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THE BEST LATEXBOOSTER

Increases late yield
T Isa ready-to-use latex stimulant
iseasy to apply
brings low yielding nibber trees to profitable production
isapproved by Rubber Boord as a lotex stimulant
iswidely used by atl the rubber growing countries in the worid

available ini5£p gram P! containers

For Supplies and other details, cootnct

BHARATH PULVERISING MILLS (P) LTD.
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QUARTER

Inalmo&i aU ilk nauoruil and inicrruilional
forums on natural R*ber much sircss s being
laid on improving ihc qualiiy of rubber.

A mee?ing of the Associalion of Natural Rufibcr
Producing Countries focussed iLsatceniion on
the same point. The Cliairman, RUJber Board
also aitended thjs iniemaijonal mcci.
Everywhere, similar meetings highlight the
theme that quabty is to be upgraded using
appropnate technology. This isone of the mam
reasons why ifie Boanl intends to irain a lakh of
rubber growers the method of producing “xxI|
quality nrtjbcr sheets. About 40CK) centres have
been idcntiried for group meeting-s where the
actual sheet making proccis will be
demonsuiitcd. Chairman. Rubber Hoard has
recently remarked that this unique campaign
wooW ser\Cas a catalyst in disseminating
technical knowhow for fwepanng good qualiiy
rubber sheets. The campnign, wtiich tsthe firi
of Its kind in any pltmtaiion s<aor, would
commence on Apnl 22 and conclude on

17 May. 1991. With the active <uppon and
cu-operation of aboui 1200 Rubber Producers
Sotictkes spread over different rubber growing
tracts, the Campaignwouldbe instrumenial ic
good ouinow of mforroatkKi to those who really
need it.

Some of the Rubber Producers Sociciies have
been suxcssful in upgrading sheet rvbba of
their members lo gt«tes RMA 2 to 5. who N~re
until then selling their crop »>toi rubba. Ihc
gmdc differtnttal realised b substantial
compared to the expenditure in quality

i . The ign wil d

otaie mott awarenesB to adopt improved
proccssit\g tediniques.

All members of Rubber Produccts' Socieucs..
who have mature rubber holdings and the
tappers or workers being deputed by them
would stand to boiefii immensely from the
quality upgradaiion campaign. Thisintc~w
faw «n theexpensand the grow e «w iM o
doubt, result m improving the lot ofa

rubber artiwere whose views on making sheeis
would be more prccisc from the

flamed dunng this penod. Ulumaicly w h” the
whole knowledge gets transferredto t~ f t ~
ibe objeaive for which the campaign hds beui
iauncikKd will be fully realised.



Opportunities for the rubber industry

The expertise brought together few
two key events for Europe’s rubber
industry arc now being madg
available to companira which were
unable to be represented at the
meetings

"Hie fifstevent, the EASTERN
PROM ISE conference, detailed the
opportunities fast-devek”ing in
Eastern Europe’s Rubber Industry as
a result of the breaking down of
barriers with Eastern Europe: the
bigg” shift in the European and
global trade map since the Second
World War.

This unique event, organised by the
EuropeanRubberJournaland Rrst
Europe CcMnmunications. gave
delegates from across Europe
valuable information on the business
and trading of~rtunitics now
opting up in this hitherto restri<*ed
irgion.

Now you, too. can benefit fran the
expertise whidi was brought
together at this important
canference: the papers presented

and lape recordings made during the
meeting are now available. *n)ese
give detailed insights into the
practicality of gjerating in the
region, including vital information
on the financial assistance available
aswell as the legal framework and
the rapidly changing business
practices in the former Eaa Bloc
countries.

NON-TYRE RUBBER
APPUCATIONS TOO

The second key event for the
European rubber industry was the
Rubberin Noo-Tyre Automotive
Applkatlons conference, whic”
resulted from the cwnbined ftxces
ofthe European RubberJournaland
Rubber Consultants, a UK-based
specialist consultancy group.

Tliis conference was addressed by
experts from the automotive
industry and from leading
component manufactureis in
Eurgpc, aswell as companies
supplying materials forthis vital

raarkcl segmenL Observers of lhe
automotive business were also
present, discussing some of the
probj*le business and technical
developments in this vital seaor.

Injust one day, delegates to the
CCTiference heard of the automotive
mdustry's changing demands, the
latest developments in high
performance elastoiners and some of
the newer processing techniques
developed by some of Europe’s
major rubber produa manufactureis.
Now you, too, can benefit frCKn the
assembled expertise.

The papers presented at the Rubber
in Non-Tyre AutonK”"ive
Applications conference,
containing dptailed information on
this important technological
business, are now available for
£42.50 including postage and
packing, from the address below.

Oain Communications Ud.,
European Rubber Journal 2Q-2Z.
Bedford Row. London WCIR 4EW;
tel.+44.(0)71.831.9511; fax
+44.(0)71.2176; telex 28544
GRAINS G.

TyreTech ’91 set for Berlin

Following theaiccessof Tyre Tedi
‘90 held last N oven”r in Brighton,
England, the organisers have
selecjcd the Berlin Congress Centre
as the venue for TyreTech "91. OcS.
24-25.1991.

This second Conference will be
organised by European Rubber
JournalancfRapra Technology Ud
inconjimction with MMS GmbH, a
specialised consultancy group bas”
in Gertnany, and will again detail all
aspects of technical and
cwnmercial develop ment in this
vital industrial sector. The Berlin
location was chosen in recc”nltion
of the massive developments ncTw
taking place in Ihe former East Bloc
countries, and will enable delegates
to apireciate the <“portunities

openmg up across that whole region.

Several key speakei” from the
automotive and tyre-making
industries have already been asked
to present papers at the two-day
meeting, and the organisers are now
prepared to consider additional
papers addressing any of the major
themes of the meeting, such as;

Manufactoring machiDery and
techDokrgy. Including all parts of
the production pnxess and topics
such as quality assurance,
automation, control systems and
flexible manufacturing;

M aterials, from base rubbers
through all major ingredients
including processing aids. st«l or
polymer-based reinforcements and
ancillary chemicals such as

antioxidants and other protective
agents;

Design and testing of tyres, witha
special emphasis on compuicr-bascd
systems and the latest developments
on the engineering of lyresand the
tyre/automobile interface;

[>egi~tlon, standards and
harmonLsation, including product
liability a” c ts. factory health *
safety matters and the problem of
di~xsal of tyres.

In addition, the organisers have
decided lo create a session
highlighting some o f the most
recent Innovations of relevance to
this sector. Such innovations could
relate to any aspec] of tyre
technology, from raw materials
through to design and testing.



POLYCLONAL SEED GARDENS: THEIR ROLE N
RUBBER IMPROVEMENT A PRODUCTION

RUBBER KIiSK.\Rt-H iNS'mV I’E OV

‘Ihe term mpolycross’ refers lo
random open (cross) pollinalkm of
agroup of sclectttl
gcnoLypes/doncs in twlaiion.
Such polycrofiscs can be cffaaed
in polyckmal seed gardens. In
rubber (Jlevea brasiliensis), the
prevalenceofahighdegrecof
ouicrossing enables ihe produaxx)

ofhybrid seeds of polycrtBs origin.

PolycToss seed maieriais obtained

from spcciaUy designed
potyckmal seed gardens have

AgniflcOT* in ttetitkKJ
upota”idcanayotgcnc
combirations *.Tive<l from
suKrior,scloael clockKsS.
bnerogencUy insudi seed too
gM>ncecswidea<tepl»b,Wyevai
UiiiiCT odvcrac cnvironmm s, «
comparcd lo monoclonal slands
such seedling populolions fnce
less risk of a l«al damage mchc
eventofsircss calammo».
However, on accounl of Q< highly
variable yieU pertomance mil

Imlia. cm an average, polyclonal

seedlings have given a
commeraalviddofonly

1 A in the

of India (Anon.. 19W)"
Polyclonal seeds havespe”|
simificance in problem a » -

KA.vrmA KMYf>R<,

subjected lo biotic as well as
abiolic hircsscs and also as
superior root stodc maicrial. ITusc
seedling stands can yield superior
~oncts’ whtdi coyld be identified
and cloned. An ‘orvel’ or ‘plus
iree’ refers to the original
destfable tree from whidi a clonal
population ha& descended.

‘I'nc number ofclones planted in a
polyclonal seed garden~ 11y
ranees from five in ten. nw
polydoral gariens esvabIB” in
1<)63-'67 in Kanyakuman Dislria
(Joseph elaL 1980) have been M
oulwilh clones seleaed accoriing
10 the following critcna;

1. High yield, disease resisuince
and vigour.

2. Synchronous noweringlo
provide adcgoale chances foe
lioss pollinalioo among lhem.

X Comparalively .
bearing capacily (Nol less than
ISOseedsAree)

4. rapacity to produce good
seedling families.

To enable pcof«scniJwering a|®
fruit set. a wider spacing™» «uatly

were probably best for seed yield:

1)
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repeal

Possibfliiy of eooianimitiim with
nollai earned by insects, from
iHitsidc the seed garden is aviwtlet!
bv leaving an isoiaion belt of
Ib()m.wid* around the iccd
garden. The isolation beK couw
either be left wilh natural
vegeialion or ohjW be plaited
wilh some otb« crop.

Apart from t 1~ essential
Dfec-requtsites there art certain
genelic principles underlying the
eiablishment of polyclonal «ed
gardens, ohseivanceofwhich
Suld easure produciion of qu™ity
seeds. In rubber. Itnow ledge of
seed garden genetics is mcag«
Seed gwdens have been planted
wilh mixtures of superior clexKS
inthehopeofrandMn
inter-pollination and

voiorous seedlings. Ito I*ely that
iossing ratesof clones

and that parents are unequally

represented among progeny,
J‘Ipounlofmhree ing could also

occur. Itlbteeding or mating
among ircB of ihe same clot*
could be reduced by paying more
attention lo seed N
Some suitable bvouts depending

nn lhe number of clone:
pmposeﬂrgy slromoodsfl’ﬂfvs) are

No.ofcloncs-S 1

square planting
2
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The firstsetissimilar lo the
d«ign employed forseed gardens
in India, llw second design with
seven clones enables each clone
to be surrounded by the remaining
six, thus WTSuringchances of
pollination in all pcKstole
combinations. Proximity oftrees
belonging to the same clone is
avoided by increasing the
effectiveness of the layout through
rcduccd plotsize and increased
numberofrelocations.

In addition to the choice of proper
design for the seed garden certain
gcneijc parameters have lo be
dctttinined forselecuon of the
componentclw ks.They arc (1)
Genetic divergence (2) Prepotency
and (3) Inbreeding depression.
Genetic divergwice refers to the
genetic distances among cfones
Thiscould be detcnnined by
varicwas multivariate approaches
based on mcwphological trails,
yield and yield components. An
altemaiive and more sophisticated
af*¥0 «+ where environmental
faciore are less likely to vitiate
results is ciec»rc>boretic analysis
ofiscKyme patterns. The more
divergent the clones, the greater
are thechanccsofobtain”g
supeior jxogeny. Genetic
divergence among comptment
clones therefore determines the
effectiveness o fseed gardetK.
Maricose (1984) id«itiflod certain
genetically divergent clcmes and
effortsare on fordetomining
gofietic distances among more of
the popularclones.

Prepotency is the capacity of a
parent to produce superior
ofis~ng irrespective ofthe nature
of the male parent. Itie prepotent
abilityofadone to produce high
quality seedling could be

O Sw o

6 7 No.ofclones-7
4 -- Contd.
61 2 triangular planting

determined by systematic and
planned expcrimenLs like seedling
progeny analysis. AltcmpK in this
direction are also in progress at
the RRTI and early resultsarc
promising. From among twenty
CIOTCS investigated, some likely
prepotents were identified
(Kavitha el al., 1990)

Inbreeding depression is the
reduction in\igour apparent in the
progeny when cross fertilizing
species like rubber are subjected
to selfing or inbreeding
Inbreeding ccwld occur by
pollination off female flowers,
with pollen fran male flowers on
the same tree or from other trees
belonging to the same clone. This
could lead to deleterious effects;
hoTce the necessity foridentifying
cloncs with low rates ofselfing
and high inbreeding depression.
High inbreeding depression
facilitates elimination of selfs in
the early stages of development.

The existing se«l g~dere have
been planted with selected cloncs,
s«nc ofwhich are becaning
obsolete. It is esseniial that newer
cloncs be tested for identifying
(xwnponents for inclusion in
polycross gardens. There will be a
continuing need for high quality
sfeed gard” lo (xoduce plantir®
raateriais and root stocjcs and a I®
generate gene reservoirs for future
selectkm. In India, rubber
cultivation isbeing extended to
marginal areas havuig
ttivironmental stress where
superior polycross seedlings are
likely to pcrfexm better than
clones, even under poor
management. New polyck)nal
seed gardenswould go a long way
in providing the Hevea breeder
with base material for further

improvement programmes and
the n~ber cultivator of les.s
favoured environments with
planting material ofgrtxtter
potential and performance.
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PROSPECTS FOR RUBBER CULTIVATION AND
IMPROVEMENT IN THE KARNATAKA AND
KANYAKUMARI REGIONS

MANAZEEH

BHIIBERHEStIARCIIINSm'reTE o r INDIA, HEVEA BHEHOING
SUB-STATIUN, NETTANA, n.K, KARNATAICA.

India stands fiflh in produaion
among the world’s natural rubber
producing counlries. The natural
rubber produced in India is &)m
4,15(XX3ha of njw>cr pJantations
distributed in traditional areas like
Kerala and I'amil Nadu and
noc-irsditional regions such as
taka. Goa, Andamans and
Nicobar Islands, North Eastern
states like Tripura. Assam,
Meghalayaetc. (1). Towards the
endof 1* . the mature asra
under production extended o\-cr
64 perctnl of the total area, i.e.
2,60000 ha. Seventy five percent

Due lo limited land resources in
the traditkmai rubber growing
regiwis akmg the south west coast
of India, there is no further scope
forexpansion of area under rubber
cultivation. Itk>rder to achieve self
sufficiency, it has become
cssenttal to expand rubber
cultivation to the non-tradilional
zones where different types of
environmental constraints affect
growth and prixluaivity, In the
eighth five year plan, it is
expcceled to plant ruw>er in 80,000
ha, ofwhich 65,000 ha will be in
the non-tradilional rcgion(2).

of ihc loial area under p
inour country falls in the category
ofsmaU holdings and about 80
percoit ofJhc rubber produced is
consumed internally. During
1989-90,, die total production of
natural rubber was 2.97300 tomes
with a national average of ICDO
kg/ha while oc»isuniption was
~.41840 lonncsQ Inorderto
brklge the gap I:Klw«n production
and c»nsumpti«i, 44.871 tomes
of natural rubber was imported

The growth rate for
production, ctMisum,
import of natural rubber for the
past decadc is presented in Fig.l.
The projected detnand fewnatural
rubber during 2(XX) A.D. in our
country is around 5,75000 tonnes,
which is almost double ofwhat is
produced today

old and unp
pLintauons with high yielding
pbnting maichais is also essential
to boost production. An attempt is
made here to examine the
problems and prospccts for rub*cr
cultivation and improvement in
the Kamat”a and Kanyakumari
rcgiocs.

KARNATAKA REGION

Kamalaka is one of the
non-iraditiooal areas where rubber
cultivalioo could be expanded.
Traditionally, njbber cultivation is
limHcd 10 the humid tropics within
10®north aid south of the equator
where, total rainfeU, disinhution
of rainfall and ambient
tecmpcraivre art suited for gn»wih
ofrubber. The area under rubber

in the Karnataka region falls
bejwecn latitudes 12i)6'" to
IS.16*Nandclevaiiffliranges
frr»m 27 meters to 1182 tnetcrs
above MSL Table 1d*ios the
detriowisc distr*ution of rubbw
planutions with other details bke
elevation, rainfall etc. The taluk
wise distribution of rubber in Ihc
Karnataka is depicted in Rg.2.
Tt*a] area under n~Jber as on
1990, is around 13,350 ha, of
which 78 perccm of the aea is
located in the Dakshina Kannada
djstrict alone, with 50 pcreent of
the areabelot®ng to |~ e estates.
The area is charaaeriscd by
severe sumoier which affects the
growth of mbbcf and annual
rainfall vs~ing from 1100 mm lo
5600 mm (Table 1). Sooth west
mof~soon contributes the major
part of the rainfall with July as the
wettest month having nearly 1000
mm or m o« rainfall (4). Nwth
east monsoons arc v« 7 weak.
Inodcncc of pink disease and
Ph\tophthora leaf fall is very high
due to cootinuoiK hetrof rain.
However, powdery mildew is of
very low frequency which may be
due to high summer temperatures
and low relative humidity. Soils
are highly weathered, acidic and
poor inavailabte nutrientsexap|
magnttium (4). Per hectarc ytekl
of nrf>ber in this rcgiwi isonly 818
kg (5). which is below the national



average. This couW be mainly due
to planting ofa few sclectcd old
cloncs and also uosclea«3
seedlings in most of the area,
interesiamong pcopk to expanti
rubber cultivation to high
elevation also, though there
isgenwBIlrcduakxi in growth
mainly due to high incidence of
leafd”eases like powdery
mildew. During the eighth five
year plan, it fe prc*wsed to plant
rubberin 5000 ha. in the
Kamaiaka region.

KANYAKUMARI REGION

The traditional area of
Kanyakumari region presents a
different picture in respectof
weather ctmditions and rubber
production. Rainfall is moderate
and more or less evenly
distributed with an average
rainfallof 1900 mm. which docs
notexceed 350 mm in any month
(4). Both south westand north
east monsoons artequally
important for this region. The
temperaiurc variation is nol
marked. L ~m te <xlateritic red
soils arc encountered in th™
region. These soils are generally
deep, less weathered and
comparatively mcwe fertile. Hiis
areaoccasionally hasvery mild
incidence ofabnormal leaf fall,
which isconsidered to be the most
damaging disease prevalent in the
rubber growing areas ofour
country. However, the incidcnce
of powdery mildew disease Ls
severe here. The total area under
rubber planting as in 1990 is
17,085 ha which falls in three
taluks (Table 2). This region gets
the highest yield per hectare (1071
kg) (5), which is”* v e the
national average. During the
eighth plan period, it is envisaged
10 plant 1500 ha in this region,
which includes both replanting
(one third area) and new planting.

HEVEA BREEDING SUB-
STATIONS ai.B.s.s.)

The Rubber Research Institute of
India has est*lished two Hevea
breeding ~b-stations during 1986,
one in Nettana (Dakshina
Kannada District of Karnataka)
whfch is 94 km away from
Mangalore and the other in
Paraliar (Kaiyakumaridisirin of
Tamil Nadu) which is 35 lun away
from Nagcrcoil with an aim to
ctMiduct breeding reseiffch in these
regions and evolve new Hevea
cloncs suited to the localities
IIBSS Karnataka lies in the
latitude of 12.45 N and longitude
0f7532". atan elevation of 110
meters # v e MSL. The statkxi
has an area™ ~ ftia. The
substation Nettana lays emphasis
onevolving new rubber olones
suited for the area by adorning
various plantbreeding methods
and also field testing existing
modem culUvars. li is proposed to
~udy various breeding problwns
ofHevea

Analysisofsoil samples from
representative areas of the station
has shown that the soil is deficient
in phosphorous and a modified
fertilizer recommendation
suggested by the RuwWwr Research
Institute of India was adopted. ITie
aatioi isequipped with an
agromctcorobgical observatory
f(Wregular: -ctmling of weather
dale. The mean annual rainfall is
4633 mm, tlic wettest months
beingJuly (1141.85mm)and
August (1213 mm) (Fig.3). The
mean maximum temperature
ranged from 26.72"C to .%,07°C.
(Fig.3).'rhemimmum n
twnperature ranged from 15.25
to 23.37®C. At the HBSS Nettana,
there arc six ongoing field trials
which cover the study of clonal
performance in the region,
evaluation ofortetcloncs,
estimation of genetic parameters

and study on exploitation systems
in relation to various clones

The Hevea breeding sub-siaiion
Paraliar is located in the
traditional belt, in the Paraliju-
Division of the TamU Nadu
goverruncnt rubber plantation and
has m areaof23.1 ha. This region
ideally suited for rubber
cultivation, with distributed rains
and hi” perhectare yield ofdry
rubber. Figure 4 shows rainfall
patiem and maximum and
minimum temperature for one
year. The maximum temperature
ranged from 17.9°C to 23.66®C.
Table 3 shows per hectare dry
rubber prtxluction from
commercial plantings. At the
HBSS Paraliar, two breeding
ordiards comprising 51 cloncs and
a large scale clone trial have been
established.

FinURE PROSPECTS
FOR HEVEA BREEDING

In the Karnataka region, till date
the pbnting materials used by the
plantation sector are a few okl
cloncs like RR!M 600, GTI, P»
86 etc. 11 is only in recent years
that high yielding dones like RRU
105 have been popularised. C:ione
evaluation in different
agroclimatic situations isone of
the majorareas to be given
importance. Inthis connection,
newly evolved indigenous clones
as well as imported ck>nes in the
pipe line have been established as
»urcc bush plants at the HBSS
Nettana and selected clones have
been vegetatively multiplied for
distribution among progressive
planters for block planting. It is
intended to evaluate the cloncs
under d/2 and d/3 systems of
tapping for obtaining informalion
on susceptibility to tapping panel
dryness and also for idenufying
the mostsuitable tapping system.
A similar programme of clone



rubber board Buimm-v'oLas

Dcailsofarea under rubber, etoaion, rainMletc. in various tUslrios of Katnauto

Disiria Taluk Ulilude

Elevaiiom  Rainfall(mm) Areauoditt- District tccal
ON fromMSL 5 years mean Rubber (ha)
(melres)

Dakshioa Bantwa] 1252 26.20 4614.28 196.82
Kann&da  Belihangady 12J9 106.68 4966.72 1362.18

Coondapur 1338 NA 3648.28 913.89

Kartrala 13.13 73.45 5671.92 22168

Mangalore  12i3 114.00 4429.16 66.05

Putiur 1242 106.68 4410.62 2957.14

Suilia NA NA 3925.97 4110.79

Udipi NA NA 3806.33 30.45

add 5% of ibc diaria lotal for

unregistered area being givoi permit. 492.95 10351.95
Uttar<i Karwar NA NA 3350.46 4.80
Kannada Kumia 14.26 3030 341230 1.80

Sufe« 15.16 508.10 225113 34.60 4120
Oiigmagalur Muligeri 1338 932.00 2348.21 2.00

N.R.Pura 1325 693.11 1524.08 30236

Koppa 1333 805.81 2981.12 37.07

Sringeri 13.25 634.28 3801.96 30.02 371.45
Kodngu Coorg 12.29 750.00 444535 550.12

Mercara 12.25 1182.72 3287.92 861.08

Virajpei 12.10 75a00 2737.74 603.21

Swnavarpet 1236 1131.00 2199.20 6120 2075.61
Shimoga Sagar 14.10 596.79 1846.22 18251

Sorab 14.25 571.10 1296.70 87.70

Tlnhahaili 13.41 600.00 2867.84 67.61

Hosanagara NA NA NA 149.69 487.51
Mysore H.D.kotic 1205 NA 1170.00 1045

Piriapaiiana  12.06 848.40 785.00 0.% 1119

- 11.64
Bangalore  Nclaman~la 13.06 883.92 1111.78 u-64 6
Stale TcMal; 1335055

Daia source




Si.No.

rtoto e/siirrv -

Taluk

KaUnilam

Viiavancode

Thovala

Agastcswaram

Total

SLNo

10.

XnhTe
TArle

RUeSER SO "B BUUJETIHAVC"» e

1
TABLE<2
Area underrubberin tbe Kanyaki’rnnrl icgkn
Registered area(ha) Unregi«crcd area (ta) Total 0»)
7483.00 1500.00 8983.00
5193.00 1000.00 6193.00
1409.00 500.00 1909.00
NA NA NA
14085i» 3000.00 17085.00
TABIX-3
Perhcctare yicW ofdry rubber inthe Kanyakumari rcgioo
Year Yiekl(Kg/lia)
198071 1910.40
1981-82 1195.70
1982-83 836.20
1983-84 1613.80
1084-85 1064.00
1985-86 719.70
198642 855.40
1987-88 1006J0
19884 1122.00
1989-90 1'51.10

~

1-
Rubber Board Regicmai Office, NagcfCoiL
Arasu Rubber CorporaUon U d. Paraliar Eto.
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Matolion isenvisaged tor,he
Kanyalcuman region also. Onet
seteaion is anofher priwity area in
both regions. Since sizable area
under maiure and yielding
seedling popuiabons with
immense genetic variability is
available and they are being
replanted with clonal stands, it is
essential that the onet selcarofi
programme be initiated ai ihc
earliest Plus trees having
lolcrance todrou”t and diaease*
like powdery mildew, abnormal
leaf fall, pink disease etc. could be
seiectcd. cloncd and established
forincorporation in future
breeding programme, in addition
tosekaion of hi” yielders from
seedling populations. Basic
studies like floral biology have lo
be taken up for the ulUi*a™ion of
the information in breeding
programmes. In the Karnataka
region, since the mam OfistraiiM
are dnDugftt. leaf and stem diseases
like Phytophlhora, pink etc.
adequate emphasis is being given
for these problons in the breeding
objectives. The ongoing fieW
trials at the Hevea breeding
stations will help in identifying
clones tolcfani to these maladies.
Among the future projectsisa
gennplasm garden at Karnataka
fora small scale evaluation ofall

HOwW

Scientists say they have conTirmed
onstepint chainofeventsby which
micioscopie ocean plants may
influence the earth’s temperature.

The hypothesis suggests that the
plants affect the amount of solju-
energy that warms the Earth by
influencing Ik>w clouds reflect that
energy.

ITie thermostat hj*xxhesis starts
with the fact that the plants, called
phytoplankton. producc a gas called
dimethyl sulphide. Pan of thisgas is
turned into sulphur-bearing

PIANTS

available ctones oCexotk: aid
indigenousorigin. The breeding
orchardsestab li” at the HBSS
Paraliar, will be utilized for future
hybridization programmes to
generate hybrid seedlings for
clonal seleaion. In the Karnataka
rcgioa rubber cuUivation is
expanding lo h i~ elevation areas
also. Hence, cvaluaiion of clooes
with built in tcrierwice to cold axJ
w'her climatic situations ic such
regions ISanother priority area.

There is good scope for cxpaoswo
of rubber cultivaiiao in Karnataka.
In Dakshina Kannada distria
alone, out of the total
geograf*ical area of 8_J4 laUi ha.
forest land is around 2.26 lakh ba
and nearly 3.51 ha land is
either revwiue land oc unutilized
area(6). In sudi marginal lands,
direct plartii® w polycro® seeds
could be auempted. At present,
there is no polyetonal seed garden
in the Karnataka region. Itis
int«)ded to establish a polyckmal.
seed garden in this r*ton, in
coll*Kiration with the K am at”
forest devek)paent corporation.
Superior synthetic populations
derived from these gardem coukl
also be used as pranising root
stock material.

paniclesin theair. Eventually cloud
droplets form around the particles.
The mimber of these drc”leis ia
clouds strcogly influences how
muchsolarenergy thedow b refkct
away from the Earth. And that
influences how mucii energy the
globe receives.

Tlie scries of links may produce an
e”ect like a ihermostaL Ifthe Earth
cools,dim ~y | sulphideprDductioo
may fall, deoeasing the number of
cloud d e ts and so reducing the
reflectivity of clouds,
warming of the Earth.
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INFLUENCE TEMPERATURE

In a Naan artide, AufinUsD
scienlists  said  that  wedcfy
observations over 20 months at
Grim. TAsmania, showed thai
aifflospberic  concentistnns  of
dimethyl sulphkle
sulphurbearing paoicles rose
fell together. That coofiraw
cooneoion in the thermostat
hy~he” Uk socntisls wrote. A
separate study also found that
numbejs of ckwd ooodeOBatioo
nuclei, around w htdi ckxjd
form, rise and fall in step with the
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EVALUATION OF PLANTING MATERIALS UNDER
COMMERCIAL PLANTING-THIRD REPORT

ABSTRACT

This is ihc third reportofa
conlinuous study imdcttakcn by
RRII to generate useful
information on the yield of
different planting materials under
commercial planting. Along with
the yield rrtes the COTsistency
figures are also [xcsenled. The
report cov«s a region wise
analysisofyield of seleded
planting materials and a
comparison with the cwnmerdal
yield reported by Malaysia.

INTRODUCTION

Selection of the material to be
planted is a crucial farm
managementdecision. The
decisionas“mes greyer
significance in the case ofa
p«”™nnial crop like rubber.
Information on the relative
performance ofvarious planting
materials helps the plantere as
well as policy makers in arriving
at the corm:! decision. U is with
the intention of providing reli®le
information on the comparative
yield of different planting
matcrials,ihat the Rubber
Research Institute of India is
undertaking a continuous
evaluation. The evaluation was
initiated in 1974 and the first and
second reports were published m
1982'and 1985~

SAMPLE SIZE AND
METHODOLOGY

Around 40 large estates are
participating in this programme.
They regularly furnish monthly
yield statements. The present
report contains data on 21 plaiting
materials Including 4 RRII
varieties. It iswell known that the
number of trees lapped per ha
differs from field to field in the
initial years owing to variations in
girthing. Hence only fields, with
at least 250 trees ta|*)cd/ha in the
fust year, 275 trees in the second
year, and 300 trees in the
subsequent years were cwisidered
fort~ulation. The final yield
figures analyyrd came from 364
fields covering a total area of 5202
ha. These fields more or less
rrresent the diffweru
agro-climatic regions.

LIMITATIONS

Difference in the tediniques
wnployed in crop harvesting
gener”ly pa>e limitations in
measuring the full yield potential
ofthe clones. Rubber trees
respond differently to the different
systems of tapping. The type of
knife used, the slope suid diredion
of the tapping exit, depth in
lapping, cwisumption of baric,
tune of tspping. frequency
between tappings etc. influence
ihe yield. Application of

stimulants and the consequent
effea on yield are also factors to
be redconed with. Even small
variations in crop harvesting
practices influence the yield,
though not markedly in ail the
cases. Most of the fields taken into
the study wwe pswie to such
variations. The figures reported
here may be considered
provisional since they may change
over time, in tune with the change
inthe number of fields under
evaluation.

DISCUSSION

InTable I yearly weighed average
yield figures are given. For 8
planting materials data were
avail~le for 15 years of tapping.
Excepting for PiJ 235, RR1I 208
and RRI1I 116 data were availdile
for 10 OTmore yearsof taping. In
Tablen thesummwy rrulis are
given. Along with the first 5 year,
10 year and 15 year averages, the
co-efficients of variation (CV) are
also presented. The co-effidents
of variation indicate the
consi*ency ofyield of the
planting maimal.

a) ¥\nt Five Ye*rPeriod:- In the
first five year period RRU 105
tops the list with 1412 kg/ha. This
is followed by PB 28/59 with

1227 kgJha. Other high yielding
clones during this period were
RRIM 600. PB 235 and RRIM
605. During this period PD 235
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SL

No.

PlaDting
matoials

PB86
PB6/9
PB 5/139
RRIM605
RHIM6Z3
Gil
LCB1320
PR 107
PB5/S1
RRIM600
GTI

PB 28/59
RRIM628
RRmiTOIl
PB 217
PB252
RRD 105
RRiins
RRD 208
RRU 116

PB 235

The firs £‘ﬂ""zaa"‘”'"Ilea\yea\r averagcs-(Qekl m kg

First5 year
average
yield

884
1043
988
1061
888
929
723
829
1007
1129
1019
1227
854
881
1001
1033
1412
939
940
865

1095

*4070 aul)(Elw--\/OL"‘dp

TABLE.Q

CoefficteK
ofvanaioQ

28
28
24
20

24

26
20
34
25

28

Rrat 10
Year
avetBgc
yield
1091
1131
1225
1146
1056
1130
859
1064
1314
1327
1329
1452
1096
1139
1258
1363
1556

1164

CoefDdoM
ofvariatloa

24

27

28

29

25

28

32

Fust
15 year
avaage

yicM
1127
1151
1730
1226
1178
1145
868

1043

Qxfs-
detu
ofvariatioQ

21
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reojrded belter consistency
comparol to other planting
materials. ITic lowest yield figures
are recorded by LCD 1320, RRIM
628 and PR 107. Among the top
five materials PB 235 and RRIM
605 2owed relatively l«s
variation in yield. Among the top
three. RR1I 105 is relatively more
consistent. Clones such as PB
5/139, RRIM 701 and RRII 118
were found to be compjaratively
unstable. The RRII Varieties other
than RRil 105were also highly
unstable.

b) First Ten YearPeriod

During the 10 year period also the
fiist and second positionswere
claimed by RRII 105 with 1556
kg/ha and PB 28/59 with 1452
kg/ha. Other frttjmising materials
were PB 252, G T1. RRIM 600,
PB 5/51 and PB 217. During the
10 year period, LCB 1320, PR 107

and RRIM 623 had the lowest
yield. The highest consistency in
yield was recorded by PB 6/9 and
RRIM Among the 18
planting matcials far which data
are a\'ailafale for 10 years. RRII
105 shares the sccond position
with regard to consfetency along
with RRIM 623. Among the
highest ranking materials RRII
105 and RRIM 600 showed better
consistency. The most uiK t*le
onesare RRU U 8. RRim 701. PB
252,PB217 andGTI.

The average yield of PB 217, PB
252, PB 5/51 andG T, had
increased during the ten year
period compared to the first five
years, while consistency was on
the decline. Qones RRIM 605 and
PB 6/9 did not show high yield
figures but their aMJsisicocy had
improved. The RRII 105, PB
28/59 and RRIM 600 have

TABLE -m

VOLZS Na 1

retainol their premier position on
yield during the ten year period.
Compared to the first five years
consistency in yield improved
during the ten year period.

Taking yield and consistency as
criteria, (10 yeardata) a
classification of 18 planting
materials was attempted. The
result is presented in Table 111,
mHie table illustrates the unique
position of RRI1 105 over other
high yielding varieties. Among the
planting materials with medium
yield PB 6/9 and RRIM 605 mark
high oonsistency while the rest,
have shown low consistency with
theexertion of RRIM 623.

c) First Fifteen Year Period:-
Data are available only for ten
planting materials for the fifteen
year period. Among them PB
5/139 claims the first position
with regard to yield followed by

Classification of Planting Materials according to yield and consistency.

Group Planting M aicnal

1 HY with HC Nil
2 HY with MC RRH 105
3. HYwithLC PB 28/59. PB 252
4. MY with HC PB6/9, RRIM 605
5. MY with MC RRIM 600
6 MY with LC PB 5/139,G I1.PB 5/51. GT 1. RRIM
7. LY with HC Nil
8. LYwithMm C RRIM 623
9 LY with LC PB 86, LCB 1320. PR 107, RRIM 628
H = mgh Yield HC = High Qinsistency
MYY - Medium Yield MC = Medium Consistency
LY N Low Yield LC » Low Consistency

»
HY - Yield 10% higher Ihan grand Mean YicM.
MY » Yield tailing wilhin Ihc range of 10% higher and 10% lower values of Orand Mean Yield
Ly = Yield 10% kwer than Grand Mean Yield. ~ rv
MC = CV falling within the range 10% higher and 10% tower values of Grand LV.
LCc » CV 10% higherthan Grand CV.

HC CV 10% lower than Grand CV.
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TABLE -V

Comparison between Yield Rates of Malaysia and India.

RRfM600*
GTI

PB 5/51
PB 28/59
RRIM 605
RRIM 623
PB 86
Gl1

PR 107
LCB 1320

*9 Year averages.

Source fd Malaysian Yield Figures;

RRIM 605. RRIM 605 along wilh
PB 6/9 has shown the highest
consistency.

REGION-WISE ANALYSIS

There arc agro-climatic rubber
growing regions in l«lia. Due lo
paucity of daia we have limited
the analysis lo five regions.

A = Kanyakumari Districtof
Tamil Nadu.

B - Quilon, Trivandrum and
Paihanamthiita distrids.

C = Kotiayam, AUeppey. ldukki
and Eniakulam districts.

D = Palghat, and Trichur districts,

E = Malappuram, Caliojt and
Cannanwe districts.

A meaningful analysis tlemands
sufflcienl numberof fields and wc
have limited our analysis to five
planting materials. The results are
presented in Table IV. In ail cases
exccptone (GT 1.10 year) the
yield figuresof Region A were
above the respective all India

India Malaysia
1129 1386
1019 1206
1007 1227
1227 1532
1061 1287
886 1220
884 886
929 958
829 970
723 1017

India

Malaysia

1307 2029
1329 1860
1314 1787
1432 1708
1146 1459
1056 1497
1091 1225
1130 1126
1064 1329
859 1261

Planters' Bulletin No. 144, May 1976.

averages. The yield figiH”s in
Region B were lower than all
India figures only two cases (PB
86,5 yearand 10 year). It is found
that in Region C and D three
planting materials showed lower
yield avei*ge ccwnpared to
national average forboth periods
(C =RRIM 600, PB 28/59and GT
1;D =RRIM 600. RRIM 623 and
GT 1). Finally in Region E, the
five materials recorded lower
yield during the five year period
compared to all India figures.
During the ten year period only
two materials (RRIM 600 and
RRIM 623) showed yield lower
than the all India averages.

COMPARISON WITH
MALAYSIAN YIELD

An attempt hfis been made to
compare the commercial average
yields of India and Malaysia in
Table V. We have cwnpar”le
data only in the case of 10
planting materials.

In the first five year pwiod the
Indian averages were lower than
those of Malaysia in all the ten
cases. In the 10 year period all the
materials in India except 011
showed lower yield compared to
Malaysia. In the ten year period
differences in yield also widened
considerably.

CONCLUSIONS

In the first five year period RRII
105, PH 28/59 and RRIM 600
rcspedively claim the firet, second
and third position with regard to
yield, nie highest consistency is
accounted for by PB 235 followed
by RRIM 623. In the ten year
period RRH 105. PB 28/59. PB
252,GT 1land RRIM 600 were
the first five better yielding
clones. The highest  consistency
isclaimed by PB 6/9 and RRIM
605. In the fifteen year period PB
5/139 tops the listwith regard to
yield. Uis followed by RRIM 605.



A oomparison of the regional
averages with all India yicW
figures has shown ihai

regions A and B perform better
Ihan other regions. The foreign
clones do notyield in Indiaas
much as in Malaysia. In some
cases the yield are striidngly
different.
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Bamboo Rat menace in Rubber Plantations in Tripur

The Triptffa RehabUitation
Plantation Corporation Ud.
(T.R.P.C.) isengaged in raising
mbber plantaltonsover undulating
hillocks, which abound in Tripura,
for the rtsctllenient of landless
shifting cuUivatoR (Jhuraias).
Usually the hillocfcs arc covercd
with dcg-aded bamboo
forests. Some bamboo clumps
present in the area have to be cut
and burntbcfoie planting rubber.
These clumps take 2/3 ycMS lo
die. From the third yccT onwards it
has been noticed that occasionally
nS)ber plams are being cutby ihc
rats below the ground. 1'hc
damaged plants vary between
15cm. to 30 cm. in drcumferencc
at collar and from 3 to 4 meter in
height. The damage is caused
below the “twnd level at about
15 cm. resuliing in the falling
down c» uprooting of the plants.

A group of 10-15 plants in an area
may be damaged before ii is
realised as to what is happening
Ihe rats do oo< leave any external
evidenceofscoc” earthor
entrance or exst holes, hcnce
remain undeteaed. The ratas sera
in Ihc picture, could be
provisionally identified as Hoary
Bamboo rat (Prater’s Book of
Indian Animals). The rat measures
24 cm. 26 cm. in length with a
tailof 3 -4 cm. 'Die instsors of the
rat are large and they produce a
hissing sound; the eyes are red and

there is practically no ncck. Legs
are small with powerful daws.

The body Is hairy and the colour is
greyish brown. The rats move in
underg~nd tunnels of different
lengths. The control measures
adopted using zinc p~wsphide bait
and rat traps have not been
successful. Moosh - Moosh cake,
a rodenticide marketed by M/S,
Ralli’s India is being tried for
control, butso for it has not been
effeaive. The only method which
has achieved some success so far
is manual capture. For every rat
captured Rs. 15/- is paid to the

trappw. The tribal benefKanes
arc cncouraged to capture the raK.
The rats killed are delicious meat
fwihetribals.

These rats arc found in the area
which originally .supported
bamboo clutnps and which take
about 2 - 3 years to die completely
aficr being cut and bumi in the
nrst year. When their (rais) natural
food the bamboo rhizomes arc n«
available these rats took out for
other available food.

H.N. Mathur, Managing Direcior,
T.R.P.C Ud..TVipura.



CROP WEATHER CALENDAR FOR RUBBER

IN THE N.E. INDIA

SASEENOK.4N SA ,POTrV S.N,, KKISHNAKUMAK AX. & SETIIUKAJM .8.
NORTHEASTERNB"EARCIICOMPLEX BOBBERMSEARCIIW STnVrE OF INDIA.

ABSTTRACT

Based on the metctwological data
coUccied from 6 stations in the

E. India and three in North
Boigal. the ciimaiic
charaaeristics of the region were
brought out and water availability
periods were delineated. The
results were utilised in scheduling
cUimate dependent agromix and
cultural operations for rubber
cultivation in the region, and are
presented as "Crt*weather
calendar forrut~r".

INTRODUCTION

The para rubber three (Hevea
hrasiliensis) the principal source
ofnaturalrubberin thewecrld isa
native o f Amazx”n tropical rain
forests. The crop was introduced
to the fareastduring the last part
of the 19th century and the
cultivation was confined to the
tre”ical belt. In India, Kerala slate
accounts forabout ninety percent
ofthe area. The demand of natural
nljber far exceeds its fwoduction
and the gap betweeii the
production and consumption is on
the increase. This warranting
imports resulting in drain of
foreign exchange. To tide over
thisitbecame necessary to
increase the production of natural
rubber in the country. The
produaion can be increased by
increasing the fModudivity and
also by bringing more area under

rubber. There is noscope of
further expansion of the area
undern”berin its traditional belt
and hence the exploratory surveys
of Rubber revealed that North
Uastem states could be considered
for the cultivation of nJ>ber
thoughtitdocs not fall under the
tropics. However, the crop
requires specific agro-manage-
ment practices to m iti*te various
stre” factors prevailing due to
agroclimatic constraints. As a first
approximation, a refinementof
existing agromanagemerH
practios-' is fi'.iempted by
modifying; vicndarof
operationsba. ‘he climatic
charactcri-siics .'m

AGROCUMAIIC
REQUIREMENT'SOr
RUBBER

A detailed account of the
agroclimatic requirement of
rubberis provided by Pushpadas
and Karthikakutty (1980). The
crop requiresa warm, humid and
equable, climate. It is adaptable to
awide rn.;pe ofsoils ranging from
the n< -NCd hinds to humid and

hen. egions(Dijlunan,
105< also been reported
thriv t: in marginal soils which

do notpermit successful ~owth of
othercr»”. Nevertheless, it
responds well to belter soils and
can stand a wide range of pH(from
3-8). However, a pH ofaround 4.5

to 6 is considered as the optimum
for [he growth of theat” .

IMPORTANT CLIMATIC
FACrORS

In the north Eastern region the
major constraints limiting the
growth and yield of rubber isa
low temper~ure coupled with a
dry spell encountered during the
winter season.

RAINFALL

The crop has been considered to
perform well in areas having
annual rainfull of the order of 200~
to 400 an with itbout 100-150
rainy days and having a dry spell
of not more than one month .
duratiwi. However, the crop is
seen to be successfully grown in
areas which widely deviate from
the above range. The traditional
rubber growing Kerala have
continuou-s dry spells ranging
from 4 to 5 months (Rao et al,
19a5). In the North I-astem region
ofindia also, dry spells range
from 4 to 5 memths (Saseendran
etal, 1990).

TEMPERATURE

Most tropical crops have a
temperature of 10®C. an optimum
around 33®C and maximum
around 45**C. The meai
temperature encountered in the
rubber growing tracts of India was



around 28°C with a maximum ami
minimum around 38“C and 1SEC
respeaivcly. Low Jempcraiurc
below 1(fC causes cold damage
to ihc rubber planis.

materials AND
METHODS

Data - The daily and monthly data
for periods ranging from 30 lo 45
years, for9staiions(Fig.l)
localed in and around the N.E.
region were collccted from the
Tocklai Expcrtmeni Station, Tea
Research Association, Jochat,

Climalic Charact«rislics -
Climograms were prepared fosthe
Nine stations under study making
use of the monthly data on
rainfall, number of rainy days,
maximum temperature, minimuci
temperature, relative humidity,
bri”tsunshine hours and wind
speed for bringing out ihc
agroclimatic duracteristics of the
region. As the genera)
agroclimatic fraiurcsarc not
found to vary significafsll trom
station lo station the clim c*m
fora single station SUcoocw only
was presented fordii.cission
(Fig.2) (crop wcitfher calender
also bwn discussed only for this
station).

Agro>clim«tc in the region «
Monthly distributiwi of
agroclimatic paramctcre vi/.
rainfall, no. of rainy days, air
temperature (maximum and
minimum), relative humidity,
hours of bright sunshine, wind
speed and pan evaporation at the
different stations were studied.
The agro-climate at SiJcooric is
presented (see fig.2) for reference.

W inter season (Dec to Feb.) «
IMxHit2% of the annual rainfall is
itceived during this season. Ix)w
temperaiures associated with cold
waves often dip the mercury loas

lowas 3 C in the aibber growing
plain and mid lands of the region.
January was observed to be ibe
coldest month with minjrium
temperature of the c*rderto 10“C.
Mcm seasonal temperature m :hsr
rcfflon are in the range 15®C ti>
22 C. Comparaiively mild winds
of the order of 20 to 100cm/day
were obsoved in this area dunng
this season. Mean relative
humidity observed were in the
orderof60to70%.

Pre-0iMBOoa (March to May) «
About 20% (57 cm) of the annual
rainfall is received diaing this
season in about 30 to 40 rainy
days. May a the hottest month
with maximum temperature of the
ordcrof35t040'C-
Comparatively high winds were
observed in this season with wind

speeds of the order of 235 km/day.

Relative humidity observed was
of the orderof 701080%

South West monsoon season
(June to Sept.) » This is the
rainiest season of the year, with a
meai rainfall reccipl of abcwl 203
cm (72%) in about 60 rainy days.
Mean maximum temperature
recorded during ths scasyon were
of the order of 20 lo 28“C
Relative humidity (*.*rved range
from m65 to 100%. Straig winds
of the orderof 240 bn/day were
observed during this season.

Post monsoon seakWR (Od. ind
Nov.)- The south wesl monsoon
retreat from this regiOT by the 1st
week of October, Rainfall
received in this season cooir*utc
toonly abou 8% of ihe annual
rainfall in about 10 rainy days.
Relatively low winds were
observed. Mean icmperature of
the season was of the order of
25@C. Mean relative Humidity
ranges from 65 to 80%

DISCUSSIONS
The d”a on the climatic
char»:leristics of the region

collected from the various
agromet staiions'points out that it
differs from that of tradiiional
regioo and hence a resdicdulmg
of the existing calender of
opcraUons for r>beT for
traditional region is warranted
Based on the information
avad”le and also taking in to
(onsidcrBlioo the pw th plffise,
the varkws agronomic operations
are lo be scheduled as indicted
bekjw;

Clearing, Burning and MtUng-
Clearing operations fw plaiting
have to be commenccd after the
rain withdraws aod dry spell
commoices. The ideal time for
waiting this operatico can be
January when the soil moisture is
adequate to facilitate removal of
roots etc. and the burning cat
commence from Frtiruary. Piuing
can be started when rains are
received in ea®ly Apnl to enable
easy digging

PtaDling- Tbe schedule of
planting should be fixed taking m
to consideration the planting
material as well as the soil
moisture ~atus. Planting dates
should be fixed in away as
to make available the maKimum
period ofsoil moisture avaiMile.

The effeaive growth peood of
Hevea in the North Eastern regicm
has been found lo be from April to
November.Taking into
oonsideratioo the onset of
monsoon'&nd di*ribution of
rainfall the planting can
commence from last part of
April/firstpen crfMay. When the
planting maicrial used is budded
slumps the planimg should be
completed by June. However,
planting can be extended up to
AugiBl/rarly Septemberwhen
polybag plants aiv used

Maniuing- Like planting this
operationabn requires good soil









moisture content in the soil and
rainfa]]. The rainfall should not be
very heavy to wash off the applied
fertilizer. The optimum time for
thisoperation would be April to
September when enough soil
moisture is available in the soil
and when rainfall is received
regularly (see fig.2);The fenilizer
application can be started in the
month of Aprilalicr sufficient
rains have been received. 'Fhe last
dose of f«lilizer should be piven
the end of September.

W hen the planting is done wiih
ocxiveotional budded stum j* ;int(
if the planting is completc<l b)
Aprij, fertilizers can be applic.*d r
September. If the planting
material is polybag plant and
when the planting is done in
April/May first round of
application of fertilizer can be
done two to three weeks after
planting and a second dose during
Septembw. However, if the
planting of polybags iscompleted
only during August, one round of
fatilizcrapplication only need be
undertakoi in September (Krishna
Kumar and Potty, 1989)

Shade- Providing shade
(approximately 40 perccni li~t
cut) has been observed to favour
growUi in nurseries, about 30%
increase in the numberof
bu<klable plants have been noticed
in the seedling nurseries at the
same time helping to reduce
frequency of irrigation. (Irrigation
canbe limited to onceon 10-12
days). Shading hasto be provided

during the last partofOctober/
first partof November

Crop weatherculeiidar- Based
on the discussion-s preionicd
above (on clearing, burning and
pitting, planting, manuring and
shade) a crop weather calendar
was prepared and presented in
Fig.3. The differentagronomic
operation to be earned out arc
rcpresaited as time intervals,
indicated by horizontal arrows, in
ihe bottom of the calendar. In the
middleofthe calender the normal
weather conditions experienced in
the regiwj are presented. The top
pfwtlon of the calendar gives the
ijtaure of wcalher warnings to be

SIONS

~ical data collected
at five rr. ins in ihe North
Eastern i«f kmi were processed and
climograms were fxeparcd. The
study reveals that there is
variation in agro-climaie in this
region when compared to
traditional rubber growing region
and thus warraning for specific
aop weather calender. ITie crop
weather calender prepare” from
the data on agro-climate is
expected to cater the need of
rubbergrowers, aid plantation
managers and also will help on the
development and extension
activitira pertaining to rubber
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COMPLEX FOR NORTH
eastern region of the R.R. 11 IN TRIPURA

A.K. KKLSHNA KUMAft

HEGIO?(AL research station. KITNJABAN

Tnpura, one of ihc seven slates in
ihc North Eastern region, was
known as ‘hill lipperffi* in British
political parlance. The origin of
the name Tripurais still disputed.
The traditional beliefis that ibe
name has originated from King
Tripur, ihe succcssorof King
Daitya a descndent of the mythical
ruler Yayati. However, the most
pofwlar version is that ii has come
from two Oipuri worcte Tui (water)
and fta. means land adjoining
water. (In the day? of yore ibe
bomdarics of Tripura extended
u[Mo Bay of Bengal).

‘Inpura was a princely state and it
enjoyed a spccial status anong the
princely states even daring the
British regime since there was no
treaty obligiaions with Ekliish
government. The state fonnally
acccded to the Indian union and
the in.stniment of accession was

niE LAND ANDTHE
PEOPLE

As the name hill tipperassugge«s
the terrain is highly undulating
with about six Urge hill ranges
comprising of hills and valleys.
The mountains are the extensioo
from the easteni Himalayas
between Brahmaputra and the
chindwain « Iravati river systems.
The mouiuain ranges from north
west to south east separated by
beautiful valkys. The state is
surrounded by Bangladesh with m
imeniaiional boundary of S39
tms. T1k geographical area erfthe
stale is 10,491 sq.km. Tripura has
no mountain proper but some of
the peaks in the eastern ranges of
hills reach a height of more thai
2000 ft. The highest p~lc io
Tripura is the BetaUrgshiv which
is 3200 ft. high. The valleys
consists of flat lantls mostly to the
west and south whidt oxistitute
40% of the area of the temtory.

dministratively Tripura is

signed by lhe regent anion
14th August. 1947. However, [he
actual administration of the state
was taken over by the govcramenl
of Indiaon 15th October, 1949.
Following the reorganisation of
the sates. Tripura was a part C
state without legislation

became a union tctriiory with
effect from 1st November. 1956.
It was accorded the status ofa full
fledged state in January. 1972.

divided into the three districts
with 10sub-divisions. The total
popuUuicci of the state as per latest
figures is 25 lakhs and density of
population being more than
200/sq.km. About 90% of the total
population lives in villages. As a
resultof the partition and the wars
the state had to absorb an exodus
ofrefugees from the erstwhile e «t
Pakistan creating an imbalance in
thedem ogr~c situation. The

preseni figures say that the
anginal inhabitants, i.e. tribak is
30% of the total population only.
The influx of migrants frome» t
Pakistai begun “mostin 1942
following a communal riot
resulting in an alarming bcrease
in popul®ioo during the p«titkJo
ofthe axintry. There were 19
sdwdukd tribes in Tripura, the
predominantofwhkh are
Tripuris, Reang, Jsnathia, ax|
Ctutoa.

Forest form a {xedominant part of
Tripura. The bulk of forest in the
hills is dense bamboos, thatch
grass, sal snd gurgen forests and
mixed evergreen forests and the
evergreen Savana. The priodpal
rivers in the state are Gomatby,
Howra, Kowai, Manu Deo, Dolai
and PenL, all draining in to Bay of
Bengal through Bangladesh.

The state lies within latitude of
60" and 24" 32" OGrth and
longitude 0f90" 10" and 92®20"
east The geo”tiphic area is
10,491 sq.km. which has a area
under cuUivuion of 2,46,000 ha.
Tripura enjoys sub-tropical
weather. The mean daily
maximum temperature is 25"C
arx| the mean daily minimum is
10.4°C during the coldest month.
The coW spell starts from
Novemb« and January is the
coWea month. Frotn the
beginning of March, tcfflpetature



rises. Tbe highest maxinium
twnperature recorded at Agartala
is 52.2®C roo 1-5-1960) and the
lowest 3.8~C (on 14-1-"89). The
average rainfall of the icrritwy is
about 2100 mm. Occurrence of
cycknk dormsasaresultof
depre”m inBayofBengal "
bail-stormsare abo aspecial
weahcr pbcownenon of Tripura.
The stsie has mainly an agrarian
cconomy and main crops zre rioc,
jute, mustard, sugar cane, teaetc.
Mostof the cultivation in the state
isminfed. The landscape is
interspersed with hills callcd as
‘tilas* and vaUeys called as
‘lungas’. Majority of the area is
oCMDmg under tilla land this
providingaiou” scope for
honicuhural and plantation crops.

Sixty percentof the area is
classified as f<xest and this forests
contribute significantly to the
income of the state. The area
under forest suffered a lotdue to
the indiscriminate felling of trees
to meetthe inaeasing demarK) of
asuddCT spurge in the population
due to various sodo-political
reasons. Apart from this, the
traditional way o fcultivalion,
shifting cultivation, locally known
asjhumming also paved way for
the large scale destruction of thee
forests particularly trees. Asa
result of this, the trees gave way
forbamboos and thatc* grass and
later denuding the land to a great
extrat.

As already pointed (Hit, vast
expanses of land have been
subjected to jhumming and these
lands if not properly rehabilitated
with cropswould become infertile
and ultimately turn to be waste
lands. Afforestation off these land
isonly the answer to tide over this
enviroomental catestrophy. It is in
this context, the pwential rubber

plantation could be made use of to
the fullest extent.

RESEARCH ACTIVITIES

The cultivation of rubber in the
state was started during 1963 on a
trial basis by the forest
department. The Rubber Board
darted its activities by opening a
Junior Field Officer’s office in the
year 1967. The activities were
further strwiglhened by opening a
Regional O”™ice at Agartala in
1979. Simultaneously research
activities also were initiated by
openinga R"ooal Research
Centre at Agartala with a farm
attached to it at Taranager,

M frfi*pur located 20 km. from
Agartala town (23® 53" N latitude
and 91® 5" E tongitude, 166 mtr.
above MSL). The rescarc* ccotre
was established to provide R & D
support to the Board’s

developmental activities. Rubber
being a tropical tree crop, may
face problems while being
extended to non-traditional region
like North East where a
sub-tropical climate prevails. A
low winter temperature coupled
with dry ~ 11 have been observed
to influencx the growth pattern as
well as the yield of rubber.

Ibe thrustareas of researcdi at the
stati(Mi are:

1.Toevolve suitable clones f«
this region.

2.Toevolve suitable
agromanagement practiccs.

3.Toevolvesuitable rubber based
cropping systemsembracing the
principles of agro-forestry, mixed
farming, intercropping etc.

4. To monitor thee ecological
impactof Hevea in the

View of a mature plantation (1980 planting) in the Taranagor fami with a
waiettatchmentand some othw crops like banana, coconut, mango etc. planted

on the frinches of catchment area.
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ecatoglall, fragile nonhtas.cn,
region

ghcre mthestalenngl »peas

olfscwmific plantation
management,

research FARM AT
TARANAGAR

TTic Taranagar farm almow
represents the state since it bas got
lilla lands intersperset) with
valleys. The farm extending over
an area of 66 ha. has almost been
planted with nibbcr. the total
planting area is around 46 ha.
About 10 ha. of lunga land (kw
lying paddy land) available could
be stiocesfully coovened as water
catdinicM (Rg. ) providing
peretsnial supply of watn- for
imgattao etc. The aaie has too
much similariiy with K»alamd a
range ofaopt wfcichpows weU
ia Kerala hasbeenobserve (o
tlihve up in TYipura abo. Sotae of
the plantation /horttcultiue crops
raised in thee fni)ges of the water
calchmcQtarea in thee Taranagar
ijrm uifis weight to this.

TRULS IN PROGRKSS

1)10 first trial started in the station
was in 1979 which was aimed at
evaluation of 15 cloncs for their
pCTfonnance under Tripuraa
OOTditions. The analysis of data
from the trial has provided
interesting information on the
growth pattern, yield, stability
pattern ctc. Two distinct growth
phases could be observed, a
rharded growth during winter
(October « April) and luxuriant
growth during summer (May -
September). Through there isa
retardation in growth, this is made
up during the growth in summer
thus almost maintaining same
growth rate as that off traditional

region. The trend of yield during
the first two years indicate that the
high yielding cloncs are RRIM
~.RRI1105.PB235andRRIM
703. The avo”ge yield during the
first year for RRIM 600 was
around 900 kg /ha. and in the
second ytsr it toudied around U
MT.

In 1980 the station initiated a rial
on the nutriticfflal a*xcls of Hevea
and the factorial experiment with
three combinations of N.P.K.
Indicate that higher doses of
nutrients have significant
influwicton growth and on ihe
nutrient kvcls insoil as well as
leaf of trees. Similar results were
obtained in an ‘on-farm’ trial
Parted in 1986 where it was
established that plaotktg material
while used fs polybag plants
require ojudi higto doses of
NJit. Theaudits also were
initiated on the plaiting
techniques, mixed crt*)ping.
nwsery practices, physio diemkal
chwacteristics of the soil etc. The

prelim inary results obtained frcim
the d»ve trial and also the
information gathered while
offering discriminatory fertilizer
recommendation were used for
evolving a new feraiizo-
recommendation for North
Eastern region.

Detailed studies on physiologkal
aspects of Hcvea and analysis of
yield compcneni are also being
undertake!. Dataloe”bli®
rclaticm between girth and
bkxnass in Hevea also have been
generated. I'he exploitation
studi<s needed emphasis due to
vanoi£ problems encountered
whUe tapping during winter time
and this tus been acconled highest
prionty.

Trials weft initialed for prog«iy
aialysis sekaion from polyckMjaJ
seedlings, mothertreescleak™*
and scTC«iing of ck>nes f<x
performamx etc. aimed at
breeding the improvemenf
ap«n frOT Judies oi flowering
Md wioiering. Studies were also
taken up to evolve speciHc

Mrr-jfs

Two years oW “mature planiaikjn - cover crop established, (photographed

during summer).
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agroraanagcment practices for
nursery and other growth phases
oiHevea including evolving a

new cropping pattern embracing

the principles o f multiple
cropping/mixed farming. The

station also has undenaken

location specific trialsinf~rers
fields in Tripura as well as in the
Karimganj district of Assam

where in various clones are under
evaluation. -rrir fA « #HT*” Hnitn i

Studies on ecological impactof
Hevea plantations in the north
eastern states were initiated and
influence of pLantati<xi on soil
properties had already been
published. The impactoiHevea
on the micro climate also is being
raonilOTed besides comparing the
rubber trees with other trees being
popularised undersocial forestry.

Itis hoped that useful infexroation Research am plex underconstruction at Agaitala. O ffice and laboratory ofthe
thi P il ted Research Dept., Regional office of R.P. D ~t. and residential buildings are
on thiswillbe generated. under CDnstructi<m.

A gennplasm coUecticxi is

maintained ttvj various trials fix’ A Mobile Soil and Tissue Testing discriminatory fertilizer

evaluation for stress tolerance Laboratory has been reccOTimendaiion to growers in the

are also initiated. commissioned aimed at offering North Eastern region
INFRASTOUCTURAL
FACILITIES

The station has a well-equipped
laboratory with equipments such
as; Portable R>otosynthcsis
system, Dew Point
microvoltmcter. Steady state
pyorcMnetcr, LTV Visible
Spectrophotometer, Sophisticated
balances, and microscope. Trace
system, Presure plate apparatus
etc. An automatic W eather Station
isalso being procured. 'llie
laboratoiy has been approved for
Ph.D. work, by IIT, Kharagpur.
Calcutta University etc. A
reasonably good bbrary with
about 800 volimes offscientific
books and a regular subscription
of 31 jouiTOls (18 international
journals) have been set up during
the last three years ata costof
Intercropping of rubber with coffee in progress around Rs. 5 lakhs.




~M otalsircnglhofthisM ~j,
present 1S24 wh}<* incJude g

A nex»-rescan* and
resKItffluloompk,isbcinj
amruadalBlialukiaiiiia
slwul 5 km. Iraii Aganalaim ,,a,
arLofaro>,,dRs.2ac«M
the conslrectkM is expected lo be
™SI > Apanrrom
UK Regional Research Swion. ihe
Regional O0icc abo proposed to
be accocnmodaied here.

state offers exccUcnt future
for mI>beribough there are
rwBtraints such as ftailstorm.
‘[hough the Dorcnai taifetorm
whk* occur ataost every year do

damage the plants heavily, the
odd ones as the one that had bit
the Taraiagar farm during 1986
might lead to problems. Neverthe-
less it has been ot>sctved thai even
plants severely damaged coukJ
recover ina period of two years.

The Taranagar farm isal» a
centre of auraction visited by
dignitaries within and ootside the
state. Reccnt visitors include
Hoo’ble Goveroor of Tripura and
senior seCTetaries and army/police
offKcre cic. The farm is having all
bask: infrasttvtctural Jkaliiics buifi
up such as processing fiactory,
farm officc and also a solar based
smoke house is under oonMrudioo.

Rubber Meet to Focus on Prices

Ministeis o f the world’s leading
rubber producing nations will
meet for the firsi time in four
yeareinjune in Papua New
Guinea to map out a future for the
nagging industry, a senior nibber
industry official said.

"The meeting wiil seek ways to
overcome the current depressed
phces and fallmg demand,” Abdul
Madjtd, secretary-general of ibe
Assodation of Natural Rubber
Producing Couniries (ANRPC)

announced in a weekaxJ interview.

"Wec will examme new
mechanisms to improve prices to
help sustain produt®ion." Madjid
said

ANRPC ofTidals met in Kuala
I"mpur to finalise the ministerial
meeting on june 5-6 in the
rKvth-easteni PNG coastal town of
Madang. Those discussions will
be preceded by a scriesof
ctMnmittee meetings from May 29.

The Kuala I-umpia*based
ANRPC. SCl up in 1970. accounts
for84 percent of the world's towl
natural rubber froduaion. The
group comprises India, Indonesia.
Malaysia, Papua New Guinea.
Singapore. Sri Lanka and
I-hailand.

Slow consumer ofAake. falling
tyre demand aid lack of new
industrial uses are keeping a lid on

rubber priccs, analyses say. Risaig
competition from synihetic rubber
has also hurt.

Meanwhile, the Gulf War failed to
boost rut>ber prices significantly,
confounding expectations in the
trade.

Price of Imemational R&S Ones
rubber, the Malaysian benchmark,
are hovering at 227 Malaysian
cents a kg against 243 cents six
months ago and 230 cents a year
ago.

‘WorW natural rubber output feU
4.7 pet 104.8 mIn tonnes in
calendar 1990 from 5.04 min in
1989. ANRPC figures show.

But world natural rubber
consumption feOto Z62 min
tonnes in the first halfof 1990,
down three percent from the same
1989 period, according to the
[.oodon-based International
Rubber Study Group (FRSG).

Slocks of natural rubber in
producing countries fell to
350,000
1990 from 485.000 a year earlier,
the IRSG says.

The tyre manufaauring industry is

the biggest user of natural rubber.
But the slowdown in the U.S.
economy and its falbng car

proAiaion have affected demand
for tyres.

Madjid said the june meeting must
aldrcss ways to curb rising
production costs, raise yiekte and
prockictivity, boost roarketing and
«ep up local consumptioo.

"We mua keep froduaioo costs
low to compete with producers of
syothetic robber,” M *tdsaid.

The ANRPC must also fitxl ways
to boc3st pckes lo encourage
tapping and replanting o f rubber
trees. Madjid said. Low prices had
discouraged tapping, as "tappers
normally switch to «<her jobs
when priccs are weak." Iwsaid.

The ministserial meeting may
rasMnmoKJ cffons to boost
research and development in
rubber tedincrfogy and planting.

Natural rubber output in Malaysia,
the world’s top producer, slumped
to a 20 year low of 1.29 min
tonnes in 1990 from 1.41 min in
1989, according lo Staustks

tonnes at the end o fJungay it figures.

Tik fall was ljtfgely due toa
decline in cultivhed ata, asestate
owners switched to palm oil and
othercrops.
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NEW

INDONESIA TO IMPROVE QUALITY

Indonesian nd>bcr producere,
under pressure fixxn low prices,
need lo improve quality if ibey
want to be competitive on the
world market, delegates ata
seminaron rubber quality were
lold.

"Cccsumersaredemanding (a
bigb) quality o f niMural rubber.
Manufacturers would happily buy
the higher quality n*ber atpriccs
the marketdictates from time to
lime”, said Taa Sri. S*har,
Secretary-geoeral of tbe
London-based lotematicNial
Rubber Study Grojp, wh?i
addressed tbe seminar.

Hesaid coasumec” over 80
percentofwhbcxs are tyre
maauiacturers, required a

consistenUy clean supply ofrubber.

But traders say that fHiocessing by
the country’s smallholders, which
fwoduce 80 percent of Indonesia’s
total rubberoutj®, often m ~is
infwiw quality.

Indonesia, the world’s second
largest rubber manufacturer,
produced 13mIntCHisofnd”rin
1990. The total isexpeaed to &U
five percentto 1.24 min in 1991
because of heavy rains and
declining {xices.

Standttd Indoocsian Rubber (SIR)
20, itsmain export grade, trades at
about‘77 cents a kg. against aa
average of 85 centsa yearago

But Sekhar said that despite
currentprices, pro®jects for
natural rubber demand looked
good in the long-term. He cited

GOODYEAR ANNOUNCES 25%

Directors of Goodyear India have
recommended adividaid @ Rs.
2.50 per equity share on the
increased share capital.

The company rqxwted increased
turnover of Rs. 237 crorcs against
Rs. 217 crores in the previous
year. After providing fon
depreciation Rs. 445 lakhs and
taxation Rs. 593 lakhs the net

profit from the company’s
operations is Rs. 667 lakhs

Exports during the year recorded
a phenomenal increase of

212% interms ofvalue, with
turnoverofRs. 452 lakhs

During the year 1990, about

50% of total exporto frear tractor
tyres from the country was from
Goodyear India.

the changes in Eastern Europe as
one reason for optimism

"About 10 years from now they
(east EuK>peans) should have
shifted into a free market
economy"”, he said. By then the
region will need a further 1.5 min
tooncs ofrubbera year, he added.

Currentworld coffuraption is
about 5.34 min tonnes

Chairman of the Indonesian
Rid)ber Association (Gapk”Kio),
Hasan Z”caria, said in a bid

to boostoutpiu, Indonesia

has begun to rejuvenate

old rubber trees. 'RMse
account for t"xxit 3,50.000
hectares of the country’s

2.6 min heaare of rubb”
plantations.

DIVIDEND

As per Chairman & Managing
Director. Dr. Rot” S Uhakuni,

a Polymer Scientist, the
Company is poised

forgrowth and breakthrough
inareas like product innova-
tk)ns. technology transfbr-
matiCKi, productivity

and a new approach to manpower
management.



SraL J. Lalithambika I.A.S.. Chairman, Rubber Board, delivering the »
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11&h meeting ofihe Rubber Board. M.M. Jacob, P.C. Thoma and JoscfA Monifsaiy are also see;

NEW USES FOR NATURAL RUBBER

Ilie publicseaor Hindustan I"ex
Ltd. isawaiting the evaluation by
expert foreign agcndes of ihe
female condcMn samples made of
natural rubber iMcx developed by
It for possible commercial
manufacture.

This was reported in a paper on
"latex products for medical
application” presented by J.
Satoyadasan. Ussy lhomas and
Rajalaltshrai ata seminar on 'latex
products” here on Sunday under
the auspiccs of the Koala branch
of the Indian Rubber Institute.

The paper poinied out thai female
condom available in developed
countries is made out o f synthetic

latex, 'nie result of inhouse studies
00 the sample developed by HLI.
in natural rubber latex been
encouraging.

Hie female condom is a safe and
effeciive altcmaiive contracepiive
and prophylactic to male
condom. Uis protective masure
again” sexually transmitted
diseases, including AIDS.

The foreign industrialist analysts
have predicted that the female
condom might capture 10 per cent
of the condom marlcet in the near
future.

Among the other nMurel rubber

latex products for mcdical
applicatioi under various stages of

rtsearch and devclopracnt by the
HLL are uriscrves for urine
coUeoioo of bed-ridden patttnis,
dental dam used in orthoclontial
treatment and th ~ guard for
[wotecting the bare skin of the
women workers employed in ihc
silk yam industry in Madhya
Pradesh.

The seminarvras inau”rated by
Dr P.V.S. Namboodiripad of the
AppoUo Tyres. Dr. D. Joseph
Francis of Cochin University,
Mr. M.R. Kurup, honorary
adviser. HLL. Mr. Baby John of
the VSSC, Thiruvanaiihapuram.
and Dr. P X Mohammed,
honourary sccretaiy, IRI, Kerak
branch, spoke.



JOSEPH MONtPPALLY; Vicc-Chairraan

H 6lh meeling of the Rubber Board unanimously clcctcd Shri. J(weph
Monippally as its new Vicc-Chairman. Shri. Monippally who represents
rubber growers on the Board is General Secretary of the Indian Rubber
Growers' Association. He is also member of the Board of Direaors of
NAFED.

Dr. B.K. MODI: Chairman. ATM A

The 15th meeting of Auiwnolive T>re Manufaaurers Association
(ATTVIA) held at Bombay elected Dr. Bhupendra Kumar Modi as its new

S.N. SRIVASTAVA: Vicc-C"hairman of ATM A

The meeting of ATMA held at New Delhi electcd Shri. S.N. Srivasiava
(Managing Director. Dunlop India Ud.) as its Vice-Oiairman.

DR. ROOP S. BHAKUNI: Chainnan, Goodyear. India

Dr. Roop S. Bhakuni, a d*inguished Polymer Scientist and former
Directorof Researdiof The Goodyear I'ire & Rubber Company. U.S.A.
hasbc«i appointed Chairman & Managing Direcior of Goodyear India.

Bom in India. Dr. Bhakuni, obtained his Maker’s degree from IIT.
Kharagpur,and completed his PIID studies atthe University of Akron, the
world’s premier university in polymerscitaices. A distinguished authorof
several research papers, Dr. Bhakuni has made notable contributions in the
deveiopmeniofreinfwcing and compounding materials for radial tyres
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THE QUARTER

Most of the nations in the worid which had
established themselves as lop rankCTs in

rc ™t of production and productivity of
natural rubber arc now lagging behind and
compaiatively smalkr nations have
conquered their coveted positions. Thailand
has now ntached an enviable positicm and
even defeated Malaysia in the race for
improving production.

The worid produciicw of NR for the last 10
yew- period had recorded a total increase of
11.45 lakh tons. Now Natural rubber is
fffoduced in over ~ couotrto in the world.
Of these. Malaysia, Indonesia and Thailand
have a total “lare of 37.05 lakh tons in
1981 while 17 nations put ic”ether
contributed only 8.17 lakh tons. The ratio
works oui to 82; 18. Again, after a lapse of
a decade, the three produced 36.70 lakh
tons and others 13.8 lakh tons at a ratio of
74:26.

Malaysia, the foremost producer of natural
rubber in the world had its share of 15.70
lakh tons in 1980. In 1990 it was only
12.91 Idth tons registering a sh»p decline.
During the past 10 yea” their productioo
doJlined by 18%. ProducUoo for 1990 was
the lowest ever recorded during a period of
20 years.

Thoi”h Malaysia is ihe foremost among
the natural rubb« producing countries,
Indonesia has the highest acrcage. Their
total area u 0 ~ rubber comes to 31.10 lakh
tectares. Though production has increased
in Indonesia during the last 10 year pwiod,
annual productkm fluctuated according to
prices ruling the world market.

Thailand, the third highest producer of
natural rubber had recorded consistent
inoease in production in all these years.
Ther jTOduction in 1990 was 11.92 lakh
tons. Declining Malaysian production and
an ambitious t*lanting programme in
Thaitond will make that country, perhaps,
the world's latest rubber producer fw the
first time this year. In 1991, Thailand
cxpects 10 produce 1.34 milbon tons of
natural nibber.



DODDER MENACE:

A THREAT TO RUBBER PLANTATIONS

L. THANKAMMA* MYCOtOGiyT

RIjJRBr.R research INSTtTirrE OP INDIA

A large number of plani species
belonging to differeni genera and
families are placed by the
parasitic infestation of ihe noxious
weed Dodda- (Cuscuta sp.
belonging lo Convolvulaceae). Of
late ii has been observed that the
flowering plant parasite has
encroached into the rubber
plantations also infesting the

cover crop Pueraria Phaseoloides

and rubber tree Hevea brasiliensis.

Close observation of plantations
with young rubber may reveal
thick meshes of entangled leafless
vines with golden yellow colour,
growing over he thick bed of
Pueraria growth. This apparently

KOTTAYAM-<*6m

in nocuous growth is nothing but
the noxious parasitic weed
'Dodder’ or "Cuscuta’. This plant
is devoid of leaves and roots and
is a total stem paresis having a
wide host range including many
cultivated species and few
plantation crops. The Pueraria
vines and petioles are held rtrmly
together in a langled mass. The

I~rasiiic colony circular in outline
at Hrst will grow outwards
increasing in circumference. As
the colcmy advances towards (he
periphery, the central pCMtion dies
out along with the host The
growing tip of the parasitic vine

entwines the Pueraria vines and
petioles as if for suig)ort and once
it comes into contact with the
host it coils repeatedly around it
so that the host tissue is not
visible outside. Once the vine
comes into conUK”t with the host,
on the siuface facing the host

large number of tooth like
projections or prohaustoria art
produced which later pierce the
heKt tissue, reach the vascCrtar
elements and abscKb assimilates,
water and minerals from iL The

(Continued on Page m27)
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Sml. I. Lalilhambila, Chairman
Rubber Board, eipnessed the view
ihal the people all over the world
are becoming more and mote
conscious over environmental
issues and they are quite
concerned abow the residues of
the toxic agricuitoral chemicals
accumulated in soU and water.
She also announced that the
environmenialisia are keen on
natural control which can restore
the biological balance of nature
She was inaugurating the National
Seminar on Biological control in
plantation crops at the Rubber
Research Institute of India,
Koiiayam . Kerala. About 200
scientists firom different pans of

NATIONAL SEMINAR ON BIOLOGICAL CONTROL
PLANTATION CROPS

IN

the country attended the two day
seminar joindy organised by the
Rubber Board, Spices Board,
North Eastern Hill University
(Shillong) and Kerala Agricultural
University

I>. R, Jayarajan of Tamil Nadu
Agriculttual University deliverwl
the keynote address at the
inaugural function which was
presided over by Dr. G. B. Pillai,
Principal Scientist, Central
Plantation Crops Research
Institute. Kasaragod. Fdicitauon
speech was deiivCTed by shri
P.Mukundan Menon. Dr. M. R
Sethuraj, Director of Research.
RRII, welcomed the delegates. Dr.
K. Jayarathnam Dy. Director
(Pathology Divn. RRII) proposed
a vote of manks. About forty
research papers relating to various
aspects of biological control were
presented in the different sessions

of the seminar which concluded
on 28th June. 1991.

Following is the text of the
inaugural speech made by Smt. J
Laliihambika:

"We consider it our privilege in
having got an opportunity to host
this National seminar on
Biological control in plantation
crops. We had planned to hold
this seminar a few months ago
but had to postpone it because of
the restrictions imposed on
holding such seminars and
conferences. Anyway better laie
than never. Even though the
formal welcome address has
already been delivered, as
Chairman of the Rubber Board, 1
would like to pereonally extWKI a
very heany and warm welcome to
the distinguished delegates who
have come here from different
parts of the counuy. representing

varicHis Univw”ties and
prestigious Organisations. | must
be the only generalist in this
august assembly of specialists. |
am sure that all of you know the
definitions erfa specialist and a
generalist A specialist is one who
knows moie and more about less
and less whereas a Generalist is
one who knows less and less
about mwe and more. So | can be
justified in knowing cnly very
little about biological control. So |
would like to say only a few
words from the pointof view of a
generalisi administrator.

CONTROL MEASURES

It is believed that p«ts and
diseases account for a loss of
nearly 20% of the crops produced
and hence ihe control of pests and
di~ases of crop plants assumes
special significance. Though the
use of agricultural chemicals in
the past two centuries has given



rich dividends by way of
increased crop produciion, it has
damaged our envircximent
seriously. People aU over ihe
weca'ld arc becoming more and
more conscious about
enviiorun”ial issues and

they are quite concerned about
the residues of U>xic agricultural
chemicals accumulated in

the soil and water.
Environmentalists are keen on
‘natui” coniTor which can
restore the biological balancc of
nature.

But one of the res”aiions
exprised in the use of
biological control is that it is slow
acting- The Integred Pesi
Management (IPM)

programme appears to be

a sound compromise. It is high
lime thai Scientists working in
Crc” protection of Plantatitm
aops made sincere attempts to
c\olve biological alternatives for
*c¢ chemical control measures
now being practiced, llie
bioiogica! agents must be safe,
long-lasting, quick-acting and
aooomic.

Otff Rubber Research Institute has
already initiated various research
programme.s in this direction.
Initi~ly a survey was made on
the occurence of bacteria and
actinomyceles. the major
aniibioiic producing crganism in
the rubb” growing soils and the
root zones of Hevea. Over 50% of
Uw organisms were found lo
exhibit major pathogens attacking
rubber plants,

During the survey an
actinomycete v as observed to
have very high inhibitory activity

agaii~t the pink disease pathogen.
Both iab and Held studies have
indicated the possibility of using
this organism for the control of
pink disease of rubber. Moreover
it has faster bark healing property
also.

Some isolates of the
actinomycetes also prevented Uie
growth of phytophthora, the
causalivc organisms of al«ormal
leaf fall disease. It is cmly in the
preliminary study stage. Whether
it is cost effective is also to be
examined.

PROGRESS

Some wcewic has been done in
Brown root diseases also.
Intrisive studies on the isolation
and ideniificadon of anta”nistic
fungi Jike Trichoderma species
which are effective fof the control
of rootdi~se of plants have
been initiated. Success has been
achieved in identifying a specie
of Trichoderma which isc”ble
of inhibitmg tffown root disease
pathogen in the rhizospere. The
use of this antagonist resulted in
the convo! of disease in polybag
plants and also in the increase of
plant growth. This study has been
extended to the field.

White grub auack is a serious
menace in rubber nurseries which
necessitates the application of
very high dose of insecticides in
soil. To overcome this, two
species of entomopaihogenit fungi
were tested. Both tite species
found 10 be as effective as highly
toxic insecticides in reducing the
incidence of white grub attack.
Studies on the attack of this
fungus on eg”. grub, pupa and
adult beetles were also carried
out. We were able to standardi.se
the optimum innoculam dose

required, mode of field
application and methods of
inoculum preparations.

Invesugations on the bio-control
of weeds started c»ily on the
recent past Larvae of the insect
pareuchaetus was introduced on
Eupatorium, weed commonly
found in Rubber plantation

and it was found to be much
effective in contrtdling the
weeds without damaging rubber
plants and cover crops. But
some difficulties arc experienced
for large scale establishment of
the insect Attempts were made
for multiplying and mainlining
this pest under lab(Hatory
conditions.

However it has been found
dilTiculi to mass produce
biological control agwits and
stabilise them m nature. Hence
work so far done in RRII
is of prelimmary nature in
identifying the potential,
bioconuol agents. Field
establishment of these cfganisms
is being undertakui.

Our fuuire programmes include
testing of more bioagents for the
control of diseases, isolation of
leaf surface, root surface and
stem surface micro organisms and
testing them for the conutsi of
leaf and stem dideases,

testing of various pathogens and
stem diseases, testing of various
pathogens and predator for the
control of insects attacking

aereal parts of rubba, stabilising
the population of pareochaetus for
the control of Eupatorium and
introduction of weed control
agents for controlling other
major weeds."
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INSECT PESTS OF RUBBER WOOD IN KERAU

KSSAIiA FOREST HESEAHfH

INTRODUCTION

Rubberwood is an importaiM
source ofraw maerial for many
wood based industries in Kerala
following theaojle *»rtsitly
ofscvwal conveniiooal limber
species. According to an estimate
by RRI1I (1980) m area of 225.000
ha. has been planted with nibber
by 1979. Itis ateo estiniated

an area 0f 5000 ha is being
replanied cadi year foUowiag the
cIMT feiling of oWer plantations
upon completicm of the r«aiiDO
period. Atthe Limeofdearfelliog.
5000 ha. could yield about
57Q,000m3 o0 f round wood and
360,000m3 of branctiwood which
is expected to add sd?staitiaUy to
the timber produced from the
Kerala Forests.

In Kerala rubber wood is mostly
used for paddng eases, match
v«)c«:s and flints, toolhandlcs,
etc. It's susceptibility to fungal
and insect attack limits its wider
utilisation although studies
elsewhere have i that

CMBGE MATIU'W

INSECT PESTS OF
RUBBER WOOD

Utciature records 00 the insect
pests of ruWw wood inv”ious
countries indicate that beetles
belonging to the families
Cerambywtoe, Bestrychidae.
Platypodidac and Scolytidac are
the major threat for theaxossful
storage and utilisatioo of this
timber ~xicies. fn a study on the
insect pests of this timber in
Malaysia, N«hara (171), Used
abou125species of beetles
belonging to the families
Ctrambyddae, Scolytidac,
Plaiypodidae, Bo&trydiidae aod
Lyctidae as pests. Ctftbese. 8
speaes (6spp. belonging to
Boarychide and one each to
Lyctidae and Scolytittee) were
reooKled as specifically assodaicd
with seasoned timber. Siroii»ly,
in SriLanka, risseverasin®
(1970) reported two specjes of
botiydiids, viz, Hcierobostrydius
sp., and Sinoxylon o)nigcrum as
the most destructive pests

rubber wood is highly suited for
various porpose like furniture
maldng, manufacture of ptnel
products «c. In Kerala attempts
iire underway to make use of this
limber ftwthe®ve purp” as
well. A knowledge of the insects
damaging thiswood as well as
Iheir damage potential is very
much needed for developing
appropriate techniques to avoid
the insect caused d”eriutaficw
Information in this regard is given
in this paper.

prophyla”c
of the timber.

In India, large scale storage and
utilisatioo of rubber wood has
started only recently and as such
much infonnaijon is not avaiMile
on (he relative pest potential of (he
vshots insects recorded. Mathur
and S i;~ {1960) and Duffy
(1968) reported about 30 species
of beetles mostly belonging to the
ilies Cerambyddae,
Platypodidac and Scolyti(”~ as
pests of freshly felled Umber.

INSTTaTE,

Recently Malbew (19S7) rtaxiM
11 species ofbeetlesbekugjng to
the faoimes Platypodiade,
Curculiaoidae, Bostryctwlae snd
Lyctidae from Kmla. Ama”®
these tbe bo”rycfaifteaod Lyctkk
were mostfy associated with
coovated timberor Si*sbed
products while the ranaicisg
spedes were collected from stored
iogB.'Dieatstis and damage
potradal of these insects are
discussed below:

BEETLES ATTACKING
ROUND LOGS
1. Batoceta rufonaculata Do
Geer. (CerambycidSB)
Iq tteala, B. rufomaculata is well
known as a major pestof live
mango and cashew trees. Itis
highly polyphagous aod is known
toatl«+ over 30 spedes of
timbers in india (Beeson 1941).
Generally itattacks unhealthy
standing trees or Gtsbly felled
Ic” Thegn*s make wtensive
excavadois between the bark and
the wood in the early stages.
Later, they tunnel into Un wood
resulting in large locgitudioal
cavities.
The inddeoce by this p~t could
be reduced by eiifofcing sanitary
conditions in the storage yvda and
by debaridng (he logs before
storing. Not considered as a
serious pest for the lime being.
2. Xyleborus similes Ferr.
(Scolytidac)
This isa widely distributed
species ofscolytid borer in India
atlacking over 50 limber species



(beeson. 1941). It is primarily a
pestofstored logs particularly of
newly felled [imbecr. The larval
tunnels extend deep into the
wood. Occurrence ofsboi holes in
ihc k)~ affect the quality of
veneers that are peeled outofsuch
limbcre.
3. Platypussolidus Wlk.
(Platypodidae)

ItIsacommoa butoccasionaliy
serious pinhole borcr in several
timberspecie in Kerala. It
generally attacks round logs with
intact bark. Itis highly
polyphanous and attacks over 30
speciesoftimbws in India
(Beeson,1941). The larva]
galleries (Knetrate deep into the
wood. Dam ~e caused by this
iosect isa problem in logs meant
feff peeling vwaers.

4. P. latifinis Wlk. (Platypodidae)

The distribution, nature of attack
and pest potential are the same as
thatofP. solidus

5. Phacnomex\js sundevalli Berfi.
(Cucrulionidac)

Generally attacks stored logs with
bEM. The attadc is usually
confined to the sapwood, resulting
in the fonnation of minute boles
This is a polyphagous species and
in Kerala, its distrtoution is not as
extensive as thatof the Scolutidae
and Platypodidae discussed earlier.

Beetles attacking converted timber
or finished products.

6.SiDoxylonn anale Les.
(Bostrychidae)

Il'isone ofthe commonest timba-
pests in India aswell as in several
countries in the Oriental region
fmving an unusually wide b(Kt
range. Beesoo (1941) has listed
about 68 species ofhosts. The
gallery system is ramifying and
runs radially through the bark into
the sapwood. In low density wood

where there is not much
dojiarc®ion ofsapwood and
hesrtwood, the wood iscomple-
tely riddled causing serious econo-
mic loss. Usually itattacks
converted timber although various
finished products made outof
such timbers also suffer damage
During the course of this study
this UKCctwas found to be a major
problem insev~ 1l industrial units
which use rutAerwood as the raw
material

7. Sinoxyloo conigerum Geist.

(Bostrychidae)
Inappcarance and nature of
damage this species closely rtse-
mbl« S.anale although itis notas
widely distributed as S. aiale.
Tissevw”inghe (1969) cwisidere
this species as a serious pestof
rubber wood in Sri LAnl*. Being a
close relative of S. anale,
S.conigerum has potentialities in
attaining major p * status in
Kerala.
8. Hcterc*astrychus aequalis

Wat. (Bostrychidae)
This isa commwi borer in packing
cases, tea chests, vcneets, etc. It is
highly polyphagous and attadcs
about36 limberspecie in India.
Its nature ofdamage is typical of
the powderpost beetles. It genera-
Ily altadcs the sapwood riddling it
with several shot holes. It may
also develop in stacked veneers
eating out galleries between diffe-
rent layers. lhe infestation usually
goes unnoticed as the frass fcxmed
u&ualiy remain stuffed within the
larval tunnels. This *>ecics has
been ccwsidered as amajor pestof
rubber wood in Sril*ka
(Tisscverasin® 1969). In Kerala,
this insect may be coi*idered as a
potential pestof various
rubberwood products especially
match veneers.
9. Dinoderus spp. (Botrychidae)
Species belonging to the genus
Dinodens are well known as pests
of stored reeds and bamboos. A
few are known frwn various

timbers as well but none has
attained major pest status. As
such, thesp~es collected oa
rubberwood is unlikely to cause
any damage tost< ~ rubber
wood

10. MintheanigicolllsW Ik.
(Lycanae)

The nature of attack of thisb~tle
issimilar to thatofbostrychids.
Generally it attacks finished
products like bobbins, tool
handles, veneers, match splints
etc. The damage does notbecome
apparentin the initial phases due
to the small size aixl fewer
numberofthe shM hol” butafter
a month or two the damage
becomes pronounced due to the
formatioQ of numerous shot boles.
This insect may be considered as a
potential pestof finished products
like furaiture, carving match
veneers etc

11. Lyctus brunrteus ~ej”.)
(Lyctidae)

The nature of damage and pest
status are the same 8s thatof M.
rugicollis.

DISCUSSION

Altogether 38 species of beetles
arc recorded as pests o frubber
wood in India (Table 1). Based on
the information available for the
species collected from Kerala, two
types of pest problems have been
rccognized (1) damage caused to
stored logs and (2) damage caused
to converted timberor finished
products. Insects belonging to the
families viz., Cerambycidae,
Scolytidae, Platypodidae and
Cunirulionidae were ftnind to be
Ksodated with Heshly felled
timber. Damage caus” by these
insects affect the quality of
products made outofsuch logs
Debarking the logs immediately
after felling and applicationof



prophylacticimeaicidc
ircalments as suggested for
proteaion of aher softwoods
(Cnanaharan ci a!.1982) may be
foUowcd for rubber wood as wen
for keqgjing it free from insea
attack

Damage caused to owvened
timberor finished products issiiQ
more importaat. Borers
belongings to the other two
families viz, Bosirychidae and
Lyciidae belong to this category.
Besides sawn timber a variety of
finished products like tool
handles, bobbins, veneers,
furniture, packing case boarib «c.
were found to be heavily
damaged. Although, at present
only one (Siooxylon angle) outof
the 6 beetles reconJed under this
category was found to be more
prevakntall the other species
(except pertiaps Dinodenis *.)
have the potaitiality to attain
major pe” status under “vourable
conditions as evidenced by tbeir
sporadic outbreak ai different
localities. C<Mivcrsion and
treatment of timberby bax»

dtffusion techniques immediately
after feeling have been suggested
for protection frwn this insea
(Gnanaharan and Mathew. 1982).
Sinoe the biology and behaviour
of the otber beetles belonging to
Bostrychiudae and Lyaidae are
closely similar, this treaimait is
likely to give sufficient proteakm
from the ether pests as well.
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Spccics Family Associated with Source
1 2 3 4 5

9. Rerotoirfiia anaulata

Clicvr. " X X
10. Anancytus Gdseatiis X X
11.  Nc<x»rambyx paris X X
1. Crossotarsus

venusius Oiap. Plaiypodidae X
13.  C. rainax WIk. " X X
14. Platypus cupulaius

C3iaup. " X X
IS. P. kpidus Qiap. X X X
16. P. solidus Wik. X X X
17. P. latifinis Wik. " X X X
18. Xylcbofus

performs Woilastc«i Scolytidae X
19.  X.similesFerr. * X X X
20. X. comfMus Sampson <4 X X
21.  X. diiatatusEidih. " X X
22.  X. discolor Blandford X X
23. X. cxiguus Wlk. X X
24. X. fomkalus Eidih, . X X
25. X. ioteijectus Dlandfekl - X X
26.  X. mexigerusBlandford " X X
27. X. Qoxius Blandford X X
28. X, obliquecauda Blandford X X
2> X.semigranofius

Blandford " X
30, X. scmiopacus Eidih. ] X X
31.  X. tesiaccus Wik. " X X
32. Pbacnommis sundcvalli Bob. Curculiooidae X
33.  Sinoxyloo anale

Lesoc Bostrychidac X X X
34.  S. dbugCTyn Gera, " X X X
35.  Dinoderiis

minulus Fb. X X
36. Heteroboslrychus

acqualis Wa(. " X X X
37. Minlbca rugicoUis Wik.

Lyctidac " X X X
38. Lydus brunoeus (Steph.) X X X

Frcny fcUed timber

UnproCTsscfJ stored logs

Convoicd timber am] finished products
MathurA Singh (1960)

Duffy (1968)

Malhcw (1987)
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ON THE EXTENT AND

pahern ofunregistered holdings

Toms Joseph

RUbbhi reseabcbh msnnjiB or isdia

The Rubberact (1<)47) praoibes
ibai every rubber hoWing in the
country must be regisLcrtd with
the Rubber Board. Only registered
holdiDgs arc eligible torwdvetbe
boicQts UDdcr Uw various
developmentschcmes of ibe
Rubber Board. A survey
cx}Klucteci in 1984 in Vaicaifaao”
V ill™ in Kotlayam Diarld
repOTted 50 per ocni unregistered
rubber area (1). Again anoiha
survey conducted in Mad”nlly, a
Dcarby viUage of Vakathanatn in

showed that 46 percentof
the total rubber area was
unregistered (2).

Tostudy the extent of
unregistered area in the small
holding scctor in the traditional
rubber growing regions, a ward in
the Mutholy Paoc”at of Palai
Region (Neyyoor Desom) was
selected and relevani data were
gathered frci 231 househoWs
covering 176 ha. In this ward t
large numberoftiny small
holdings in clusters were found. In
the previous studies, tiny small
holdings were found to be
generaUy unre”ered.T lie survey
was CMTied oui during 1989.

Flfom the survey the average size
ofaholding is found to be 0.76
ha. I~ble Iillusirates the extentof
unregistered area among various
groups. From the table it is seen
that 35 percent ofthe total a
under rubberisunr~iered in the
ward. This is considerably tow
compared to the reported figures
in the 1984 and 1988 studies

mentioned Above. This may be
due 10 the fact that Vakathanam
and Madapally villages aie
relatively ncwceraws in nijber
ailUvatioQ. In these twoviO a”®
rutrtsw aea occupied oily around
40 percentof the total area, while
in Neyyoor it was 68 perceni.
The extaii of unregistered area is
hi{" inthe new planted rubber

the difTerent size dasses ui
bokUngs.

Asthe average size ofthe ;tnd in
possession increases thecncoi of
unregjstered area uwicrrubber
diminishes, exceptin the sizecbn
3.5haand ~xive. an mvetse
relaUooahip is also found when
the extentofrubber cultivated in
tbe total laod is on the incnaae

TABLE-1
Extent of unregistered area (as peretntage ofthe total rubber area)
Category In mature  la immaturr In total
area area. area.
New planted area 45.1 74.0 54.7
Replanted area 241 22.1 233
Total 333 36.1 345

areaand it is the highest (74
percent) in the immature area in
this category. Table 2 shosra the
volume” unregistered area across

A comparlsoa of the actopcion of
plaming materials in the roistered
fields \"s-8-vis the unr~istered
ftekk, is presented in Tdhle3

TABLE.2

Extent of unregistered area-sizB class wise (areain ha).

1 WU 2-J
Average size of land
in possession 0Q 032 71
Perocntageof
rubber area 49 67 7
Percentage of
luuegisiered
njWwrarea i00 95 62

No.ofunks 105 29 31

5-1.0 1-1.5 1.5-2.5 25-3] 3J& Thtal

above

1.93 277 422 a?6

66 67 7 64 68

47 23 6 23 35

21 28 7 10 231
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RRfi
105
1970-1974
1975 -1979 53
(637)
1980-1984 89
(22.90)
1985 otiwarils 59
(1432)
Total 56
(4379)

Before 1970, all unregistered
fields were planted with
UQselected varwties. But io the
course of time, high yielding
varieties were progressively
planted in both registered and
unregistered plots. It is interesting
tonote that the growers selected
thelr unregistered plots for the
initial plantingof RRn 105. Itis
possible that the growers
experimented with the new variety
in their unregistered plots which
arc small to avoid the risk of
possible low yield. But the
situation after 1985 exhS>its a
drastically different picture.
Though not officially
recommended for widespread
adopticm nor badced by reljii)le
yield data, the growers are
increasingly pl?nling PB 311

TABLE-3

Trends in ihe adoption of planting materials*(%)

Registered Area

Uorcgi”ered Area

PB RRIM  Other Tbtal RRn PB RRIM  Other Total
311 600 plant- 105 311 600 plant-
ing ing
materials materials
- 45 55 100 - 100 100
(4.65)  (5.80) (17)
- 64 36 100 27 - 16 57 100
(3.45) (1.98) (1.10) (0.66)  (236)
40 7 100 83 - 10 7 100
(4.89)  (0.80) (8.92) - (1.08) (0.72)
2 7 2 100 83 17 100
0.68) (1,73) (0.45) (8-54) 1.7
33 4 4 100 93 7 - - 100
(8.08) (0.85) (1.00) (13.12) (1.00)
11 20 13 100 7 3 4 16 100
(8.76) (15.57) (10.03) (31.68) (1.0) (1.74) (6.62)

*Area in ha. is given in brackets.

(a new-comer in the small
holding sector) in their registered
fields.

A comparison of the intnsity of
planting in registered and
unregistered fields is attempted in
Table 4.

It seems that tbe initial stand/haof
registered and unregistered fields

morc or less the same and
nearer to the officially
reccMnmeaded 420 to 445 plaits
per ha. But in 1970 and in early
1980"s Uie picture was differrat.
In those pmods, tbe planting
imeosUy was higher in the
unregistered fields.

Tbe Rubber Board has
recommended that by selective

TABLE-4
Planting intensity (Stand/ba.)

Mature phase

Immature
phase
4-7 8-10
Registeredarw 448 437 395
Unregistered area441 464 455

11-13  14-16 17&above
362 373 326
382 347 342



thinning out during inimaturity
period and the initial years of
tapping, thestand/hamaybc
brought down to 310 by the 10th
year of planting (gcneraUy third

It appears that more than halfof
the unregistered fields either

table.5

Exlcn. of inicrpl -mwU,gcoffid* underd.ffem,. . i
xlen. of inicrplaming. (p.,,,,,u,gc of fid * underd.ffem intensity levels).

Intensity ratio

Siaxof

fields (in ha) Below

0.10 0.10-020 020-0.40 0.40f& Total
above
Below 0.20 38 32 19 11 100
0.2"5 57 31 10 2 too
Log 0.5-1.0 63 25 12 100
. atoove 50 25 25

100
tenl 47 31 16 6 100

year of lapping) (3). Butitis seen
from the study thateven in the
registered fields the stand per ha at
the 10th yearof planting isaround
400 per ha. In the unregistered
fields itis silll higher.

Reasons fw ncm regisitai

The study also focused on the Below
extent of interplanting in the 020
unregistered area. The Gelds are
classified according to the extent
ofinterplanting which is defined
as the ratio of interplanted trees to
the total rubber stand.

1. Official delay

2. Areabciow the
miaimum liioit
to avail the Rubber
Board's fin"Kial
assistance

3. No.of other trees
arc above (he
maximum limit
prescrd)ed by the
Ri*ber Board.

4. Ladcofawarojcss
of the schemcs of

Itis seen that generally the
intensiiy ofinterplanting increases
as the size of the fkid declines,
Ilie maximum intensity of
interplanting is found in the
lowest size cl”s.

An attempt is also made to
understand the reasons for the
reluctant* ofthe growers to

register their plots with the the Rubber Board. NA
Rubber Board. In the two studies 5. Other reasons NA
mentioned above, the reasons for

Total

nwi-regisiration have not be«3
mentioned. The information

. i<n
gmhercd from the growers during NA: Notappli<~le

belong to the category of marginal
land or the total area is below 0.2
ha whid) is the minimum limit
required foravailing subsidy. The
Gekis in the size class 0.2-0.50 ha
are not registered mainly due to
the lad; of awa-oiess on the part
of the growers and K j” level of
interplanting, T ‘-rwerswith
unregistered fjc*is above 0.49 ha
Mated that it is due to official
delay that they did not register the
bolding with the Rubber Board.

Ithas been observed that rubber
cultivation was extended to tiny
plots previously used for raising
othw crops liice tapioca and
vegetables. Certain households
wi* lessthan 0.10 haw «e forced
to cuithate rubber due to Uie
development o£nd>bcr cultivatkM
in the surrounding plots which
preverBol successful growth of

TABLE-6

0. (Percentage of fields unregistered due to
different reasons).

Sizeclass offiel”

(in ha)
071.00 1.00 & Total
above
43 50
39 14 16
19 43 to
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olher crops due to shade. The
plots in which ihc numba- of«<hcr
frees were very high arc also
planted with rubber. Since,
subsidy caonoi be availed by such
plots, they remain unregistered.
1jck of awareness of the beneGts
and ihtt formalities of rcgistraiion
also @Vx"ar tote areason fora
portion of the plots to remain
unregistered.
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Jatropha oil, a diesel substitute

A rKxi-cdiblc oil extracted frtxn a
d<sm plant Jatropha can be an
efficient and environmenially
clean substitute for diesel, says a
recxnt analysis by petroteum
engineers in Thailand.

Test with a four-stroke
watercDoled engine and an
aircoolol engine running on
Jatropha oil gave favourable
results, according to reports
presented at a seminar chi
"Substitutes fM diesel oil" in Pune.

Inspection of the oigine parts after
running them on Jatn”a oil for,
1,000 hours sh<wved them to be in
asatisfactory condition, less than
the accepted spccificatkm fixed by
the Thai Envirwimental Board.

Another major finding of the study
was U«i no sulphur dioxide was
emitted in the engines, compared
to 125 parts per millitm (PPM) of
the gas found in the exhaust of
engines rurming on diesel oil.

The findings assume import~ce
in theli~t of the expected
shortfall in diesel supply due to
the gulf war. Scieniists the world
over are striving to lap every
available renewable energy
sources including thesun. wind,
tides, waves and non-edible plant
oils.

Villagers in India use Jatropha oil
as a lubricant fc* buUock carts
axles and other agriculatural
implements. In rec”t times, this
neglected sources of non-edible oil
is receiving attention from
scientists and industrialists
bccause of itsvery h i oil content
(35 to 45 percent.)

Also known as wild cssKX-.

parsee castor or moghul castcx,
the plant grows well in soils
receiving mod«3te to heavy tains,
but needs temperate and

humid conditiwB for germ~tion.
It thrives well in a variety

ofsoil and increasing numbers of
fruits from the first year onwards
both in arid as well as rain fed
areas.

A single hect” of Jatrof®
plantation can [xoduce one quintal
of seeds in thesecond year which
increases to 75 quintals after 10
years in rainfed areas, and 125
quintals in irrigated areas. The
plantcan bear fruits that are as
large as petel nuts or gooseberries
for 25 years in regions with heavy
rainfall.

Itis naturally reistant to pests and
diseases and needs no pesticides
and itisectices, butonly urea as a
fertiliser.

Scientists recommend that
Jatronito plants should be used in
fort~ion programroes of arid
areas as they grow very fast and
very well on barren, rocky slopes.

The support price fu*seeds is Rs.
350/- per quintal today. One
hectare of land requires five
kilograms of seeds, but it is also
possible to {xepare plantlI” from
trees through vegetative
propagaioa.

Cash returns are to the tune of
Rs. 17,000/- to Rs. 31,00a'- per
hectare, depending on the quality
ofsoil and irrigation fadlitks
available.

As of today, the price of Jatrt "~
is more than that of diesel 0iC but
it could come down once
cultivation is undertaken on a
large scale, experts say.

However, it may be necessary to
design special engiiMs to use (his
oil. Talks are underway with some
German manufacturers but
collaborators arc insisting on an
assurance of regular supply of
Jatrof~a oil to make the engines
viable.

India impOTts Rs. 4000/- million
worth Jatropha oil every year for
industrial use.
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CONCEPT OF CLONE BLENDS-
MONOCULTURE Vs. MULTICLONE PIANTING

Y. ANNANfMA VARGHESE, V,C. MEBCVKUTTY, A.O”. PAWKKAR.

FJ.ceorge and m.

r,sethuraj.

RUBBER RESEARCH LNSTITUTE OF INDIA

In recent years developmcni and
wide spread cultivation of a few
improved varieties have, within a
short period, reduced the number
of commercial cultivars in the
case of m~y major crops. Hevea
brasiliensis. the para rubber tree,
is no exception to this.

Fig. 1 RRIl 105+

Monoculture of high yielding
varieties of any agricultural crop
»n a gcogritphical area ha"; the
potential danger of narrowing
down the genetic variability. The
practice of continuoas planting of
any single cultivar promotes
genetic changes in major pests
and pathogen, Pests and diseases
of minor nature are likely to
assume major significance. Such

- Qonc (fig, 1 10fig. H)

changes in disease and pest
epidemics make control operation
difficult and less effective. Biusr
expwience did occur in the past
and some of the ~ ific examples
include;

1) Irish famine of the 1940’s due
to damage to potato crop by
Phyiophshora it"esms,

2) Bengal famine of 1943
associated with brown spot
disease of rice,

3) Break down of rust resistance
in Kalyan Sona wheat in SE Asia
during 1973-74,

4) Coffee rust in Sri Lanka which
caused a shift to tea production.
5) the disastrous southern com
leaf blight epidemy of the USA in
the early 1970’s and

6) the rapid shift from the rice
brown plant hopper biot)!” 1 to
biotype 2 during 1974-'76 when
large areas in Fliilippines and
Indonesia were planted with a few
semi-dwarf rice varieties.

GENETIC ADVANCE

In Hevea. genetic improvement
has resulted in subsianiial increase
in productivity from around 250
Kg-ha-yr fQ* i|,e original material
to over 2500 Kg“\®>" for recent
clones. Though the early phases
of selection could achicve
substantial improvement in yield
over the original Wickham
material, a slow down of gcnetic
advance is evident in the recent
breeding phases. One of the
reasons that can be attributed to

Rf. 2 RRIM 600

this is a nanowing down of the
genetic variability in the breeding
pool exploited from time to lime.
The original genetic base of
Hevta in the East is very narrow,
limited to 20-22 seedlings colle-
cted from a minuscule of the
gene- tic range at .Amazwiian
river basin in Brazil. Budgiafung,
an e~blished commercial
practice of clonal propfadMi in
Hevta results in unifwrn pimta-
tions. This practice however, has
resulted in the non-conservadon
of natural genetic variability
available in seedling populations.
The cyclical generation wise asso-
rtative mating adopted in Hevea,
where, the best clones in one
gene-raiion are used as parents for
the next cycle of breeding, has
also restricted the number of high
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yielding clones, mosi of which
have originated fitxn a few
dominant parents. Thus, at
present, extensive areas are
culiivaied with a very few high
yielding clones which are more or
less closely related.

In Hevea. recent reports indicate
instances of less serious diseases
becoming more severe, The most
swious problem replied is severe
incidence of Corynospora leaf
disease observed from 1985

Fig. 3 PB 235

oiwards affecting clones RRIC
103, ICRS 21 and RRIM 725 in
Sri Unka. As aresult RRIC 103,
cffie of the most popular high
yielders planied extensively had to
be withdrawn from the planting
recommendation and extensive
areas under this clcxie were
replanted in Sri Lanka. A new
anihracnose caused by
Fusicoccum reported during 1987
in Malaysia, a minor disease of
Guignardia observed
intermittently in Malaysian estates
smce 1982 affecting clones like
PB 217, PB 235 and PB 260 and
incidence of target leaf spot in
Malaysia are some examples
which de.scrve attention. In tlie

case of the “erg«ice ofa
virulent strain of a particular
pathogen in a favourable
environmentai condition, the
disease will spread, and cause
smous damage, if monoculture is
adopted.

MAJOR CONTRIBUTION

In India, the high yielding clone
RRII 105 was released fw
commercial planting in 1980. Thi*,
clone, very popular in the
traditional rubber growing tract,
performs very well and has
recorded the highest commercial
yield in comparison with other
high )ielders. A good share of the
yield increase during the recent
years can be attributed to this
clone. An analysis of the use of
planting materials reveals that
RRII 105 has been increasingly
used since its relej”. especially
by the small holders, who account
for more than 80% of the area
undo- rubber. During recent years,
around 90% of the planted area is
under this clone. If this trend is-
continued, it can lead to serious
consequences resultant of
monoculture. Although there is no
alarming situation yet, the need
for preventing such a possible
danger assumes much significance.

Considering the gravity of the
situation, RRH has proposed a
strategy for encouraging
multiclone planting. With a view
to reducing the proportion of
RRII 105 in futuns planting
programmes the Rubber Board
now recommends a multiclone
planting of different selected
clones.

These clones, selected based on
available data from India and/ or
abroad, arc included in three
different categories depending on
the stage of evaluation. Materials
included under Caiugory | will

continue to be those approved for
large scale planting but should not
exceed 50% of the total area of
planting in any estate/holding.
According to 1991 recommen--
dation only RRII 105 is included
in category | for traditional area.
Category Il includes six clones,
which in combination of three or
more can be planted upto 50% of
the area. Category Il materials
are recommended fa planting
only upto 15% in aggregate of the
total area of any estate/holding.
The different materials arc
recommended as follows:

Steps have already been taken U)
popularise these clones with a
view to making the planting
materials available to planters.
Experiments have been initiated
for identification of suitable clonal
blends and for evaluation of the
perfcwmance of different clone
combinations in comp”son to
monoclone population of RRII
105. Based on the availability of
more data from lime lo time, both
from experiments and from

Fig. 4 PB 217



Category

non-traditional area)

n RRIM 600
GT 1
PB 28/59
PB2I7
PB 235
RRIM 703

Il 3)RRII 5.PCK1. PCK 2,

Materials recommended
KKII'1 0 5 -
(also RRII 600-& GT | for

Remarks

Should not exceed
50% of the total area.

Combination of three
or more clones for
planung upto 50% of
the area

PB 260. PB 280andPB3II
b)Tjir 1. PB 86.01 | , PR 107

RRIM 605.623.628.701.
PB 6/9. PB5/51,RRIU18.
203 and 208 and polyclonal

Planting not to
exceed 15% in
aggregate

seeds from approved source,

Fig.6 PCK 1

renewed bark thickness above

c) Other old or new promising
clones specially approved by the
Chairman. Rubber Board.

average.

This clone has fair degree of

commercial trials ihe
rccommendaiions will have to be
modiried/updated

Diversiiy within the crop will
counter balance the epidemic
prone situation associated with

Fig. 5 RRtM 703

continuous monoculture. This will
also provide potential for further
genetic improvement There is no
doubt that clone blends of diverse
genetic material will offer better

tolerance to abnormal leaf fall
disease under normal prophylactic
measures; susceptible to pink;
fairly tolerant to yield depression
during drought; S/2 d/3 system of
tapping is preferable as

ibil to brown bast is

protection to the
industry from possible disasters in
future.

SHORT NOTES ON
CLONES

1. RRII 105 (Parentage :
Tjir 1 XGI 1)
A promising clof» developed by
the Rubber Research Institute of
India. Mean yield in large scale
trial over first five and ten years
1S 65.57 and 66.71
respectively. Commercial yield
over five and ten ycare is 1450
and 1555 Trunk lall and
straight; branching good; canopy
den.se: crown resiricted lo the top:
foliage dark green with glossy
leaves. Vigour before and after
tapping average; virgin and

reponed from many holdings.
Latex colour white and djr.c. high.

2. RRIM 600 (Tjir 1 XPB 86)

A popular high yielding clone
developed by the Rubber
Research Insdtutt of Malaysia.
Average commercial yield ovct
first five, len and foun”n years
in India is 1129, 1327 and 1387
Jeg-ha-yr. Experiment” yield in
large scale trial over first five, ten
and 15 years is 48.0, 52.3 and

52.6 g-*ree-tap respectively.

Experimental yield in large scale
trial in Malaysia over first five,
ten and fifteen years is 1540.
1990 and 2199 kg+'-yi- Summer
yield is high. Young plants show
spindly growth and late
branching. Trunk is tall and
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Straight, canopy broom shaj*d
and narrow with moderaie heavy
branches, foliage sparse and small
yellowish green leaves. Though
girth at opening is low, girth
iftcrement on tapping is high
Similarly virgin bark thiclcness is
low and thickness of renewed
bark over five years is high.

The clone is highly susceptible to
Phytophthora leaf fall; incidence
of pink medium; Oidium mild;
incidence of wind damage and
brown bast m»ld. Latex colour
white and d.r.c. medium, latex
unsuitable for concentraiion.

3. GT | (Primary Clone)

A high yielding clone developed
in Indonesia by way of mother
tree or ortet selection
Commercial yield in India over
the first five, ten and 13 years is
1019,1329 and 1400 kg ««yf-
Experimental yield in large scale
tri® in Malaysia over five, ten
and 15 years is 1300, 1727 and
1723 kg"®-yr respcchvely.
Summer yield is very high,

Trunk upright and slightly kinkctl
branching habit variable; canopy

RUBBER SOARD BULLgTiH>VOL

narrow, c~n and globular; dense,
dark green leaves. Girth at
opening and girih increment on
lapping medium; virgin bark
thickness medium and thickness
of renewed bark over five years is
low.

This clone shows good tolerance
of pink disease, and brown bast.
Incidecnce of Phytophthora mild to
medium; wind damage low and
Oidium medium to severe.

Wi ithstands higher intensities of
tapping, latex colour white, d.r.c
medium

4. PB 28/59 (Primary clone)

A high yielding Prang Basar
clone. Commercial yield in India
over first five, ten and 13 years is
1227, 1451 and 1423 kg-ha-yr
respectively. In Malaysia, la”e
scale trial yield o\tt first five, ten
and 12 years is 1780, 1986 and
2023 kg-ha-yr respectively
Summer yield medium

Trunk is fluted and crooked,
sometimes showing a leaning
tendancy, low branching,
moderate to heavy branches. Girth
at opening medium and girth
increment on tapping low;
thickness of virgin bark low and
that of five years renewed bark
high. The incidence of
Phytophthora, Oidium pink and
brown bast high; wind damage
the«iium.

5. PB 217 (PB 5/51 X PB fi/9)

A Prang Basar hybrid clone,
showing rising yield urend,
Commercial yield in India over
first five and ten years is 1001
and 1257 kg-ha-yr respectively.
Experimental yield in large scale
trial over first five, ten and fifteen
yea;” is 38.0, 56.8 and 62.4
g-U-ee-tap respectively. Estimated
yield in large scale trial in
Malaysia over five, ten and fifteen

years is 1220, 1675 and 1778
kg-ha-yr respecuvely. Sommer
yield is very high.

Trunk is tall and straight. Canopy
high with dense foliage and
usually light branches. Medium
girth at opening with high girth
increment on tapping. Thickness
of virgin bark low and that of
renewed baric over five yeaj's
medium.

Incidence of Phytophihora leaf
fall is mild in India, but it is
reponed to be very severe in
Malaysia. Oidium and pink
severe; wind damage very low
and brown bast mild. Latex colour
light yellow and d~.c medium

Rg. 8 RRn 5

6. PB 235 (PB 5/51 X PB S.78)
A high yielding hybrid clone
develop” by Prang Basar
Institute in Malaysia. Average
commercial yield for first five and
ten years in India is 1095 and
1232 kg-ha-yr respectively. In
Malaysia, experimental yield in
large scale trial over first five, ten
and fifteen years is reported to be
1964. 2273 and 2485 kg-ha-yr
respectively. Summer yield
mAium.
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Vigorous clone, irunk very ial|
and straight wiih long, light
brandies. Spreading canopy and
dense foliage, Ginh at opening
very high, Ginh increment on
lapping medium; thickness of
virgin bark medium and that of
renewed bark over five years low

Incidence of Phytophihora and
pink medium; Oidium severe:
wild damage high. This clone is
susceptible to brown bast. Latex
colour is pale yellow and d.r.c.
very high.

7. RRIM 703 ( RRIM 600 X
RRIM 500)

A high yielding hybrid ckjne
developed by the Rubber
Research Institute of Malaysia. In
India, block trial yield in one
location over first five years of
tapping Is 1424 kg and yield
in large scale trial over five years
is 45 g-tree-tap. In Malaysia, large
scale trial yield over first five, ten
and thirteen yean; of tapping is
1828, 1847 and 1736 kg-"*-yr
respectively. Summer yield low.

Truttk is upright and ,?lighdy
kinked, canopy open and narrow,
branches few and heavy. Ginh ai
opening medium while ginh
increment on tapping is low.
Thickne-ss of virgin bark high and
thai of renewed baric over five
years medium.

This clone has recorded severe
incidence of Phyiophihora in
India but medium in Malaysia ;
Pink severe, Oidium mild;
incidence of wind damage and
brown bast high. Latex light
yellow in colour wiih medium
d.r.c.

8. RRII 5 (Primary' clone)

A primary clone developed in
India. Experimental yield in one
large scale trial in India over first

nve, ten *  sixlctn ytais is 56.2,
/U3 and 76.4 g-OM-iap

respectively. Summer yidd high.

Tnink is straight and terete-
heavy oval canopy; low branching
with several branches arising at
acute angl«; foliage den.sc. Ginh
at opening very high wiih
medium ginh incrcmeru on
tapping. Thickness of virgin baric
and that of five year renewed
bark high.

Incidence of Phyiophihora and
Oidium medium to severe; pink
mQd, wind damage low and
brown best severe. Latex coloor
pale yellow and dxc. high,

9. PCK ! (Tjir 1x PR 107)

This cloie is only in the eaiiy
years of tapping. Promising yield
trend. Trunk is tall and straight;
branches spreading with light side
brarKbes and dense foliage. Girth

Fig. 9 PB 260

at opening high; medium g »
increment on upping. Thickness
of vti*m bark high and that of
five year renewed hark medium.

Incidence of Phytophihora and
pink medium; Oidim scveni

wind damage low and brown bast
medium. Colour of late* pale
yellow and d.r.c. high.

10.PCK2rrjirlxPR 107)

This clone also is only in the
early years of tapping; promising
liold irend.

Car 'py sfrcading and 'V shaped
V£ i dense foliage, many light

| iw branches. Ginh at
opening, and girth increment on
upping medium; thickness of
virgin bark and that of five year
renewed bark medium.

Irrcidence of Phytophihora pisk
and Oidivm medium; wind
damage very low and brown bast
medium. Latex cctour is pale
yellow, high Dr. C.

11 PB ?<"<PB5/51xPB49)

A vigorCMi;, and high yielding
hybrid ckme develop” by the
Prang Basar Instiuiie. In India,
this clone is only in the early
years of tapping; promising yield
trend. In M"aysia, yield in large
scale trial over first five, ten and
twelve yess of tapping is 1 ~,
2168 and kg-ha-yr. Summer yield
high.

Trunk is slightly kinked and
fluted, dense oaitqpy, foliage
thick; balanced branching wiih
light spreading brmrhes. Girth u
opening high and girth increment
on tapping medium. Thickness of
virgin bark and thatof five year
renewed berk low.

Incidence of Phyiophihora
medium; pink mild; Oidium mild-
mediurf); wind damage medium:
brown bast severe. Latex light
yellow in colour with high dJ.c.

12.PB 280 (Primary clone)

A Prang Ba”ar primary clone. In
India, this clone is only being
evhuated. In Malaysia, yield in



Fig. 10 PB 280

large scale trial over first five, ten
and 13 years is 1740, 2003 and
2006 kg-ha-yr rcspecuvely.
Summer yield high. Ginh at
opening and girth increment on
tapping medium; thickness of
virgin and renewed (five years
renewal) bark very high

Incidence of Phyiophthora and
pink medium; Oidium severe;
wind damage severe and brown
bast mild. Latex light yellow in
colour, d.r.c. very high

13.PB 311 (RRIM 600 X PB 235)

An advanced gwieration hybrid
clone Ixed by prang Basar
Institute. This clone is only in the
early years of tapping in India
Promising yield tread. In Malaysia
yield in large scale uial over first
three years is 1580 kg"®">™
Summer yield high.

The trunk is sometimes leaning
Canopy heavy and foliage dense
Ginh ai opening medium and
ginh increment on tiipping high;
thickncss of virgin bark low and
that of five years rcneweil bark
medium. According to report from
M:jlays»a. wind damage very high;

incidence of pink and Oidiwn
medium; brown bast mild: latex
colour light yellow.

14.Tjir 1 (Primary clone)

A primary clone developed in
Indonesia, heavy crown liable to
wind damage. Average
commercial yield in India over 15
years is 97¢g Highly
susceptible to Phyiophthora
Oidium and pink diseases; latex
yellow.

15. PB 86 (Primary clone)

A Malaysian primary clone
Commercial yield in India over
15 years is 1127 kg-"s-yr
Resistant to wind damage,
suitable for exposed areas: prolific
seeder; highly susceptible to
Phytophihora leaf fall and shoot
rot. Good performance in
kanyakumari district.

16.GI 1 (Primary clone)

A Malaysian primary clone;
vigour below average, canopy
healthy with characteristic glossy
leaves. Average commercial yield
over 15 years is 1145 kg-"*-)";
resistant to wind damage; good
performance in areas of high
water table; su«:eptible to brown
bast.

17.PR 107 (Primary clone)

An Indonesian primary clone;
sturdy, vigour average, good girth
increment on lapping. Though a
slow starter, shows rising yield
trend. Average commercial yield
over 15 years is 1043 kg-"“-yf;
withstands higher intensities of
tapping; resistant to wind damage,
susceptible to Phytophihora

18. RRIM 605 (PB «6 x Pil B 84)

Growth average. Average
commercial yield over 15 years is
1226 Kg-h»-yr.

19.RRIM 623 (PB 49xPil B 84)

A vigorous clone with rising yield
trend. Average commercial yield
over 15 years is 1178 kg -ha-yr.
Susceptible to wind damage,
abnormal leaf fall and pink
djrases

20.RRIM 628 (Tjir IXRRIM 527)

Vigotir medium befca” taking
and low after tapping. Average
commercial yield over 10 years is
1096 kg-*»»-yf- Summer yield
poor, incidence of Phytophihora
leaf fall and wind damage poor,
brown bast severe.

Fig. PB 311
21.RRIM 701 C44/553xRRIM 501)

Vigour high in the early
yeari.girih increment on tapping
medium, Average commercial
yield ovtT 10 years is 1139

kg h«-yr. Susceptibe to pii\k .
powdery mildew and wmd
damage

22 PB 6/9 (PB 24xPB 28)

Trunk some what crex'iked. vanopy
light. The average commercial
yield over 15 yeas is 1151 kg *f

y-
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23.PB 5/51 CPB 56xPB 24)

Siem straighi and uprighi,
balanced canopy; virgin
bark thickncss medium and
renewed bartc thickness low.
Commercial yield over

10 years is 1314 kg'ha jr
Summer yield good
Incidence of Phyiophihora
leaf fall medium; pink. Oidium
and brown bast high;
resistance to wind damage

24.RR1I 118 (Mil 3/2,Hir 28)

A very vigorous clone, mnl( mil
and stoui, canopy dense, crown
balanced. Mean commercial yield
over six years is 1117 kg>»yT-
Incidence of diseases and brown
bast average.

25 RRII 203 (PB 86x Mil 3/2)

A very vigorous clone, trunk
straight and tall, rather robust,
balanced crown. Thickness of

rT -

Average commercial yield over
five years is 1142 kg-W - Uiex
coagulum show black discolou-
ration. which .however, docs not
affect the quality of rubber.
Average tolerance u> diseases.

26.RRII 208 (Mil 3/2 x AVROS
255)

Average commercial yield over

six years is 122 kg-be-yr. Highly

susceptible to shoot rot; medium

tolerance to other diseases.

high.
virgin and renewed bark medium.

Rubber Seed Oil

Studies undertaken in the RRI! show that an average of 150 Kgs of useful seeds are available from Ihi of
3.00,000 ha. of mature area and an estimated production of 45000 tonnes
of mbbc, seeds per annum. Ab«t 10% of the production is used for raising stock E s rir, tl« Z tazZ S
condjuons, the oil recovery is around 12 to 16% of the total weight of the seed. Normally,
about 4 000 tonnes of rubber” oil is processed per annum. During 1990 - 91 the rubber seeds are being
procured at the rate of around Re. 1/- per Kg. The production of rubber seed oil is concentrated in Virxjdhunaear
due to favourable weather conditions and unutilised capacity in the oil mills s*ux. The present market price of
rubber seed oil ISRs. 15/-per Kg.
Usually the rotary(Chakku) machine is used for extfaction. The extraction process involves the installation of a
pair of rotary machines. The oil recovery under commercial conditions is around 35% of the weiEhi of the
kemal.
Rubber seed is mainly used for manufacturing imferior quality washing soaps. A small quantity is also used in
the paint, varnish and leather industries. li is widely suNpected that rubber seed oil is being used for adultering
coconut oil as reporated by smt. Surekha Sule in the "Economic Times’ (30-9-1983)-; ‘Informed sources feel
that there is a strong possibility of rubbet seed oil being used for adulteration purposes. The Government should
lay down the specifications of the oil for use in various industries as is done for vanaspati mdustries".
Rubber seed oil is a non-edlbie oil. The presence of “hydrocyanic acid® and other elanents makes it harmful to
health. U is possible to find out whether coconut wl is adultered through simple lab tests . But the prcscnce of
rubber s«id oil cannot be identified casilly. It requires more reference and lab tests to investigate and find out a
metho<lology lor the same. Rubber seed wl is easily mixable with other oils , Hence it is fell that the dealers of
coconut oil are the mam adelierators.

Properties of rubber seed oil
Rubber seed oil is light yellow in colour and free from deposits on standing. It is a semi-drying oil with the
following chemiciil properties.

Acid Value 4-40 Eallrrnynaic-d Ii;)mpcquoh {%)
Saponification Value 190 — 195 almitic ac N
i 132- 141 Stearic acid 12
lodine value
12-32 Arachidic acid 1
Hydroxyl value \
Unsaponification (%) 0.5-10 Oleic acid 17
' i “ 1,466- 1.469 Linoletic acid 35
Refractive index 40“C 0.924 — 0.930 Linoicnic acid o
Sp gravity 15/ 15°XT 28-32

Tiira (pC)
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MAJOR LEAF DISEASES OF RUBBER AND
THEIR MANAGEMENT

A dense and healthy foliage is a
reflection of good agTwiomic and
managemeni practice and with it
comes expectation of good yields.
Thus, rubber planters, be Aey
~allholders or estate manag«”.
are understandably ~prehensive if
their trees bear poor canopies.
Poor canopies are the result of
several causes, leaf diseases being
one of them.

In MMaysia, rubber plants suffer
firom several leaf diseases. In the
nurseries, birds eye spot, caused
by Bipolaris heveae, and
CoUetotrichum leaf spot, caused
by C. gloeosporioides are the two
most common leaf diseases. On
mamre rubber, secondary leaf fall
(SLF). caused by Oidium heveae
arid C. gloeosporioides. are the
mpsi imponant leaf diseases,
followed by abnormal leaf fall
(PLF), caused by Phyiophthora
boiryosa, in certain y~rs during
the monsoon months in the
ngnhem states of Peninsular
Malaysia. Lately, Corynespora
cassiicola has gained stxne promi-
nence, especially in JohOr Darul
Takzim. The severity of these
diseases as well as changes in
their distribution, are being
monitored through leaf-disease
surveys which are carried out at
least once in twd years.

The economic impact of leaf
diseases depends on the growth
stage of the plants. Severe leaf
diseases, which leave the tre”™
tare of leaves, retard growth of
young plants, tlI'is prolonging the

immaturity period. On yielding
plants, severe and repeated attacks
of leaf diseases reduce yield. This
c” be clearly seen in discase-
ccMiiTol trials where incre”es in
yields wore obtained following
disease treatments. The magnitude
of yield inaease depends on the
type of leaf diseases, their seve-
as well as the effectiveness
and duration of disease control.
Yield increase is usually small
hovering around 10% in the case
of SLF and PLF. Higher increases
are expectal following extended
disease-controi programmes, as
expoimental evidence indicates
that better canopy can be
achieved following several years
of treatment As an example, after
three years of artificial defoliation
to control SLF. ayield increase
exceeding 30% was achieved. Of

Fig. 1. Rubber leaves severely
infected wiih Oidium heveae.

course, greater losses and belter
yield improvements following

chemical treatments have been
repotted in other countries where
le~ diseases are more severe than
here.

Coryne”ra leaf fall had been
devastating in Sri Lankji and its
potential destructiveness has be«n
demonstrated in Malaysia too
where tlie highly susceptible
clone, RRIC 103, failed to reach
maturity. Of laie, ttere are reports
that Corynespora is the cause of
poor tree canopy in several
plantations in Johor.

DISEASE SYMPTOMS

OIDIUM LEAF DISEASE
Hevea leaflets are susceptible to
infection from budburst till they
are past the limp-green stage.
Fully hardened leaves are

Hg. 2. Rubber leanels defoliated
by Oidium heveae.

however resistant to infection.
Disease symptoms vary with the



age of ihe affccied leaflets. A
distinctive diagnostic feature is
the presence of few white
powdery colonies of the fungus
on the infected leaf surfaces. On
very susceptible clones, the entire
leaf surfaces may be covered with
these lesions and the young flu-
shes appear yellowish (Figure 1).
Severely ~ected young leaflets
shrivel, turn black to varying
extent and drop. Older infected
leaves also undergo premature
defoliation. The scene depicted in
Figure 2 is very common in
susceptible fields during a sev«e
Oidium SLF seaswi. Affected
leaflets that escape defoliation are
likely to be those with hardened
cuticles. They remain on the trees,
bearing heavily sporing colonies
which eventually dry up,
producing translucent yellow
patches which later turn brown
when the leaf tissues die.

COLLETOTRICHUM SLF

C. gloeosporioides infects only
immature leaves. It also infects
inflorcscenses, young fruit pods
and shoots which may lead to

- («1<»

R®.4. Uavti d*liaud by Phytophthara la*/dU .

shoot dieback. On the very young
leaflets; similar to Oidium
infection, the infected leaflets
pucker, shrivel, tumn black and
finally fall (Figure 3). On close
observation, slimy ofange masses

of spores could be seen. Infected
older immature leaflets may be
partially damaged, wherry the
leaf tips and margins may tumn
black and abscise. On intact
leaves, numerous lesicms occur
which are brownish in colour
suiTounded by yellowish halo
regions. As the leaves mature, the
typical symptom is the raised
lesiwjs with holes in the centre
which can be easily felt with die

PHYTOPHORA
ABNORMAL LEAF FALL
The first evidence of an attadc by
PLF is the presence of a carpet of
green mamre leaves on the
ground (Figure 4). These leaves
are shed with the leaflets still
attached to the leaf petioles (k
stalks. The leaf stalks detach
cleanly from the branches. The
leaf blades are usually green and
healthy-looking; however, one or

aT
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more dark brown or blackish
lesions nnay be seen on the leaf
stalks. Nonnally drops of coagu-
lated latex can be seen at the
centre of these lesiwis (Figure 5).

Infection of shoots, which is
common on young plants during
the mon”n seasons in
Kiytophthora-endemic areas, lead
to shoot dieback.

Fig. S. Drops ofeoagulaud lalex in lesions caused by Phytophshara

Phyiopihora may also infect
young pods hindering their further
development. Tlie infected pods

Fig. 6. Rubber pods i/tfa:ted by
Phytopkthora.

remain hanging on the trees and,
under wet conditions, spores are
Jroduced from the pods which are
aier spread to the leaves.

CORYNESPORA LEAF
FALL

Corynespora infects leaves of all
ages. However, leaves at the
limp-green stage are most
susceptible. The symptoms that
develop differ between clones and
locality. Circular lesions which
may be small or large are
commcm in Thaliland and Brazil.
In Malaysia, the ’railway track' or
“fish bone* symptom is most
common. Nonnally, infection
occurs along the veins, either the
main veins or the small veinlets.
Initially, small circular brownish
lesions develop. These lesicms
may remain small or large
forming irregular lesions and the
tissues in the centre of the lesions
die, giving a papery ~pearance.
The surrounding tissues
subsequently turn brown reddish,
thus developing a ripped
appearance. The veins and
veinlas in the vicinity of the

lesions are discoloured and these
daric veins give rise to the ‘fish
bone’ appearance.

Infected leaflets abscise prema-
turely and defoliation may occur
throughout the year (Figure 7).
Repeated and continuous defolia-
tion may lead to shoot dieback,
eventually causing branches to fall
off. A single or numerous lesions
can occur on a leaflet However,

Fig. 7. Defoliation of rubber plants
caused by Corynespora cassiicola.

one lesion on liu main vein
especially at the leaf base is
enough to cause leaf fall.

BIRDS EYE SPOT

This disease basically affects
young plants especially in badly
managed intertile ground
nurseries. Normally the disease is
not severe on budded plants.
Similar to CoUeiotrichum
infection, severely infectcd young
leaflets shrivel, turn black and
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drop. The typical ‘birds eye’
sympiom develops on the iniaci
green leaves being formed when
the tissues in the centre of ihe
lesions die. turn whitish and are
bordered with brownish margins
(Figure 8). Severely affected

Leaves ir"ecied by birds eye
spot.

Fig. 8

plants arc usually stumcd with
swollen growing shoots pving the
‘cigar-top’ appearance.

FACTORS AFFECTING
DISEASE DEVELOPMENT

Three major factore that influence
or determine the severity of any
disease are the susceptibility of
the clones, the environmental of
the pathogens. Changes in any of
Ihene factors will influence
conditions ~d the virulencc
disea” scveriiy. The suscg>tibility
of rubber clones to leaf diseases
has been documented in the
RRIM Planting Rccotnmendaiions
published in liie earlier issue of
Planters Bulletin. Weather factors
such as humidity, rainfall and to a
lesser extent, temperature
determine disease severity.
Oidium leaf disease favours
cooler misty conditions with light
showers. PLF also prefers cooler
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lem ~iures; however, prolonged
rainfall is necessary. CoUcto-
inchum SLF is nonnaUy serious
under prolonged heavier rainfelL
Moisture IS necessary for the
fungal spores to germinate and
imliate infecQon. A suscepiible
clone may e<ape infeaion by
iraf diseases if the annual
lefolialion coincides with dry
period. Nomally, SLF is also less
severe if the refolialion period is
short and abrupt, fa staggered
refolialion allows repeated
infection.

disease management

It has been a general belief that
application of fungicide is the
only method of controlling
diseases. Few realise that diseases
shcRild be managed and various
alternative sir*egies are available.
Application of fungicide is only a
shon-ierm remedy, Fkwevo-, an
integrated appna”ih combining the
biological, cultural and chemical
control methods is most
beneficial. These strategies should
be adopted to control rubber leaf
diseases.

PLANTING OF DISEASE-
RESISTANT CLONES

The envircffnax planting
recommfaidation has been long
advocated. By and large, this
strategy of planting only
disease-resistant clones in
environs conducive to disease has
helped in reducing the imjMCt of
leaf diseases. Tlie strategy fails
only during yeare when there are
drastic changes in weather
patterns.

DISEASE AVOIDANCE

SLF can be avoided if the tress
aie made to rcfoliate during the
drier periods which are
non-conducive to disease

development. Tress, artindally
defoliated about one month before
the onset of laiural wintering,
rcfoliate shortly afto- and these
pwiods often remain dry. When
the weuer periods arrive later, a
large portion of the tree canopy is
already green, passing the
susceptible stage and thus
escaping severe disease infection.
Several chemical defoliants mixed
with water (normally * u t 10%
concentration) are aerially sprayed
at the rate (rf 35 litres/ha.
Helicopters are suitable fw
spraying in terms of effectiveness
and easy access to the areas to be
sprayed. Ground mistblowers can
also be used for small areas of
immature rubber.

Oidium SLF can »  be avoWed
through increased nitrogen
manuring which should be igT)lied
judiciously at the lime of
wintering. The extra nitrogen,
nomially double the nonnal rate,
boosts the speed of refolialion and
increases the density of the
canc”y. The mechanism of
disease escape is similar to
artifKial defoliation, though this
strategy is only suitable for clones
which are wind-resistant, since the
extra nitrogen increases the
density of the canc®y.

CHEMICAL CONTROL

Chemical treatment is the most
appropriate method of controlling
diseases of high-value crc”
where the fmancial profits can be
immediately calculated. For other
crops including rubber, where the
quality of the harvest is not
affected and the financial gain
may not be instantaneously felt,
chemical control is normally
scrutinised. The effeci of Hevea
leaf dise™es on yield is
cumulative, as trees suffering
lingering leaf diseases are less



vigorous and often wiih low
caiKjpy density. Such areas benefit
most from chemical trcaimeni.
Table | shows the various
treatments recommetRJed lo
control Hevea leaf diseases.

Tractw-mounied dusters are
suiiablc for large areas of tall
trees. For shorter immature
plantings, nurseries or areas not
accessible lo tractors, back-pack
power = ‘ors may be employed.

TABLE 1.

FUNGICIDE TREATMENT FOR CONTROLLING
HEAVEA LEAF DISEASES

Diesea” Fingucide

Oidium Sulphur
Calixin 75 EC
MSMA

CoUectotrichum DacOTil
{in nurseries

immature Antracol
planting).
Folex
MSMA
Phyiophthora Copper
leaf fall Oxychloride
Copper
Oxychloride
Binis eye spot  Antra:ol or
Diihane M 45

Fungicide conirol of Oidium SLF.
A cheap but effective method of
proicciing the young leaves
against Oidium attack is to dust
them with sulphur (Figure 9).
Dusting at the rate of 9 kg/ha
should commencc as soon as the
leaves begin to unfold. Thus,
about four to six rounds of
dusting, spaced at five to seven
days intervals, axe required
throughout the rcfoiiation period.

Rate Method and rate

of application

9 kg/ha Disiing at 5-7 days
in~rval until
leaves mature

0.5 kg'Tia a., Fogging at wedkly
iniBTval imtil leave
maiure
Aerial spraying at
35 litres/ha a month

2 kg/ha before wintering

0.2% Mistblowing at
weekly intervals

0.2% until leaves mature

10% a-L Aerial spra>-ing at
35 lifresAa a month

2 kg/ha befofp. wintering

20% in oil Aenal spraying at
35 liircstha before
onset of monsoon

i.2 kg/ha a.i. Mistblowing before
onset of mon«x>«

0.2% Weekly spraying

with knapsack
sprayer until leaves
maiure

As sulphur is not systcmic. it has
to be constantly present on the
leaves to give protectiorj If rains
fall after dusting, it is
recommended that dusting be
repeated.

Mechanised fogging of
tridemorph-in-oil (0.5 kg/ha/
round) also gives good control of
the disMse (Figure 10). Three to

Hg. 9. Sulphur dusting to control
Oidium secondary Uc"fall

four rounds of fogging applied at
intervals of seven to ten days are
recommended for the duration of
rcfoiiation. TTic initial cost of
fogging IS high because the
machine, fungicide and oil used
as the carrier is expensive.
Hovicver. its advantage is that the
oil formulation ensures belter
letention of the fungicide on ihe
leaves. Moreover, the technique
iLselt enables larger areas to be
treated in a much shorter lime
than sulphur dusting. It is a
control methf-KI ADTth considering
in view of the increasing shortage
of labour i.; .some rubhcr-giowing
areas ot the couniry,

iUitabk* foggcrs would be
machines such as the Tila Tart
and Lcco 120B and 120D, which
c” be mounted on trailers or
direcdy onto tractors for easier
maneuverability. Tractor paths 3
m wide need to be constructed
every four to five rows to enable



Fig. 10. Fogging offungiddts to control Oidiitn secondary leaffall

use of these equipment on hUly
terrains,

Chemical conirol of CoWttotri-
chum. There are numerous
fungicides such as Dactmil,
Antiacol, Tilt and Topas
which are efTeclive against
Colletotrichum leaf fall

of rubber. However, the main
hindrance to their usage

is the lack of suitable sprayers
which are powerful enough

to deliver these chemicals

to the top of the canopy.

The problems is more

acute for rubber planted on
hilly terrain.

Fogging of chemicals has been
tried as a method to control
CoUeiofrichum SLF, however the
success was not to the extent
achieved for Oidium. Duritig
fogging most of the chemical are

Aniclc OTdil

depCBitcd on the upper leaf
surfaces but minimum depiction
OCCURon the lower surfaces
where most of Colletotrichum
infection occurs. In addition,
better succ»ss is achieved with
fungicides soluble in the oil
carriers. Fogging of DifcJatan
(600 g/ha a.i./round). Tilt (125
g/ha a.i) and Topas (75 g/ha a.i..)
has some effect in reducing
Colletotrichum SLF on mature
plants. In the nurseries or
immature plantings, Daconil or
Antracol at 0.2% can be sprayed
using knapsack or motorised
back-pack mistblowers. Repeated
spraying at five to seven days
intervals is necessary, and
spraying should be lerminated

when the leaves are already green.

Namally. for trees refoliating
after annual wintering, four to six
rounds arc recommended

Souree: RRIM Planlets’ BuU etii.

Chemical conirol ~ PLF
Successful control of PLF is
highly dependent on the ccwrect
timing of fungicide applications.
It must be applied before the
onset of the monsoon lo prevent
the production and distribution of
the infective zoospores. Copper
oxj*hloride-in-oil (1.2 kg a.i.™)
can be sprayed about one month
before the onset of the infection
period. Aehal applicatic»i of this
fungicide is mwe effective.

CONCLUSION

Yield loss can be minimised if
severe leaf diseases are
controlled- However, this proc«s
will incur some cost.
Nevertheless, under proper
dise”-management practices
these expenditure will be
wothwhile in letms of benefits
obtained through increased yield,
reduced weeding costs and

even better baric renewal. It is
acknowledged that at present the
draw- back to control leaf
diseases of mature rubber is the
lack of suitable “y ing
machines. However, of late,
sevfeial new imported

sprayers are being tested which
could overcome this urgent
need. Research on the control of
Corynespora which may

b«»me a major im>blem is
being intensified. Chemical
control in this case may not be
the solution because of the
ability of the fungus to infect
leaves of all ages, which will
require continuous application
of fungicides. #

Radziah. N i and Ismail Hashira
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MODERN RUBBER SHEET DRIER
A NOVEL EXPERIMENT

aravindan, asst director cwjbjitnv)
RirBHKR BOARD, KOI'TAYAM -« 686 O

W hai is this modem rubber sheet
drier? How dos it function. What
is its advantage?

The modem sheet driers are
developed to produce high quality
rubber sheets with minimum
expenditure on firewood and
lalx)ur. It has been designed in
such a way that anybody could
operate it. The c”)erator is not
expo” to “oke and the flue
gases. On a ccwnparison with the
conventionai smoke houses its
dual advantages are the minimum
labour coupled with low expuise
and the simple method of
changing the sheets from the
reapers. The savings on fuel and
labour and the higher sales
realization due to the quality
improvement of sheets for about 2
10 3 years is sufficknt to recover
the entire e}gq>enses cm purchase of
a drier.

All modem driers arc made of
aeel. The interior of the rubber
sheet drier which resembles an
almirah is divided into different
rows. The sheet holders made of
wood can be pushed into each
row of compartments and they
serve as hangers for the sheets.
There is a steel step to remove
the sheet holders from the top
rows. Exchanging of sheets is
greatly facilitated by the use of
sheet transfer rack. There is also a

scrap rubber drying tray to dry
the scrap. The steel step, sheet
transfer rack and the scr” rubber
try are supplied as partof ~
smoke house. Since the drier has
a well built roof., it functions
easily under any weather
conditions. A double walled
furnace with an air regulator on
the fumace door controls the
temperature inside the drier. To
reduce the possibility of fire

hazard when the fumace door is

carelessly kept (*)ened there is an
exclusive safety device which cuts
off flames from entering the drier,

TEMPERATURE WELL
DISTRIBUTED

The hot gas which emanates from
the fuma:e traverses diagonally
from erne comer to the other in
each row thereby tfansferring



enough heat to ihe sheets for
drying. Every daydried shc«s arc
removed from the lowest rack
aliowing systematic shifting of
sheets from the top to bottom.
During this process, vacant rows
at the top arc filled with wet
sheets. Firewoods of rubber, small
wooden pieces, coconut husk and
about 8 to 10 coconut shells etc
are the fuels normally used, THck
compact driers can be easily
accommodated cither in the open
courtyard or even on terrace, it
can even be put on the floor
specially made for it in the rubber
plantation. Sufficient precaution is
essential to avad waita- logged
areas. Usually sheets are
saiisCactarily dried in three or four
days.

The modem driers are the results
of five years’ continuous reseiffch
by its manufactures m/s. Low
Heat Driers (p) Ltd., Kizh"dcam-
bai”> Emakulam, Kerala. Rubber

(Continuedfrom Page No. 2)

host gradually dies out During
April-May the parasitic vines
flowers profusely, The seeds
germinate and help in the spread
of the plant.

The rubber ute infestation was
noikcd mosUy cm the green stem
and petioles on the lower branch
on the border of rubber estate.
The vine coiled round gr«n stem,
petioles and the small stalks of
the, three Icailcts. The vines
adhere firmly on the host tissue
sending haustoria or sucking roots
into iL The affected leaves do not
fall, but remain on the plant
providing nourishmeni to the
parasite for long.

Bcaiti has completed its
evaluaion and approved the
marketing on a commercial scale.
The Board has also sanctioned
subsidy at the rate of Rs, 3,000/~
each for the two models viz.,
RRSD160 and RRSD 240.

NEW MODELS

If any manufacturing defect is
dctccujd. it wiU be rectified free
of cosL The manufacturers have a
very effecUvc network of after
sales service. Fonnalities have
been completed for the approval
of two new models viz.,, RRSD
96 and RRSD 320. The new
model RRSD 96 developed
recenOy by them will be of much
help to the small rubber growers.

Though new to the rubber
plailation sector, this novel
experiment will pave the way to
large scale production of good
quality sheets. TT\e modem drier
can well be defined as ‘mobile’ as

CONTROL MEASURES
TO BE ADOPTED

1, Against Dodder on Puoaria

Tlie colonies of the parasitic
plant are to be traced as early as
possible, anyway before
commencement of flowering.
The growth along with

Pueraria from top to ground
level has to be cut including
healihey Pueraria upto 0.75 m
width alround, the whole

has to be heaped in the

centre and burnt after
sprinkling a little kert*nc. Bits
of Parasitic vines may not be
allowed to fall in other parts, so
as to chcek spread to healthey

areas.

it has the added advantage of
shifting it to anywhere in the
plantation. Only very litUe space
is required for its acoHnmodaiitKi.

Through we speak very high of
fuel saving now-a-days, it is a
fact that a {Boject like this which
developed a fuel saving uschnique
is denied of any fuiancial
assistance by any nationalised
bank. Imposing tax on a fuel
effKicnt smoke house does wm
augur well. Conventional smoke
houses are exempted from taxes
and ~ the same time these
modem driers which arc designed
and developed for the same
purpose are subjected to taxaiimi.

The manufacturers have sofar
marketed more than 50 driers.
They claim that all their
customers are highly satisfied
with the tumnjut. It is even
claimed that not a single smdce
house is kept idle due to
malfunctioning or manufacturing
defecL .

2. Aganist Dodder on ruM»r

The lower branches of trees on
the bOTder of estates with other
hosts of Dodder like Mallotes sp.
(in Malayalam - Vaua) sp. coffee
plants ett, growing nearby and
young trees in plantations with
Pueraria as cover crop are to be
examined throughly well for the
persence of any infestation by
Dodder. If the vines yellow or
greeni” yellow in colour are
traced then the whole of the green
shoots with the parasite are to be
cut and removed and burnt in a
safe place taking care not to
contaminate other healthy plants
or Pueraria. No trace of the
parasite should be left on the host
lest it may grow again from ii #



EMPLOYEES’

Smi. J. Lalithambika presented a
cheque for Rs. 57,165.00 lo Shri
Alphons Kannanthanam,
Coll«:ior. Kmiayain towards the
first instalment of contribution
from the Board's employees to

CONTRIBUTION TO

the Cancer ward Wbe constructed
at the Medical College Hospital,
Kottayam. Dr. P. G. Ramakrishna
Pillai, Superiniendcni, Mcdical
College, Kottayam, P. Mukundan
Mcnon, Rubber Production

CANCER WARD

Commissioner, M. O. Joseph,
Secretary, P. K. Narayanan. Joint
Director. P. U. George, Financial
Adviser were present besides
representatives of all the
Employees’ Organisations.

THAILAND BECOMES TOP RUBBER PRODUCER

Declining Malaysian production
and an ambitious replanting
programme in Thailand will make
Thailand the world’s largest
rubber producer for the first lime
this year.

Bui shifts in tyre production
technology could give rival

producer Indonesia the edge in
the longer term, rubber industry
sources said.

Thailand will produce 1.34

million tonnes of rubber in 1991,
figures from the country’s rubber
research institute showed. A July
10 estimate by the London based

ImematiOTal Rubber Study Group
puts 1991 Indonesian production
at 1.26 million tonnes and
Malaysian production at 1.23
million.

The key to future markets for the
three rubber producers is the way
they process the raw laiex for tyre
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manufaciurcrs, which consume

more than 70 per ccnt of all lyre has shifted from Malaysian TSR 10 find their way onto the
natural rubber. Malaysia and RSS-1 lo cheaper Thai RSS-3 in world market The small holders
[ndonesia both mainly produce rewnt years. The company is now who own the vast majority of
block rubber, or technically using some TSR. traders said Thai rubber trees prefer sheet

specified rubber. Thailand Even some Japanese tyn rubba- becjmse it doesn’t have to

produces sheet rubber or ribbed manufactures are e be delivered to a smcdcehouse as

smoked sheets. with TSR/RSS blends. U e shift is quickly as latex for block rubber
expected to gain pace because producti<m.

Japan, which produces most of
the World’s lyres and consumes
majority of Thai rubber, has

loww Indonesian labour costs are

Thai rubber pnxiuction has grown
bound to widen Thai RSS

at an average ainual rate of 9 per

shown a strong prefensnce for premium to Indonesian TSR cent since 1987. With domestic
RSS. But the fact ihai RSS sells "The Japanese have the most cemsumption at a mere 110,000
at abouta 7 per cent premium to flexible technology in switdiing tonnes. Thailénd has 1.2 million
TSR for similar quality rubber between block and sheet rubber”, for export this year. In 1987, a
means tyre producers may shift one trader said. "Given the WorW Bank-funded project to
towards TSR. premium, it’s only a matter of replace old rubber trees with
time before they shift to the high- yielding hybrids started in
The longer term dgjwids on tyre block'. Less than 15 per cent of Thailand.
consumers. The trend seems to be overall Thai rubber production is Thailand will spend nfiore than 12
towards che”r tyr?, and now in the fomi of TSR. Traders billion baht in the next 5 years to
manufactures are responding said it woukl take 5 to 10 years replant an additional 250.000
accordingly. France’s micheSin for signiftcani quantities of Thai hectares, the official said

THE HEADgUARTERS OF THE RUBBER BOARD

Smt. J. Lalithambika IAS.
Chairman, Rubber Board
formally inaugurated the wotks of
the Head Quarters of the
Rubber Board proposed to be
constructed at a cost of

Rs. 2 Crores. The buiWing is to
be constnicied a

90 cents plot purchased yeas
tack near Civil Station.
Koitayam. TTk invitees on the
occasion included Dr. M. R.
Scthuraj. Director. RRII

Shri M. O. Joseph. Secretary,
Rubber Board. Dr. E. V. Thomas.
Director (P&PD). Abraham
Joseph. Superintending
Engineer. V. Mukundan,
Executive Engineer and

V. N. R. Nair. K. T. Pious,
Asst. Engineers. The construcuon

of the mulu storeyed building is in the town could be accomodated building. Shri K. Karunakaran,
expected to be completed in the new building on its com- the present and the then Chief
in a couple of years. All pletion. In 1984 Shri V. P. Singh Minister of Kerala presided over

Rubber Board Offices now
functioning in different locations

laid the foundation stone of this the meeting.



REVIEW OF DEMAND AND
SUPPLY POSITION OF NATURAL RUBBER

Produciion of namral rubber
during April lo Novwnber *90
was 218,950 tonnes. Provisional
estimate for December 90 is
40.000 tonnes, which will pui the
total production during April to
December 90 to 258,950 tonnes.
This figure is 11.3% higher than
the production during the
corresponding period in the
previous year. Climate during
January 1991 was comparatively
good and assuming normal
conditions during February and
March 1991, production during
the year 1990*91 is estimated to
reach 3,30,000 tonnes. At the
beginning of 1990-’91 production
had been provisionally projected
as 335,000 texines. But during
May 1990 there was significant
drop in yield to the extent of
10.000 tonnes from the envisaged
level due to the early onset of
monsoon which was partially

maje up in the subsequent months.

Consumption of natural rubber
during April to November 1990
totalled to 238,945 tonnes.
Provisional estimate made few
December 1990 based on the
returns so far received and
including estimate to cover
pending returns is 31,500 tonnes.
The total consumption of 270,445

In most Asian rubber plantations,
old trees chcgjped down to make
room for new have minimal
value. Because iheir logs are
small and their soft wood
vulnerable to insects and fungi,
the trees are routinely burned to
povide heating or charcoal or
simply as waste.

Now, thanks to advances in pro-
cessing developed in Sri Lanka,

tonnes during Ajsil to December
1990 shows an uwrease of 6.5%
over the ccwiesponding period in
the previous year. At the
beginning of the year 1990-'91
the consumption had been
projected as 370,000 twin«
assuming a growth rate of 8.2%.
TTie hike in oil prices and curb in
its use have affected the rubber
demand significantly. Accwding
to ATMA, during current year
upto August, the growth in
production of truck and bus tyres,
which account fw about 70% of
the tyres in temis of tcHinage. is
only about 1%. The current
developments indicate that there is
very little chance for improving
the demand for rubber. The
average mwithly consumption
during April to December 1990
was 30,000 tonnes and if the
same rate is projected for the
period JMuary to March 1991, the
estimated consumption during
1990-'91 can beput at 361,000
tonnes. If, however, the growth of
6.5% realised for April to
December 1990 is projected for
the whole year, the consumption
would ujuch 364,000 tonnes
during 1990-91.

The deficit to be met by impon
had been estimated at the

RUBBER WOOD

rubberwood can be trans- formed
into an attractive raw material for
constructing furniture or joinery
lumber. As such, it provides a
substitute for increa- singly rare
hardwoods from uopical forests.

Using techniques developed by
the internationally funded Sri
Lankan programme, rubberwood
is dried and then chemically

begmnmg of the year as 30,000
tonnes. It was intended that
10,000 twrnes would be
distributed during February-March
1990 and 20,000 tonnes during
April-August 1990. An additional
quantity of 10,000 tonnes was
allowed by the Government
during June 1990 to make up the
temporary lo;» in production in
May 1990. TTie entire quantity
had been imported and out of this
around 31,700 tonnes had landed
during April to September 1990.
TTie quantity released during
April to July 1990 was 32,000
tonnes. The unsold stock with
STC at present is 16,892 tonnes.
The import under export incentive
~heme during April to
November 1990 was 11,936
tonnes as against 10,849 tonnes
during the corresponding period in
the previous year and 17,896
tonn” during the whole year
1989-90. During the year 1989-90
the tyre industry had exported
products wath Rs. 153 crores.
Truck and bus tyres accounted for
the bulk of exports. The
performances during this year so
far indicates that the total

import under export incentive
scheme during 1990- 91 may
exceed 19,000 tonnes.

treated to resist insect infestation.
The result is a uniform cream-
coloured lumber that can be easily
sawn, planed, or moulded, and
then (“nted, laquered or waxed.
Engineers at Sri Lanka’s Perade-
niya University have produced
laminated ~ d finger jointed
beams that" they claim, are just as
strong as standard types of lumber.



1968 as
a UNESCO project to produce
tow- cost school furniture. Since
then, the U.S.A. Agency for Inter-
nauonal Development, the United
Nation Development Programme
and other agencies have contri-

CSITT CTT T7T"r>

buted to fwming a solid RAD
Experiments have shown
Ihat solar heated kilns can dry
nibberwood to a moisture content
as low as 12%. That prevents the
wood from racking as it ages.

Continued research has shown
thal a second tJeauneni - impreg-
nation with compounds of the
eleanem boron - makes rubber-
wood highly resistant to fungi and
insects, y« non-toxic to humans

Asia Bacific Tech Meniter:

Irsch.eofLProisE gl ®°IRFAMM® F®*ATIONS - NACOSTAN '92

Zs on8m S % 7
Buring the fast 25 years, SEI has
been spearheading the cause of
slandardizati<Ki and quality
movement and providing a useful
forum for exchange of experience
As part of the Silver Jubilee
Celebrations, SEI has scheduled a
National Conference on
Standardization (NACOSTAN 92)
on 6-7 March 1992 at New Delhi
to discuss the challenge faced by
standardizaiion on account of
globalization of trade.

This Silver Jubilee Conference is
expected to provide a forum for
executives and policy makers u>
deliberate upon the new
challenges posed to
standardization and quality

NATURAL

Natural rubber output of the
world's main producing countries
is likely to fall as prices weaken
in the international market, an
Association of Natural Rubber
ftoducing Counuies (ANRPC)
official said.

‘mprices have been very bad in the
past few years. It made farm«s
reluctant to lap Ih«r trees."
ANRPC sccretary-gencral Abdul
Madjid told Reuters in an
interview.

"If prices continue to stay low,
fanners will shift to other jobs
and production will be affected
even more." he said on the second

“ff«tiver;Lp,oy

"’tcniauonai compcutiven” by
the Indian Industry.

The technical sessions shall cover
the vital »eas like. Standards.
Quality System and Intenwtional
Trade; Quality System-
Assessment and Accreditation;
Success in export through
standardizaUon-Case Studies; Role
of Consultants in Export
Prwnoiion and; Role of
Government and Industry
Associations in Expat IYomotion.
A participaiion fee of Rs. 1500/-
(Rs. 1250/- for SEI members) per
defegaie will be charged to cover
the Conference maierial,
mid-session coffee/” lunch, etc.

RUBBER OUTPUT

day (rf the three-day meeting of
rubber producing nations.

Madjid said that output had
already declined slightly in the
paa years in Malaysia, Indonesia
and Thailand, where small holders
were the dominant producers, but
he gave no figures.

The executive committee of the
seven-member ANRPC will
formulate production and
marketing strategics at the Solo
meeting to tackle the prd>l«ns of
the industry.

The strategies will be discussed in
detail at a meeting of ANRPC’s

Sponsoring organizations are
required to conuibute Rs. 10,000/~
and will have the oplicm to
nominate up to three delegate to
participate in the Conference. In
addition, they are also entitled to
a full page advenisemoit ~ e in
the Souvenir,
Ntxnination in the r«juisite
profwrna along with a draft/local
cheque drawn in favour of
“Institute of Standards Engineers’
towards sponsorship/jarticipation
fees should be forwarded to the
foltowing address on or before 31
December 1991.
Honorary Secretary.
Institute of Standards Engineers.
(Delhi Section),
C/0 Metallurgica] Deptt.
Bur”~u of Indian Standards,
9 B. S. Zafar Marg.
New Delhi-110 002.

TO FALL

Standing conmittee in Thailand
next month, ahead of a conference
of the council of the International
Neural R u t~ Oganisaiion
(INRO).

Indonesia, the wetfld's second
largest natural rubber produco”.
plans to slow its growth in output
by around three percent annually.
Indcmesian trade officials said.
"We may have to ease producticm
growth in order to help lift up
prices."” one official said.
Indonesia’s rubber output grew by
two to six per cent a ycai for 10
years until 1990. But it forecasts a
drop in production to 1.24 million



tonnes in calendar 199! from last
year’s 1.26 million.

The London-based Iniemaiional
Rubber Study Group projected
output in Malaysia, the world’s
leading producer, lo drop to 1.55
million tonnes in 1995 from 1.66
million three yeaj”™ ago.

Thailand is cxpected to raise
production ih the next few years
becausc its plantations have many
young trees.

"Bui almost all Thai producers are

smallholders, just like the others.
If priccs arc not attractive tfiey

may give up tapping gradually,”
Madjid said.

Producers said natural rubber
demand had increased but the
number of buyers had declined
after the merger of some big tyre
manufacturers, which are the main
consumers of natural rubber.

"With a few buyers and so many
producers, they (buyers) can play
around with prices. Rubber is a

commodity in which the buyer is
the king", a Singapore bader said.

But producers have called on
consumers to consider rubber as

RUBBER PRODUCERS MAY PRESS

The world's leading natural
rubber pnxluccrs are cxp”~ted to
press for early renegotiadcMi of the
International Natural Rubber
Agreement (INRA) to bolster the
flagging industry.

"We will try to push for a new
{act," said Abdul Madjid.
secret”-general of the
Association of the Natural Rubber
Producing Countries (ANRPC).
“The current agreemeni has failed
to pnsvide fair and remunerative
prices to fKoduccrs.”

The executive committee of the
seven member ANRPC held a
special meeting in Solo.
Indonesia, from September 5 lo 7.

The meeting precedes next
month’s cracial International
Natural Rubber Organisation
(INRO) council meeting to
consider renegotiating INRA. a

NEWS PROCESS

A newly patented process that
creates an ozone resistant,
highly saturated nitrile

rubber in latex form has been
announced by Goodyear’s
Chemical Division.

Called Chemisai saturated latex,
the process was developed jointly

pact administered by INRO to
maintain a bufTer stock to stabilise
prices.

TTie current five-year pact, known
as INRA 2. came into force In
late 1988. The INRO council also
groups major consumer members,
led by the United Slates.

The ANRPC. led by Malaysia,
has said failure to have a new
agreemeni ready by the end of
INRA 2 in December 1993 would
mran prolonging the producers'
misery.

Under INRO rules, the agreement
can be extended for another two
years.

The ANRPC gjecial meeting
follows the group’s firsi
ministerial meeting in 15 years in
Papua New Guinea lasi June to
propose ways to improve ihe
INRA and the industry.

an industrial raw materials, not
just a cheap commodity.

"We don’t want something
unreasonable, just fair priccs to let
farmers live properly. It’s too bad
if they have to be out of business
or cut down trees in desperaiion.”
Madjid Kiid.

AKRPC consisting of Indonesia,
Malaysia, Thailand.India, Sri
Lanka. Papua New Gunea and
Singapore, will also press for
early renegoiiaiion of INRA, a
pact administered by INRO which
maintains a buffer slock to
stabilise prices.

FOR NEW PACT

The Malaysia-based ANRPC. set
up in 1970, represents 84 per cent
of the world’s total output The
group c(xnprises India. Indonesia,
Malaysia, Papua New Guinea,
Sing”*x>re, Sri Lanka and
Thailwd. Singapore, although not
a rubber producer, is a major
market fw Southeast Asian
producers.

Indonesia. Malaysia. Sri Lanka.
Thailand and non-member Nigeria
are also signatories to INRA.

The producers have said the
current INRO buffer slock
mechanism tends to stabilise
prices at low levels.

"We are conscious of the fact ihat
what we want is not unreasonable
price increases, but an approisiate
upward adjustment of not only
INRO s reference price range, but
also the floor and ceiling {ibices,"
Ahmad Farouk said recently.

YIELDS OZONE-RESISTANT LATEX

by Goodyear and the Olin
Corporation.

"Chemisai saturated latex
combines excellent performance
benefits with potential
applications in gasketing, laiex
dipping, cwd dip fw HNBR bells

and many other products.”
said Joe Campo. marketing
manager for the division's
specially polymers. 'Some of
the other benefits are
resistarKe to heal, wear,
fluids, ultraviolet rays and
oxygen.”
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THE QUARTER
J 11 in nibber prices has become a global
phenomenon due to several reasons. The
sharp declinc in the offtake of aotomobiles
Uie aftermath of the Gulf war and the
developments in the earstwhilc Soviet
Union A some of the reasons auributed to
the declining trend noticed in the
Intemancnal market.

Global mbbcr output stood ai 5.22 million
tonnes in 1991 which was 2,1 percem
higher than the previous yc”. But die
consumption during the corresponding
period was only to the tune of 5.15 million
tonnes which is less than 1.8 percent from
a year earlier.

Thailand has beccsne No.| producer of
natural rubber in the World. The t«al
production of thai country in 1991 was
1.335 million tonnes. It was 5.9 p~cent
more than what they got during the
previcHis year. Indonesian output stood at
1.262 million tonnes which was 3.9 percent
higher than what they could produce a year
ago. Malaysian production was 1.276
million, down by 2.8 percent Indian
production was 3,60,000 tonnes and it was
11% higher than the previous year.
Excepting Malaysia, all the oiHct countries

What was really happening with regard to
consumption? In 1991 consumption fell 5.6
percent to 7.63.000 tonnes in USA, 33.8
percent to 1,80,000 tcMincs in Eastern Europe.
0OJ percent to 2 08.000 in Western Germany
and 4.8 petcem lo 1,29.000 in the UK.

The reascis for the declining trend that
rules the intemati<mal market are evident.
The sharp fall in the Mnsumption pattern
even in the advanced countries is the result
of low offtake of rubber made materials.
The repercussions of this development
affect the econtmiy of all natural rubber
producing countries. The alternative is to
Identify new areas of uses f<x neural
rubber, nic untapped areas have to be
exploited and the c<Hisumption pattern is
to be ~proved. It is pcssible if joint elTons
are to be made by the Natural Rubber
Producwg Countries.
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I mu” at the very outsel ihank the
Chairperson of the Rubber Boanl,
Mrs Laiithambika and the
ConveiMx of the ConfexexKc and
Director of flw RR1I (India). Dr.
Sethuraj for their invitation to me
to be a keynote speaker at this
conference. It was some two years
ago that they broached this issue,
giving me litUe chance for
anydiing but a positive answer.
Soon OKHigh, the pressure to
provide a title arose and in a
hurry | offered the title you have
in the programme hoping that this
will give me maximum ftexibUity.
1must admit however that when
it came to thinking and writing
the script, the complexity of Ae
task of providing a cohesive,
cogent picture became a
challenge. Basically | am a rebel
against convention and | will be
Biding an unconventional path
in the analysis | present to you.

In substance, it has to be ~ccpted
that Hevea has existed from time
immemorial in ihc jungles of the
Amazon, Natural rubber as a
wlymer became a raw material
or industry over 100 years ago. It

THE NR JNDUSTRY OF
THE 21®" century-
WHAT IS NEW?

THE KEY-NOTE ADDRESS DELIVERED
BY TAN SRI Dr. B.C. SEKHAR
SECRETARY - GENERAL. IRSG

AT THE INTERNATIONAL NATURAL

RUBBER CONFERENCE INDIA - 1992

HELD AT BANGALORE

is the okiest known elasikner
which has inspired scienasts to
attempt duplication chemically. In
fact it can legitimately be claimcd
that die enonnous strides made by
the SR industry stem largely from
the physiochemical study of the
nao” rubber polymer molecule.
With the transfer of the Hevea
germptaan from the Amazon to
plantations in Asia, Africa and
elsewhere, every facet erf Hevea
culture fran planting materials
through to extraction, jHtJcessing
and mttiufacturing technology has
undergone detailed scientific,
technological and economic
research, study and analysis.

PLANTING MATERIALS
AND YIELD

The plant breeders have done a
yeoman job through the years.

The germplasm imported from
Brazil some 116 years ago with a
yield capacity of 200 to 300 kg/ha
have been transformed through
their efforts to modem ctones
providing a tenfold increase in
commercial yields. Under
favourable agroclimatic

conditions, yields in excess of 3
metric tonnes per ha have also
been realised. However national
yields actually realised in
producing countries even today
are considerably lower, ranging
from 550 kg to 1200 kg/ha.

Past achievements of the plant
breeders were handicappol by ihe
very narrow genetic base
avEulable fnnn the early
collections. This has now been
rectified by the establishment of
new germplasm cenires in
Malaysia and Cote d” Ivoire after
the more imaginative 1981
collection organised by ihc
IRRDB. It will however lake
some 30 years to achieve any
quantum leap in yield capacity. It
is nevertheless clear that
substantial yield increases can be
achieved. Hevea deposits some 35
tonnes of dry matter per ha
annually. What the plant breeder
has managed so far is to partition
off less than 10% of this to
rubbet yield. It is not
unreasonable to target 20%
(Contd on page no. 4)



THE

The four day long Intenwtional
Natural Rubber Conference India.
1992 held at Bangalore from 5lh
to 8th February, 1992 concluded
wtih the opdmisiic note that the
prospects of the natural rubber tfw
world over would be tmghier and
the superiority of natural rubber
would remain unchanged. Over
500 delegates from 20 countries
including India participated in the
conferaice which mainly
discussed the biological and
technological aspects of natural
rubber production, In his key note
address, the intemfltionally
acclaimed scientist Dr. B, C.
Sekhar made a quick scan of the
different sectors of Hevea and NR
developments and this highlighted

the challenges and requirements
confronting the elastomer industry
in the 21st cwitury. Hopefully he
analysed the reasons regarding
what the Natural Rubber Industry
could do to retain and strengthen
its position in the (*ging world
of elastomer producticm and
utilisation. He said while the SR
sector was applying its efforts on
a muliiplidty of elastomers, the
NR sector was contending with
the study and improvement of CIS
1,4 Polyisoftfene emanating from
Hevta Brastliensis. Oganised
R&D in support of Hevea and NR
can perhaps be dated from the
early 1920s. Some 70 years of
concentrating R & D effon the
world over has underpinned the

INTERNATIONAL NATURAL RUBBER

CONFERENCE INDIA 1992

NR industry. Substantial
achievements could be
highlighted, he said. Numerous
inventions, innovations and
developments could be
catalogued, he added.

STRENGTH AND
STABILITY

Dr. B. C. Sekhar declared in his
key note address that the resultant
inventory of achievements
certainly proved beyond doubt
that strength and stability of the
NR irxlustry derived fixjm the
strong foundation laid by the
scientific and technological effore
mounted in the past seven decades.
Inaugurating the International
Natural Rubber Conference, 1992.



Honourable Union E)g5uty
Minister for Commerce Mr.
Salman Khurshecd said, that the
research in the use of rubber was
of primary importance as the
country’s perc”ita consumption
was very low. He said there was
an enormous gap between the
developing countries and the
developed in the use of rubber.

There was tremendotis potential
for rubber use especially in the
context of increasing awareness
with regard to the use of bio-
(fegradabie products. He said th~
was extensive scc” fer* using
rubber in the family {banning
programme as well as in items
like garments. “The fiiture of
rubber is assured, but we must
assure rubber for the future”, he
Ad

Smt, LaJithambika, Chairman,
Rubber Board said that the
Govemment should take sicps to
bring (graded forests imder
rubber.

Datuk Ahmed Farook Haji S. M.
Ishak, Chaimian and Controller of
Research, Malaysian Rubber
Research and Devel<">ment Board
said that natural rubber should be

(cont'dfrom page no. 2)

partition into rubber, which would
mean that the trees will not
protest whwi latex yielding 7
metric tonnes”™a is ex&acted.
Using exiaing commercially
proven high yielding maleriid,
world NR production capacity can
easily be raised at least two-fold
through a consistent and vigorous
replanting programme.

AGRONOMY

Soil and foliar analysis have
become diagnostic tools to
implement a discriminating
fertiliser policy. Advances in this
area could assure yield increases
of 14% and more.

oriented into specialised markets
such as high precision engine~ng
industry to get attractive piccs.
Dr. M. R. Sethural, Director.
Rubbo- Research Institute of India
said the cost of rubber production
was the hipest in India and
SCiCTtists should come out with
solutions to bring it down through
high yielding varieties and better
management practices. Mr. Jacob
Thomas, Vice Chairman proposed
a vote of thanks.

NR VISION 92

The Minister opened an
exhibition “NR Vision '92". The
Mmister of State for Forests,
Karnataka Mr. Ed Shambunaih,
who presided over the function
appealed to the scientists to
(tevelop h i~ yielding and eariy
maturing rubber and stressed the
need for bringing
non-conventional regions under
rubber cultivation.

Mr. LJI.A. Rego, former
In*)ector General of Forests Govl
of India who delivered the
valedictory address at the
conference said that the counuy
had done exceedingly well in

PLANT PROPAGATION

Gre” buddmg has become a
universally established practice
and v~ious refinements are now
av/lable. Anther<ulture is
showing promise of increased
yields. Tissue culture however is
yet 10 make a commercial
impacL Field immaturity is being
drastically reduced. Mechanisation
in die nursery and the field is
now available.

PHYSIOLOGY

Biochemical and electron
microscope studies are continuing
.to-c"xpand the understanding of
the fundamentals of latex

raising the per hectare yield of
rubber plantations from a meager
330 kg a hectare to 1200 kg in
the past four decades. He however
stressed the need for further
improving the productivity in our
planialcms.

Smt J. Lalithambika I.A.S..
Chairman, Rubber Board in her
presidential address stressed the
need for glchalisation of scientific
knowledge and expertise. She said
the views expressed by the
eminent scientists gathered at the
conference served as the source of
strength and inspiration to those
who Stood for the development of
the rubber plantation industry in
India. Dr. M. R. Sethuraj summed
up the four day deliberations by
the delegates gathered there from
20 countries including India.

Dr. L. Mullins, an expert on
natural rubber from the United
Kmgd(Hn UMiched upon the
usefulness of the cwifCTcnce. Shri.
P. K, Narayanan, Rubber
Production Commissioner
welcomed the gathCTing. Ch-. N.
M. Mathew, Deputy Director.
RRII proposed a vote of thanks. #

generation and flow, especially in
the context of stimulation.
However it is as yci not possible
to say with any certainty the exact
role latex plays in Hevea.

New practical tEEhniqucs ~ now
on offer for extended flow of
latex for over 60 iKMirs and
mechaniationof lapping. There is
certainly the distinct possibility of
reducing labour drastically
without any significant drop in
yield.

PATHOLOGY

Most diseases of Hcvea - root,

utink and leaves have been

studied and diagnostic, preventive
(to be continued)



RI/BSEK research

The selection of planting maicria]
is an tmponant farm irianagement
decision. When the crop
concemcd is perennial like rubber
the selection assumes added
signincaQce.Siuk&s conducted
earlier have shown thai the snail
growers are increasingly plating
RRII 1QS, the high yielding
variety indigeneously
developed(l). Now it is the imn
to find out the trends in the u» of
planting materials in the estate
sector. The present study aaempts
to evaluate the response of e«ates
to OKMiem planting materials
particularly RR1I 105.

OBJECTIVES AND
METHODOLOGY

The objectives of the study arc
the followingr

a) to evaluate the type of planting
material stock existing in the
estate sector.

b) to analyse the ptonung policy
and highlight the recent trendsand

c) to explain the differences in the
use of planting materials with
regard to the variations in the
Uxatiofi. size and owncr”ip of
estates.

For the purpose, a large scale
survey was undertaken covering
105 estates located in Kerala,
Tamil Nadu and Karnataka wth a
total planted area of 37193 ha.
TTic area covered is around half
of the tertal area in the estate

planting materials in

INDIAN RUBBER ESTATES

TOMS JKJSEPfl, V.HABin4<!Aiu
INSTITirm m wou

wtor. The survey was conducted
dunng the period August 1990 to
January 1991.

RESULTS AND
DISCUSSION

The pattfim of the stock of
planting materials existing at
present is given in Table 1 The
varieties Tjir and RRIM 600
claim the major positions. It will
take yeais for the large growers to
replant the area planted dicing
1950’s and 1960°s with low
yidding varieties. The estate
scctor has followed the principle
that it is always wise to keep the
"eggs in different bsikcts".
Contrary to the small holding
sector, the share of a .dinge
material does not exceed 1/5* of
the total area, “liile matwials of
PB origin accomied 20.3 per
centAntl RRIM varieties claimed
19.4 per cent, RRII varieties
occupied only 10.6 per cent of *e
total planting materials stock.

HISTORICAL ANALYSIS
Table 2 displays the planting
policy followed by the estates
during the last four decades. The
share of seedlings which had been
around ont fourth of the total
upio 1960’s got reduced to 6 per
cent during 1970's and
disappeared thereafter. During
1950's. PB 86. GL land PBIG
were the highly preferred
materials. The next ckxade

witnessed the declining
sinificance of the matmals while
Tjir and GO series of seedlings
came forward, "nie prominent
materials of 1970’s were RRfM
600 and GT I. Though they ae a
the mainstream stiQ, during ihe
1980's their prominence have
been cut shcened by RRII 105
and the upcoming of materials
such as PB 217 and PB 235. RRH
105 claimed 42 per cent of the
planted area dunng the last decade.

RECENT TRENDS

Table No.3 shows the detailed
account of the planting doiK
during the 1950’s. As years
passed, the percentage ~arc of
PB 235 has gone down while PB
217 has regained its significant
posititm in the recent years.
Though PB 25/59 is the second
best yieldcr as per commercial
yield figures, its has gone
down(2). The planting material
GT 1introduced in India diring
the 1960’s have almost retained
its leading pojition all ova- the
period. Though it has lost its
prominent place occupied during
the 1970's RRIM (500 is sull
among the prcfwred clones .The
single major planting material
planted is RRII 105. During the
period 1982-85 more than half of
the area was planted with RRII
105-The I"ge growcra who were
reluctant to plant RRD 105 have
been prompted to do the
samc.thanks to the “cess stories
of small growers who planted
RRII 105.



REGION.WISE PATTERN
The pauem of j~*iing done in
three different regions is looked
into (Sec Table 4).While the share
«fGT 1in region A is 5.9 per
cent and that of region B is 10.9
per cent, around 1/4* of the area
in region C is planted with this
variety. RRIM 600 and RRIl 105
are fHTMninently pJanted in region
B. Most of the old stocks of
Tjird”B 86 etc., remain in regi<«
A. Relatively higher stare of PB
235. PB 217 and PB 28/59
planting is clairoed by re~n C.

SIZE-WISE PATTERN

The main planting materials used
by small estates are RRU 105 and
RRIM 600 while medium estates
have shown preference for GT 1
RRIlI 105 and RRIM 600. The
large est”es planted mainly GT 1
and RRIM 600. Thus while RRIM
600 is preferred by all groups, GT
1is more preferred by medium

and large estates. It seems that the .

large estates are relatively
reluctant to adopt RR1l 105. The
first two planting materials
claimed 55 per cent of the area of
small estates while in odiers the
first two planting materials
accounted for only below 40 per
cent of total area (Sec Table 5).

PUBLIC SECTOR
VS. PRIVATE SECTOR
While planting in private sector is
spread over a lai“e number of
nnaterials, the public sector has
relatively concentraicd m a few
varieties. As can be seen from
Table 6, the share occupied by the
Grsi two planting materials in the
private sector is 30.5 per cent
while that ctf the public sectt” is
as high as 49.9 po* cent A good
portion of the planting maierial
stock of public sector is claimed
by Tjir, RRIM 600. RRJI 105 and

TABLE |

Nature of the Stock of planting materials used

;I‘; Hanting Material

1 GG Series

2. Tjir

3. LCB 1320
4. PBIG

5. Polyctone
6. GL |

7. PR 107

8. PB 86

9. PB 5/139
10. PB6"

1. PB 28/59
11 PB235
13. PB 217
14. PB 5/51
15. PB 260
16. PB 311
17. GT 1

18. RRIM 600
19. RRIM 60S
20. RRIM 623
21. RRIM 628
22. RRII 105
23. Other RRII varieties
*24. Others

Total

GT 1. The prwnment ones in
private sector are GG series
seedlings. GT 1, RRIM 600

and Tjir. It is in the public sector
that RRII 105 makes

relatively greater presence.

The m«iem high yidding
planting materials of PB origin
are mainly planted in the priv"
sector.

CONCLUDING REMARKS

The general tendency seen frmn
the study is that leading planting

Area %

(in ha.) share Rank
4473 12.0 4
6142 16.5 2

523 1.4 14
417 11 16
447 1.2 15
690 19 12
776 2.1 un
2712 7.3 6
218 0.6 21
243 0.7 19
1024 Z8 7
945 2.5 10
980 2.6 9
1000 2.7 8
136 0.4 23
242 0.7 20
4705 12.6 3
6211 16.7 |
316 0.9 17
574 15 13
122 0.3 24
3811 10.0 5
206 0.6 22
280 0.8 18
37193 100.0

materials rcach prominence during
a dccade. give way to other
upcoming materials during the
next decade and get

lost of their significarK:c by (he
third dccade. This was the

fate of GG series seedlings,
Tjir, GL I.PB 86 etc. During
1970’5, GT l1and RRIM 600
had acquired highest
prominence and during 1980’s,
while their stgnificance
gradually declined, the share
of RRII 105, PB 217 has
increased.
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Sl.

No.

10.
11.

12.

PlanUng
“toterial

GO Series
Tjir

LCB 1320
PBIG
Pdyclone
GL I

PR 107
PB 86

PB 5/139
PB6/9
PB 28/59
PB 235
PB 217
PB 5/51
PB260
PB 311
GTI
RRIM600
RRIM 605
RRIM623
RRIM 628
RRII 105
Other RRII
varieties

A « Pweniage share of ibe iiem inthe decade
B a Percentage diare of ibe dccadc for an ittm.

Planting
MaU5rial

PB 86
PB6"9
PB 28/59
PB 235
PB 217
PB 5/51
PB 260
PB 311
GTI
RRIM600
RRII 105
Other RRri
varieties

19507

9.4
11.0
21
155

16.6
0.5
4.7
17
15

6.8
154
21.6
134

0.5

21.6
6.9
138

4.8
4.2
8.8
82.9

55.3

14
341
17.2
14.0

0.7
0.5

26
5.0

173
8.4
5.3

0.2

Ot

1960-70
B

4.7 5.8
36.0 95.2
15 4.8
05 71
u 4.5
19 427
3.4 65.2
101 56.7
12 828
0.7 42.3
08 126
01 0.6
io 1.1
11 35
104 24.0
10 417
35 93.3
0.8 9.8

TABLE m
Recent treod in ihc use of planting materials (% share)

t four decades
WHI
A B
3.7 9.4
0.J 0.6
21 46.4
12 55J
0.1 2.0
23 34
18 7.6
0.6 27.0
5.6 62.8
15 18.0
18 213
6.5 70.7
27.6 64.6
36.7 63-2
15 52.3
0.3 6.7
0.1 6.2
4.0 11.9
13 73.6

0J
24
9.8
3.0

il
2.3
16.5
55.7

0.2

0.5

0.5

9.4
9.3

1.6
2.8

10.2

41.6

0.7

7.8
8.4
71
0.2
41
7.8
15.0
20.7
28.4

0.5

1980-90

16

16.7
24.6
82.0
78.1
15.2
100
100
31.9
12.8

88.1

26.4

2.9
2.3
16.8

3.6
4.8
21.7
10.9
8.1

2.2
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Planting
Material

G.G Series
Tji

LCB 1320
PBIG
Polyclonc
GL I

PR 107
PB 86

PB 5/139
PB69

PB 28/59
PB235
PB 217
PB 5/51
PB260
PB 311
GT 1
RRIM600
RRIM605
RRIM 623
RRIM628
RRH 105
Other RRU
varieties

Planting
Material

GG Series
Tjir

LCB 1320
PBIG
Pchyclone
GL 1

PR 107
PB 86
PB 5/139
PB6/9
PB 28/59
PB 235
PB 217
PB 5/51
PB260
PB311
GTI

eULIIETIN-VOI 26 NOv3.

TABLE IV

U.se of planting materials - region-wise (% share)

Region A

(Tamil Nadu & Karnataka)

0.5
34.4
0.2
0.8
3.2
2.6
2.2
19.9
33
0.1
2.7
0.9
2.5
0.2

5.9
12.4
0.5
0.1
0.8
6.4
0.4

TABLE V

Region B
(TravancOTe & Cochin)
1z4
13.6
0.1
13
1.0
a7
2,4
6.0
0.2
0.1
2.5
10
15
3.6
0.5
0.8
10.9
21.5
0.5
1.6
a4
14.8
0.6

Use of plating materials- Si»-wise (aream ha.) (% share)

Small
(t:2°aw 200 ha.)
32
7.4
1.6
0.4
4.0
IS

5.4
0.4

3.5
2.7
0.5
1.0
[}
1.2
9.8

Medium
(2(»-"te.)
7.6
118
0.3
0.8

13

0.8
8.0
18

15
2.7
0.1
1.0
0.6
1.4
19.0

Region C
(Malahar™
18.4
147
0.1
0.3
05
4.5
13
3.2

25
3.4
5.0
4.7
0.9

0.6
23.4
9.0
Oi
23
03
4.1
03

Large
(above 400 ha.)
12.4
11.0
15
11
14
11
2.4
7.3
0.4
1.9
2.7
13
3.0
3.1
03
0.4
19.0
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RRIM600
26.0

RRIM605 0.2 145 187
RRIM623 02 05 05
RRIM628 02 5.9 10
RRII 105 207 0.4
Other RRQ 7.7
varieties

Table VI

-—---0wncshi” wise (»
Planting n -—
Public Scctor Private Sector
GG Series 58
Tjir ; 155
25.7 107

LCB 1320 18
PBIG . 12
Polyclane 17 ig
GL 1 04 b
PR 107 42 g
PB86 79 713
PB 5/139 04 05
PB6/9 03 0'9
PB 28/59 a4
PB 235 40
PB 217 41
PB 5/51 19
PB260 0.6
PB 311 10
GT I 9.2 15.0
RRIM600 24.2 14.0
RRIM 605 03 06
RRIM623 25
RRIM 628 0.3
RRII 105 85
Other RRII
varieties 0.2

The detailed analysis of the last
decade has shown that during the
receni years the popularity of PB
235 and RRIM 600 has gradually
gone down. Again a new planting
material PB 311 is introduwd
during mid 1980’s. It can be
expccled that RRH 105. GT 1, PB
217 and PB 311 will bcihe
leading planting maierials

during 1990’s in the esiate sector.
From the experience it also seems

ihatthe”ofRRn 105(41.6
percent during 1980's) may
decline « the pcqwlaricy of PB
217 and PB 311 is likely lo be on
the rise. Yet RRU 105 may
remain as the single major
planting nuierial during the
current decade,
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Transportation Products

~ What’s in a name?

A lot more than thae used to be,
says Goodyear’s Engineered
Products Division. which
announced that Transportation
Products is now the new name of
its former Automotive Products
groups

Transponatiwi Products belter
reflect the division's market
coverage, which has come to
reach far beyond auujs alone,”
said Paul Foley, director of sales
and markeung for the gperations.
Foley slid the division cwitinues
to marketa variety of automotive
rdated products, including
instfument panels, air sjsings,
belts and hoses, engine mounts.
Dim and fascia parts. 'For some
time, however, we’ve also been
heavily involved in the trucking,
fann implement, military vehicle
and railroad markets.'

In additkn lo supplying original
equipment manufattmers. the
unit is a supplier to the
industry’s nxve than 6 billioo a
yex»-afleniurket.



GENETIC RESEARCH AND EDUCATION:
CURRENT TRENDS AND THE NEXT FIFTY YEARS

C.K. SAKaSWaTHY AMMA,
KAVITHA K,
RUBBER RESEARCH

The Indian Society of Genetics
and Plani breeding, the premier
socieiy in Uie country in the
discipline of Genetics and Plant
Breeding, has compleied 50 years
of i(s existence. Chi the occasion
of its Golden Jubilee Celebnuion,
an IntcmaUonal Symposium
oa'Otoeiic Research and
EAicaiion: Current trends and the
next fifty years” was organised at
New Delhi from 12th to 15ih
February 1991. The venue of the
symposium was Hotel Ashok,
New Delhi. The Symposium was
inaugurated by Hon’ble Prime
Minister Shri Chandra Sekhar.
The inaugural funcdon was
chaired by Shri Devi Lai. Hon'Ue
Deputy Prime Ministex. In his
inaugural address the Prime
MinisieF emphasised the
importfflice of genetic engineering
and bkrtechnology for bringing in
ne~ver ccHicepts and their
concepiualisauon in crops. He
also su~ssed the relevance of
conservation of natural biological
resources for keg>ing
Avironmental balance. In
conclusion, he advocated that the
benefit of science should reach
the common nan. Shri Devi Lai
in his remarks emphasised that the
scientists should pay maximum
attention to irogrammes of
tab-to-land.

Dr. M.S. Swaminaihan, our most
distinguished agricultural scientist,
in his key note address touched

upon the prominent land marks in
the history of geDetics, which is
just ninety years old Within such
a short period, this discipline of
science has made umendous
contributicxis with far reaching
cmisequences in all walks of
human life. He contemplated that
the contribution of the present era
of molecular genetics and
biotechnology is going to jwovidc
unlimited power manipulating
the geoeiic architecture of plants
and animals. He also emphiasised
the importance of genetic
conservation for posterity. He
suggested that out count” should
formulate a National Commission
on Genetics fa streng”ening
teaching and rese”h in this area.
He expr”sed his fum belief that
genetics is a unifying scicnce and
Its propagadcNi will have far
reaching elTects on our cultural,
social and ethnic issues.

SPECIAL STAMP AND
COVER

During the inaugural session Dr.
Sanjay Singh, Hon’ble Minister of
State for Communication, released
the Fir® Day Cover to comme-
morate the Golden Jubilee
funcdon. ITte cover dgiicts some
of the organisms which have been
extensively used in the researches
on genetics and in harvesting the
benefits of genetics for (he
improvement of plants and
animals as well as in human
health. A stamp was also released
on the occasion.

Dj. DIRECTOR (BOTANY) AND
JUNIOR KIENTIST

INStnX'TB OF INDIA

INDIAN SOCIETY OF
GENETICS AND PLANT
BREEDING

The Society was founded by Dr.
B-P. Pal at the time of the Indian
Science Congress at Banaras
Hindu University in January,
1941. Shri T.S. Venkatraman, the
renowned ~garcane breeder was
the fust president of the Society
and Dr, B.P. Pal. the Secretary, as
well as Editor of the Journal of
Genetics and Plant Breeding. The
objective.*; of the society have
be» to advance the cause of
genetics and plant breeding in
India, to uicourage and promote
study and research to disseminate
knowledge in these subjects, to
provide facilities fw associations
and cMiferences among students
of heredity and for encouragement
of cl(»e relationship between
woricers in genetics and plant
breeding and those in related
disciplines.

The society has been active in
organizing symposia on various
subjects, periodically. Five
international and fourteen national
symposia on basic and applied
genetics were held under tiie aegis
of the society in the fifty years of
its existence. It had the honotff 1>
host the XV International Genetic
Confess (1983) held in India for
the first time. The society is a
member of the International
Genetics Federation.

During the Golden Jubilee year,
the Society organized six



symposia in collaboration wiOi the
Indian Council of Agrcultural
Research. The symposia in
genctics of various Ticld cre”
incliKlcd one each cn Maiie (April
1990 at CoimbaUire) Pcnnistiums
(May 1990 at Hyderabad), CoiUMi
(April 1990 at New Delhi).
Sorghum (May 1990 at Rahuri).
Brassicaa (August 1990 at Jaipur)
and Pulses (Februvy 1991 at
New Delhi). Besides this, a sym-
posium on "Biotechnoloy in
Agriculture” was held at Coimba-
tore and "Genetics and Biotechno-
logy fw crop improvement' at
Hyder”. The society also
organized Golden Jubilee lecturcs
by its past presidents and eminent
scientists. To commemorate the
coniributiona of Dr. B.P. Pai. the
society had instituted an annual
B.P. Pal Memorial lccture. The

hi* k~-ootft addm .

first lecture was delivered by

Dr. M.S. Swaniinuhan and the
second by Dr. N.G, Rao. As part
of its GoMen Jubilee Celelw”ons
the society honoured ail its past
Presidems and 15 eminait
scientists associated with the
society.

The symposiufli was felicitated by
16 eminent dignitaries which
include his excellency R. Venka-
taraman. President of India; S.D.
Sharma, Vice-President, Mohan
Dhaiia, Dgnity Chaimian,

Planning Cownmission, Dr. M.S.
SwaminaihM, President of the
Intemaiional Union for the con-
servation (rfNature and Natural
Resources and of the World Witte
Fund for Nature India and Oie
President of the National
Academy of Scicnces of India,
and Dr. AJ». Mitra. Director
General, CSK. The President of
the Society Dr. V.P. Gupta traced

the history of Indian Society of
Genetics and Plant Breeding and
Dr. Balraro Sharma, the
Organizing Secretary of the
Society propped a vole of thanks.
The orgsjiizing committee of die
Sympo” received a number of
goodwill messages from several
organisations Mid eminent
individuals from India and abroad
including Dr. N. Borlaug, nobel
laureate. About 1400 delegates
fronj i6 c/~ntries piuiicipatod.
SCIKmFIC PROGRAMME
The scientific programme touched
upon topics like biological
diversity, stress resistance,
biotechnology, non-conveniial
approaches in plant and animal
improvement, genetics and human
health, genetics and socie”, and
genetics education. Parallel
scientific sessions were run in
four venues on three days. TTine



GENETIC RESEARCH AND EDUCATION:
CURRENT TRENDS AND THE NEXT FIFTY YEARS

C.K,

The Indian Socicty of Getcucs
and Planl breeding, the fwcinier
society in ihe o>untry in ihe
discipline of Genetics and Plant
Brce”~ng, has completed 50 y"irs
of iis existence. On the occasion
(rfits Golden Jubilee Celebration,
an Iniemational SymptKium
on‘Genetic Res~rch and
Education: Current trends and the
next fifty yeare’ Wes organised at
New Delhi &om 12th to 15th
February 1991. The venue of the
symposium was Hotel Ashok:,
New Delhi. The Symposium was
inaugurated by Hon’We Prime
Minister Shri Oiandra Sekhar.
Tlie inaugural funciicMi was
chaired by Shri Devi Lai, Hon’We
Deputy Prime Minister. In his
inaugural address the Prime
Minister emphasised the
iraportaDce of genetic engineering
and twtechnology for bringing in
Mwer concepts and their
conceptualisation in crops. He
also stressed the relevance of
conservation of natural biological
resources f<x keeping
environmental balance. In
conclusion, he advocated that the
benefit of science should reach
the common man. Shri Devi Lai
in his remarics emphasised that Ihe
scientists should pay maximum
ailention lo jat*rammes of
lab-to-land.

Dr. M.S. Swaminathan. our most
distinguished agricultural scientist,
in his key note address touched
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upon the promin”t land marks in
t~ history of genetics, which is
just ninety years old. Within such
a ~ort period, this discipline of
science h£" made tremendous
contribulions with far reaching
consequences in alt walks 0(
human life. He contemplated tlat
(he contribution of Uie present era
of molecular genetics and
bicKechnology is going to provide
unlimited power for manipulating
the genetic architecture (rf plants
and animals. He also empdi~sed
the impcBtance of genetic
conservation for posterity. He
suggested that out counti® should
formula a National Commission
on Genetics for streng”ening
teaching and research in this area.
He expressed his firm belief that
genetics is a unifying science and
Its propagation will have ~
reaching effects on our culUirat,
social and ethnic issues.

SPECIAL STAMP AND
COVER

During the inaugmal session Dr.
Sanjay Singh, Hon’ble M in i~ of
State for Communication, released
the First Day Cover to comme-
morate the Golden Jubilee
function. The cover depicts some
of the organisms «liich have been
extensively used in the researches
on genetics and in harve”ng the
benefits of genetics for the
improvement of plants and
animals as well as in human
hedth. A stamp was also released
on the occasion.

Dy.jOIRECTOR (BOTANY) AND
iSaBNTJST

INDIA

INDIAN SOCIETY OF
GENETICS AND PLANT
BREEDING

The Society was founded by Dr.
B.P. Pal at the time of the Indian
Science Congress a Banaras
Hindu University in January,
1941. Shri T.S. Venkatraman, the
renowned sugarcane breeder was
the first president of the Society
and Dr. B.P. Pal. the Secretary, as
well as Editor of the Joumd of
Genetici and Plant Breeding. The
objectives of the society have
been to advance the cause of
genetics and plant breeding in
India, to encourage and promote
study and research to disseminate
knowledge in these subjecu. to
provide f~ilities for associations
and conferences amotig students
of heredity and for encouragement
of close relationship between
workers m genctics and planl
breeding and th(” in related
disciplines.

The society has been active in
organizing symposia on various
subjects, periodically. Five
international and fourteen national
symposia on basic and appI*
genetics were held under the aegis
of the socicty in the fifty years of
its existence. It had the honour to
host the XV Intcm”onal Genetic
Congress (1983) held in India for
the fira lime. The society is a
member of the International
Genctics Fetteration.

During the Golden Jubilee year,
the Society organized six



ihe

symposia in collaboration wiil
Indian Council of Agrkultiiral
Research. The symposia in
genctics of various field crops
included cmc each on Maize (Apnl
1990 at Coimbatore) PcnniK'iums
(May 1990 at Hyderabad), Cotton
(April 1990 at New Delhi).
Sorghum (May 1990 at Rahun”™
Brassicas (August 1990 at Jaipur)
and Pulses (February J991 at
New Delhi). Besides this, a sym-
posium on “Biotechnoloy in
Agriculuire” was held at Coimba'
tore and "Genetics and Biotechno-
logy for CTXjp improvement" at
Hyder~>ad. The society a *
organized Golden Jubilee lectures
by its past presidenis and eminent
scienti” To commemorate the
contributions of Dr. B.P. Pal, the
society had instituted an annual
B.P. ~  Memorial lecture. The

M.S. SwmuiMdian, deljvering hi* key-oote

first lecture was delivered by

Dr. M.S. Swaminaihan and the
second by Dr, N.G. Rao. As pan
of Jts Golden Jubilee Celebratims
the socicty honoured all its past
Presidents and 15 eminent
scieniists associated with the
society.

The symposium was felicitated by
16 eminent dignitaries which
include his cxcelleiKy R. Venka-
laraman. President of India; SD.
Shanna, Vicc-Prcsident, Mohan
Dharia, Dgjuiy Chairman,
Planning Commission. Dr. M.S.
Swammathan. President of the
Intemational Union for the con-
servatiai of Naiine and Natural
Resources and of the World Wide
Fund for Nature India and the
President of the National
Academy of Sciences (rf India,
and Dr. A.P. Mitra. Director
General. CSK. The President of
the Society Dr. V.P. Gupta traced

the history of Indian Socicty of
Genics and Plant Breeding and
Dr. Balram Sharma, the
Organizing Secretary of the
Society proposed a vote of thanks.
The organizing commiHce of the
Symposia received a number of
goodwill messages from several
organisations and eminent
individuals from India and alxoad
including Dr. N. Borlaug. nobel
laureate. About 1400 delegates
ftom J6 Qpuntries participatad,
SCIENIfec PROGRAMME
The scientific programme touched
upon topics like biological
divCRity. stress resistance,
biotechnology, non-conver
approaches in plant and aniiTial
improvement, genetics and human
he~th, genetics ~d socie”, and
genetics education. Parallel
scientific sessions were run in
four venues on three days. There




were a UMal of 110 invited papers
and 97" contribuusd papers. All
Ihe conoributed papers were poster
fresentations and from among
them a few papers were selecied
for incorporation in the
fsxxeedings. Among the
contributed papers the crtgjs
covCTcd along with the number of
papers are given below :

PAPERS ON CROP
RESEARCH PRESENTED

No. of

Crops Papers

1. Cereals 181

2. Millets 114

2 Triticale 6

4. ftjlses 180

5. Oilseeds 58

6. Vegetables 75

7- Tuber Crops 9
8. Medicinal and

aron”tic plants 10

9. OmamentaSs 13

10. Fibre crops 80

11. Tree ck”js: Fruit trees 5

Forest trees 16

Rubber 1

Coconut 1

12. Other crc” 32

TTie paper presented wi rubber
was "Comparative
cytomc»phological studies on
~KiDI*eous and synthesized
triploids of Hevea brasilensis
(WilkL ex Adr. de Juss.) Muell.
Arg™. The paper was weU
received by sciwjtists from
various other Research Institutes.

In his talk on biological diversity
Dr. M.S. Swaminathan high
lighted various biological

The extent of ! Mie s divasity
existing in our planet is not
completely known. About 1.5
million species have been

described by biosystematists so
far. A global convention for
saving and sharing biological
diversity is currently being
Cegoti~ed under the auspices of
the United Nations &ivironment
Programme. In the session on
stress resistance both biotic and
abiotic factors were discussed in
dop imjyovement programme.
Breeding strategies for future
improvement of vegetatively
propag”ed crq)s aiKl biochemical
aspects of improvement in field
crops and effective use of
chemical mutagenesis in plant
breeding in USSR were also
discussed. Impaa of biotech-
nology in crop and animal
improvement programmes was
also covered in the discussion.
Role of biotechnology in
con”rvation of biodiversity and
in shortening the breeding cycle
in bng generati<xi tnse *)"es
also came within die perview of
discussion. Institutional
requirements for teaching in
genetics and plant breeding,
course curricula with developing
needs for teaching in genetics and
intellectual property rights in
plants-];~ and cons, genetics aitd
human health, genetics and
society eu:. were also discussed.

The i”enary session was held on
the evening of 15th February
1991. The chief guesi of the
session was Stui Mohan Dh”a,
Deputy Chaimian of Planning
Commission. Dr. M.S.
Swaminathan chaired the session
and Dr. VJP. Gupta presented a
brief account of the scientific
sessions. Reviewing the
deliberations in the scientific
sessions, the following
conclusions were drawn:

Importance and relcvance of basic
rese”h should be duly
recognised and stressed by
eminent scieniL<;ts in their
respective fields. Genetics will
still be the most important tool
for achieving optimal crop
productivity with reduced cost
New methods to enhance the
plant breeding process through
breeding for resistance to insect
pests and plant diseases have
already paid dividends and the
new tools of geneUc engineering
will further enhance the levels of
resistance and reduce plant
protection Tderance to
stresas like cold and drought can
be incorporated. The biochemistry
of plant traits, and recombinant
DNA technology will become
important tools in enhancing the
genetic potentials for crop
proditttivity at low costs. Analysis
of the gOTnplasm accessions and
strategies for assembling genes
into optimal combinations using
various tools and nwthods will
eventually result in functionally
uansferred traits. Identification of
physioiogical and biochemical
determinants of metabolism,
growth and development will
further enhance opportunities

for genetic manipulations.
Progress in molecular gwieiics
will provide powerful tools to
plant tveeders.

The symposium enabled the
scientists in the various fields to
titare their experiences and
achievements. It also provided an
opportunity for the Indian
participants to have an insight
into the advances in the field of
gen”s and I»”ing research
abroad. ®



genetic complexity im
HEVEA BRASILIENSIS: SOME THEORETICAL

INTRODUCTION

I/evea brasiiiensis (Wild, ex A.
de Juss) Muell. - Arg., ihc naiuial
rubber tree, is one of the domesii-
caicd wild forest trees, and is one
among the least genetically mani-
pulated CTOps of the world. The
basic reasons for the lesser gene-
tic manipulation wctc the exten-
sive outcrossing nature of the tree
alOTg breeding cycle and narrow
genetic base when compared to
other cultivated species. Apart
from these, the m~jor economic
output from the tree-the natural
rubber-is of physiological and
complex biochemical origin.

HEVEA BRASIUENSIS
AND ITS CONGENERS

Cytogenetic studies on Hevea :opp.
accomplished so far had shown
that all of them carry 2n = 36
with a baMs number of x » 18
(Majumder, 1964). However this
is unlike to any other
euphorbiaceous plants which
either have a basic number of 7,
8. 9. 10 or 11. This made the
rcharchers doubt that fievea g)p.
may be natural tetraploid or
amphidiploids, but no probable
progenitor for llevea. has been so
far traced out. The present
discussion is limiied to

H. brasiiiensis alone, being the
only fievea species of commercial
importance.

CONSIDERATIONS

JREPRODUCNRON AND
genetic CONSTTTimON
H. brasilensis is a monoecious,
entomgAiloas (pollinaied by
insects) and aJJogamous (cross
pollinaied) irec, and the extern of
self poUination may be around
14-25%. It fiowers once or twice
a year but this behaviour is highly
locaiiOT ~ific (Simmonds.
1989).

Being an allogamous ")edes
genetic co.-'stitutiQn ol Hevea
brasUiensis is both heterozygous
and heterogenous in progenies but
is heterozygous and homogeneous
when multiplied vegetatively
(budding). When allowed lo breed
freely they are believed to
produce a panmic” (Mendelian)
population due to random mating.

bi efieci no Mendelian genetic
analysis is done in rubber
(Simmonds, 1989). A Hole is
known about oligo (major) and
poly (minor) genic control of
different traits. Howefer available
informatioo tells about more
recessive genes G*c yellow
seedlings) than any major genes.
Carryover of undesired recessive
like lethal or semi or sublethel
genes is a peculiarity of the cross
pollinated plants over generations.
These genes arc earned on in
heterozygous conditions masked
by their dominant alleles. The
exhibition of heierosis and m

breedit* depress and survival
of the Zygotes after fertilisation
therefore depend of the quantum
of such recessive alleles carried
forward over generaticms
(Borojevk:, 1990). In rubber,
however the extoit of their
presence in the gawme is
uncemin.

THE CYTOPLAS\nC
ROLE OF THE LATEX
As mentioned ejtfUer the
economic product of tte rubber
tree-ihe rubber-is the product of
sane complex genetic regulatory
mechanisms. Based on the
principles of gene regulation and
expression in eukaryotic (with
true nucleus) organisms this ~
complexity can be figured oul
Rut” particles are the product
of a biochemical paUiway takings
up a diversion from the catabolic
pathway of carbohydrates (sugars)
immediately after the glycolysis
where acetyl coenzyme A is
coQvered lo aceto acMyl
coenzyme A. instead of citric acid
which should have been formed
usually when the catabolism
enters the TCA (tricarboxylic
add) cycle. Moreover the diverted
pa~way itself is ncA a catabolic
(»e butanan”lk: where
isopreoe monomeres are being
synthesised (figtue).



Tlie iscgjrene synihesis pathway is
controlled by specialised enzymes
like acctoaceiyl Co A acyl
tmasferasc, 3-hydroxy 3-meihyl
glutaryl co A synlhcuse,
3-hydraxy 3-mcihyl ~uiaiyl Co a
rcduciasc. Mevalonaic Kinase,
phospiiomevalonatc Kina”, 5~
diphosphomevalonatc
decarboxylase, Isopenienyl
diphos™"te isomerase, prenyl
transferal, and rubber traosTerase
starting from the conversion of
acetyl Co A to acetoacetyl Co A
(Kekwick, 1989). Biochemically
all enzymes are polypeptides and
polypeptides are direct gene
products. Polypg>tide synthesis in
eukaryotic system is always under
complex genetic regulation
(Lcwin, 1990). In rubber tree all
the regulatory units contrcdling tfie
expression of all these gene
pF~ucts must be distributed
among all of its 36 chromosomes.
Every genome has its chromatin
equilibrium, the equilibrium
between the ei*hromatin and
beierochromatin fractions in
chromosomes and every mRNA
(messenger RNA) is the product
of a giecialised slicing ~tion,
govemed by more *»ciaiised
slicing genes. These split genes
work precisely on intron-exon
Jj’Inction and open leading frames
(OR) of the parent DNA arand.
Every regulatory unit of a gene
comprises of may polycistronic
polynucteotide sequences which
Ainction either as structural genes
or regulator genes an promott?
genes etc.. which my be found
together or distributed in difi'ercnl
diromosomes (Crick, 1979; Sharp,
1981; Gilbert e( ai. 1986). Hence,
synihesis of evwy moleculc of the
enzymes involved must be under
the COTtrol of different regulatory
sequences and this clearly
divulges the inuicateness of the
genetic regulation in producing

every single enzyme in the
anabolic pathway of isoiaenc
monomcres.

Recent biochemical investigations
reveal that the isoprenc
monomeres arc being synthesised
in laticif~ system itself, as the
latex is found rich in all the
enzymes required for the
biosynthetic track. However the
conversion of pyruv” to ac*yl
CO A is found to be distributed in
and outside the mitochondria,
which are retained in the laticifers
evoi under the taping flow

(d* Auzac and Jacob. 1969). The
presence of' DNA and related
rRNA (ribosomal RNA), iRNA
(transfer RNA) and mRNA in the
~tex (Tupy, 1985) confirms this
concept and that the rubber
synthesis is self>regulatory and
laticifer-ini&c.

Recor”lrrtation of this coocg>t
was evideniw. ‘'cnUy by Kush et
al., (1990) throug;iin vitro
translation studies of the
tianslaiable mRNA. They
observed th” laticifer mRNAs are
20 to 100 fold enriched with
transcripts eiwoding enzjroes
involved in rubber synthesis.
Thereby it can be presumed that
laticifer - g>ecific genetic
regulation of isoprene synihesis
will be under the control of
nuclear and extranuclcar genome
of rubber. By and large, gene
expr”~ion under such regulator)'
system follows a central dogma,
that is there will be nter as well
as intra communications between
nucleus and extrachromosomal
genetic organelles like
chloroplasts and mitochondria, for
that the attempts on artificial
manipulation of the genes for
bettering the efficiency of rubber
production (higher yield) is hardly
an easy task. Becausc, if mutation
is induced this may impair many

steps in the metabolic track
ultimately resulting in
accumulating more undesirable
genes besides all the existing otcs.

The cytoplasmic role of the latex
is complete when one comcs to
know about the paries other
than rubber found in it. Lutoids
are membrane bound particles
ccKtiaining the B-serum. which are
highly osmotic sensitive and play
a m~or role in the plugging
mechanism. The precise
mechanism of plugging is now
known to be both electrostatic and
enzymatic.

Lutoids are considered to be
polydispersed lyajsomal vacuome
containing osmosensitive protein
bodies like hevein and
ergothicmein and lysosomatic
muramidinases and chilinases
(Taia et ai. 1983), estoasea and a
range of acid hydrolases. They
also ¢ A peroxidases and several
lutoid peroxidases. The lutoids arc
thus lysosomes of the latex
cytoplasm and even the
rticmbrane of the lutoid is proved
to be a vacuolysosomal
tonoplasffd' Auzas and Jacob,
1989).

COMPLEXITY IN
RUBBER BREEDING
Nevertheless as in any crop plant,
the economic trait and iis
conuibuliitg traits in rubber tree
are also believed to be
polygeneticaliy conu”leu .ind
selection on phenotypic vuiud is
the only successful breeding
strategy so far put forth. But the
prediction of breeding values of
characters like combining abilities
(both general and specific) and
kso the nature of genetic
variances by which those
characters are being fixed in a
population, was done by quite a
few workers and the information



available is too inadequate to
bring out general conclusions.

Though a lot of inadequacies have
been confronted everyilme by the
rubber breeder, he has been
always trying to combine and
recombine or evwi trans”ssing
the desirable polygenes which
may altogether j~u t» either
heterotic effects, transgressive
segregation, rare recombinations
or even combinations of aU. And
they are too opUmistic to meet
with any of such chances, because
like all out breeders H brasiliensis
too shows heterosis and
inbreeding depression.

Severe selection pressure excened
by the breeders on llevea
populations, infact has been
producing distortion of genctic
variability since its dcraestication.
for that the selected planu arc
always being propagated clonally
and the unselecied are always
being discarded, severely cutting
down the base of genetic
variauon. Hcnce the breeders ha\o
to keep in mind that they have to
conserve the genetic vari®ility all
the while for their wide range of
selection.

Due 10 the selection pressure
quantification of gcnetic
regulation fo characters using
quantitative gcnetic tools becomes
almost meaningless because tt
confronts with all the limitations
in the Hardy-Weinberg’s
equilibrium of random mating
popubtions. Tliere will be
considerable genetic drift or
genetic flux and/or negligible
natural heritable variations. Hence
formulation of allelic testing
designs always go beyond the
Hardy-Weinberg’s expectaiions,
though the plants may be
perfectly random mating.

Theoretically
operaing m genesw hkTT
I»™ allyorfallydomi,a,, jj

Uic compleu; eliminaiion of one
or IIK oUttr alw and Qially
gene frequency. Hence Ihcgtnelic
equiUbnum is being ralher
ljusted in fovour of Die allej
which has more selection
efnciency (Falajner, 1989).
However no cleama infornmion
of overdonunaw» of
helerozygoies in rabbej nee for
any characw, and hence ihe
concept has no immediate
relevance to the breeder.
Though na iminedi” a distant
adveree effect can be envisaged in
rubber breeding if the same
selection pressure is altowed to
exist sans giving priority to
maintain the genaic variability.
In future this may create
intermitting of genetically less
flexible relatives, ihcni” they
might haxe evolved m two distant
centres as genetic variabili® is
narrowing down, and will jisoduce
more unstable progenies which
may exhibit ‘genetic homeostasis'
(Lerncr. 1954). It is the effect
when aitifkial selection is carried
out and suspended before much of
the variation has been fest by
fixaiion, natural selection will
tend to bring back die gene
frequencies to an equilibriiim
resulting in therev”ai of the
means of the selected characters
to its original magnianJe. "Hiis
effect however may not be a
threat to the nibber htceding
immediately as the selection
producls are propagalHl aseiually.
At present the concept of early
fixation of charactas is a reverie
as far as rubber genetics is
concerned.

CONCLUSION
With all ihe bonlnecks and
“Kncateness in genetic
AMMOiIH .brasiUensism
~  &ay breedera sdU have to go a
long way to unfisl iis mysteries
The discussion above is neither
exj”ve nor implies that only
njK» has such comffen gaietic
regulatiai, and in”t all ttw
organisras have it in one way or
the <\her. But considering the
--—- — nfrfithedrecuaad
the ytelding span more attention
mus be given in formulating
future improvement prognunmes
than relying upon Ac infomiaiions
accumulated fpom other crop
species. It is very easy to
promulgate on utilisation of
biotechnological loob in genetic
manipulatioo of rubber, but mbber
is said to be a recafciirant gjecies.
On hand a lialc informatica} is
avail*le go far how much
resistance rubber genome may
offer or how much lissom itis to
the biotechnologisi who attemjMs
such manipulations at cellular
leveL Such responses will be very
drasdc as they are directly
expressed in very few cells and
tissues when compared to a whole
organiisn.
Taking into consideration the
various avenues where a rubber
breeder and geneticia can we”,
one can be optimistic in knowing
more about the genetic system in
rubber. However a breeder should
always keep in mind ail these
intricacies before framing future
programmes.
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Rubber Pact Talks

s

h-
irtikK Mte

that in

prcu” terms, this move does not.mount to much. This because, esseotiaUy, the new group is ejpected to no
more than supplement the work already undmaten by the boflier stock wwinuttee of the INRO.

In terms of the aptement. producers and conaimers are to nomioaie three meiiUws each to the new group which

would evaluate the state of affairs pertaning to natural rubber and submit its r*xan to the next
In this ensuing meeting, pi*~ucm are likely lo be vocal in demanding early ren~otiatou of the robber
to its rde of balancing the interest of both the gtoups.

in May.

agrwment, which according lo them, has not lived

of INRO

Their current disenchantment ~ngs from the A that, tialural rubber prk«s has sought lower levels during the
past two years and the cfTorts of the bufler stock manager to shote up prices has been both half-hearted and
ineffective.

By the lime of the INRO meeting in May, the delegates Atkm the la r* coostmung naiiois namely the US, and
the European Communities are likely to finalise tbeir views on the time table for renegoiiaiions of U« ni>ber
pact. Observera believe that without concessions from natural rubber conaimets, the May meeting may not
achieve much, except the restaicmeni by both the factions of their positkai in regard to a new natural rubber
agreement. Already, the producers are sons at the inordinate delay in the reform of the rubber agreement and may
take recoiirse to radical measures to inflaence rubber prias.

Prior to the INRO meeting, producing countries had a meeting in Huuland to hammer a common stiaiegy with
the chiefaim of preventing a fail in rubber prices below the loAm ~ention price provided forin thee x ~

rubber pact. Unfortunately this move met with stiff resistance froni the consumer members at the regular INRO
meet They argued thal market realides jusdfKd Ue cumw I>*« ban* ™hbter. Tte irony is
that, after the L INRO meeting in October, this body uidio” thatit would ent® e “
Ihc new year. But, although |x i~ continued U) dip, the purchase opennoos proved 10 be modest so that d»e

was no fundamental change in the market situation”
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Rubber Pact Talks

The Inlcraanonal Nalutal Rubber OrganisaUoo (INRO) which mel in a two day session late lasi month failed to
resolve the difTerences between the pnsducers and consumers that ccmiprise ihe organisatioo. In the crucial area
of maricet stabilisation pffogranmie. both the parties were poles apan but unlike the acrimony that attended the
meeting of INRO, the latest meeting was characterised by some dsfftt of ovdiality among the psnkr~ts.
Thoi”h no concr” proposals emerged over the contentious issue of bow to shore natural nibber prices, the
meeting agreed to establish an adhoc group of rubber mad"et experts as soon as practicable lo [»ovide an
independent view of the rubber martet situation during the past two y e ~ Analysts however believe that in
practical terms, this move does notamount to much. This because, essenUaily, the new group is expected to no
more than supplement the wcrt already undertakcfl by ibe buffer stock commioec of the INRO.

In terms of the agreement, producers and consumers are to nominate three members each to the new group which
would evaluate the state erf affairs pertaining to natioal rubber awl submit its repot to the next meetbg of INRO
in May. In this ensuing meeting, producere are likely to be vocal in deraandmg early renegotiali<>M of the rubber
agrcemenu which according lo them, has not lived op » its role of balancing the i n ~ of both ite ~ u »
Ttieir cun«»t discwhantment springs from the fact that. nanrnJ rubber prices has sought lower levels dunng the
past two years and the efforts of the buffer stock manager to shore prices has been both half-hearted and
ineffective

By the Ume of the INRO meeting in May, the delegates from (he 1 ~

the European Communities are Rely to finalise their «<w s on th e ~ u» L0

naci O h”ers believe that without concessions from natural rubber consumers. Use May meeting »

take recour” to radical meastm to w.0,
die lowa intervention pdt* provitted to in the existing

consuma membas at the regular INRO

current tower price bands for naiural rub6er. The irony is
indicated that it would enter the market in a big way in

rd T ~1S e proved to modest so that there

Prior to the INRO meeting,

the chiefaim of prevenung a fall m rubber
mbber pact Unfortunately, Uus

meet They argued that market

that, af~r the

was no fundamental change in (he market siniation.



AVAILABILITY OF NATURAL RUBBER IN
TECHNICALLY SPECIFIED FORMS BY 2000 A.D.
AND THEIR OPTIMUM USE*
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INTRODUCTION

nie rubber products
manufaciuring like any
other indusu>’ id the cotirury must
the realities of modem
technology with a view to ensur-
ing its healthy development. In
this conncction, it is imponant to
mwiiion ihai modem technology
ensures quality both in respcct of
materials and consistency.
It is only in ajgiropriatc to ensure
that natural rubbex (NR); which is
the most important raw material
used by the rubb” pnxiucts
manuftiuring industry in India, is
made available to the industry as
modem materials in b~hnically
specified f**ms guaranteeing
qinlity aiKl consistency in quality.
R~gnising this, the Rubber
Board has been striving hard to
modernise the processing and
prescniaiion of NR produced in
the country, in order to make
available NR as technically
~>ecified modem materials,
guaranteeing quality and
consistency in quality with the
help and assistance of the Bureau
of Indian standards. As a result,
aboiu 57% of the total NR
produced in the country today is
now processed and marketed as
modem materials. The details
regarding the various fCHms in

ROBBER HOARD

which 297700 M.T of NR
produced in the country during
1989-90, is made available to the
industry are given below;-

Fcams of NR

CoQventiooally processed
and visually graded sheet
rubber

Coiventionally processed
and visually graded crepe
rubbers

Latex concentrates
Techniadly "lecified block
rubber and Speciality
rubbers

Total

From the v e figures, it can be
seen that there is a clear need for
accelerating the eiTorts directed
towards modernising processing
and presentadon methods of NR
product in Cm: country with a
view to ensuring that NR is made
available to the rubber goods
manufacturing industry in Uie
couhuy as modem materials
guaranteeing quality and
consistency in quality. Therefore,
itis only appropriate to discuss
the strategies being tako) by the

* Paper ~gented at the suninar at Kochi organucd by AIRIA.

ThBRie

: *The ivaUabiliiy and growth of rubber in India by 2000 AD"

Rubbo’ Board in increasing the
avai ty of NR as technically
specified modem materials with a
view to finding out the

Quantity in M. T % of the total
prodiK'tion
207.180 69.69
36,050 12.12
36.910 12.42
17,160 5.77
297300 100.00

availability by 2000 A.D and the
areas where they can be profity
used as against conventionally
processed and visually graded
forms of NR

PRODUCTION OF NR AS
MODERN MATERULS

As a result of the extensive and
intensive R & D ciTorts of various
research or~iisaiions in the
major NR producing countries, a
number of technological advances
are made in the processing and



prescniaiion of NR as modem
maienals. The most importaiii
among (h&se advances, is the
devclopmeni of new processing
meihods which allow MR to be
presented as

* Well defined grades with levels
of contaminants specified for each
grade

* compact Mocks, neatly wrapped
with polythene combatibk with
rubber

* technically spwified material of
assured umfoimity ajid
consistency in quality

* small bales which can be easfly

>(Wec Is pressed n
Mdwapped in light pdyakne.
Tte rcsulmg block nibbm are
iKtaicaUy specified adopting U«

standards fixed by the Boreau of
taduui Slandanls, whicb are

evolved mainly ating into
consideraUonlhcregiiirHnemso,
the rubber products
manuficturers. Tie BIS teye
specified now six Indian sBndard
Nalm1 Rubber grades, namely
ISNR-3CV.ISNH-3L, ISNR-5
ISNRIIO, BN R -a AND
ISNR-50. The specifications
fixed tor each grade are giveii
below:-

1Us »o»widely accepted that
TSR IS ihe rubber fix
jornmimw. -Hic Rubber Board
has drawn up an ambitioos
Progranroe to enh»cc the
FTOdocOon of TSR in a phased
manner so thai by the tum of the
s«lury, 1007 "M.Tonne of NR
will be in the fonn of TSR. While
stnving 1achieve this
target, it is e<iually important to
take proper care lo ensure that
when 7SK is ptodoced in bulk,
quality standards arc continued to
X SCTipulousdy followed and
further unprovemems and
rauonalisatuki are also Isou”™t
about To bring aboit this, Se
Rubber Boarl has already
provided tte required
infrastrwnura] facilUks.

Physical and Chemical rfiquirements for NR

Requircmsnts for

S13J0. Characteristic ISNR iSNR ISNR
3Cv 3L 5
1 Dirt content, % by mass. Max 0333 0.03 0.05
Z  Volatile matter, % by mass. Max 0.80 0.80 0.80
3. Ash. % by mass. Max 0.50 aso 0.60
4. Nitrogen. % by mass Max 06 a6 0.6
5 Initial plasticity 40+5 30(Min) 30(Min)
6. Plasticity Retenuon Index (PRI), Min 60 60 60
7. Colour (Lovibond scale). Max - 6.0 -

handled, transported and stt”

* an industrial raw materi&l
offering assured processability and
value for money

The new process involves the
conversion of the rubber id the
latex and/or in the scrap forms,
into gr~ular forms, m contraa to
(he sheets or crepes of the
convenuoniJ processes, principally
as an aid to rapid and efficient
drying, but with advantages also
in that properties could more
easily be controlled by chemical
treatments. The granules after
about four hours drying at about

Technical spscificauon is done by
taking samples frora select
bales representing each lot and
tesing fcr the various parameters
mentioned in the spceifKalitML
After ascertaining theg ~ . the
blocks are parked in hi” <tersity
polythene bags marked with the
grade and net weiglu. Each bag
contains two blocks of 25 kg
each. U is (*ligaiory on the part
of the produce of any fomi of
Technicdly Specified Natural
Rubber ffSNR) to grade and
market his produces m conformity
with such standards as are
specified by the BIS from ume

to time.

ISNR  ISNR  ISNR
10 20 50
010 020 050
050 080 080
075 100 150
0.6 0.6 0.6
30(Min) 30(Min) 30(Mii
50 40 30

The measures mchide. technical
CMJiol in the prodiKiion of new
process rubbers by individual
processors. All dte factories
producing tedmicaQy specified
rubbeis are inspected periodicaly
by the Specification Officers trf
the Board and ofBdais of the
Bureau Indian standards and
samyries are drawn, tested and
cenified by the Rubber. Board.
Also, ai! these units have either
their own laboratory or
arrangements for testing and
certificaticm by an approved
outside labwaiory. Thus, every
bale of TSR marketed in the
country will be guaranieed for its



quality and the rubber goods
manufacturers can take advantage
of this position. Also the Board
runs courses to uain personnel in
quality control of technically
specified rubbers besides
providing advisory services to
assist producers in factory
operation and laboratory luting
and certification.

The development of new
fHTxesscs for production of the
above rcfened technically
specified rubbers, has also opened
the door for funher improvements
in the processing and presentation
of NR as g)eciality rubbers that
can meet the special requirements
of the robber consumers. The
important spwiality rubbers thus
developed and which arc having
great significance and relevance
to the rubber based
industrialisation of the country arc
die foUowing:-

* General Piupose Rubbers

* SigKrior Processing and ProccK
Aid Rubbers

* Grafted Rubbers

* Deprotenised Rubbers
* Cyclised Rubbers

* Oil Extended Rubbers
* Epoxidised Rubbers

The salient features of these
speciality rubbers are the
following;-

GENERAL PURPOSE
RUBBERS

These are viscosity stabilised
rubbers meant for large volume
application such as in tyre,
conveyor beltings and hose pipes
manufacturing. These rubbers are
produced from a blend of
deliberalely coagulated latex
nibber (a minimum of 40% by

weight) and field coagulum. The
I"rameters suggested for this
gi~de of rubber are as foUows:-

Paranieters SpeciTication

limits

Diit content (%) max -0.10
Volatile matter (%) max -0.80
Ash content (%) max -0.75
PRI min  -50
Nitrogen (%) max - 0.60
Mooney Viscosity M L (144)

100c - 657
Accelerated storage
hardening A P (max) - Sunk

SUPERIOR PROCESSING/
PROCESS AID RUBBERS
These are rubbers prepared by
coagul~g a blwid of
prevulcanised rubba- and normal
latex. SP Rubbers contain 20%
vulcanised rubber and 80%
unvulcanised rubber wh«eas
Process Aid rubbers generally
mariceted as PA-80, contains 80%
vulcanised and 20% unvulcanised
rubber. The advantage of SP
Rubbers are in the manufacture of
extruded and calendered products
for obtaining b~ ter finish, lower
die swell and hi*er dimensional
stability.

GRAFTED RUBBERS
Grafted rubbers are produced as
Methyl methacrylate and/or as
styrene grafts. The Methyl
mwhacrylate grafted rubbers are
known as MG rubbers. These
rubbers consist of polymethyl
meUiacrylate ¢ h ~ grafted to the
natural rubber molecule and are
produced in two grades, MG-30
containing 30% and MG-49
containing 49% polymethyl
methacrylate. They are mainly

used as self- reinforcement
elastomers and in adhesives. The
stynaie grafted ruWjcrs consist of
styrene molecules grafted to the
NR molecule and the graft can be
used in place of high styrene SBR
type of synthetic rubber.

DEPROTENISED
RUBBERS (DPNR)

DPNR is a highly purified form
of NR with low non-rubber
contents. Due to the low
non-rubber contents, water
abaarption of DPNR is very low
and hence its electric” prc/rties
are better.

CYCLISED RUBBERS

Tlie hard resinous materials
obtained when NR is seated with
acidic reagents such as con.sul-
phuric acid, paratoluene sulphonic
acid etc. is known as eyelid
rubbo-. This material can be
blended with NR to produce
vulcanisates having high hardness
and good technological properties.

OIL EXTENDED

RUBBER (OENR)

Natural rubber extended by
suitable type of pcdx>leum oils
like Naphthenic cx aromatic oil, is
known as OENR. OENR reduces
or dispenses the use of peptisers
in rubber compounding and
reduces the crystallisation
tcnd”™y of rubbers at low
tempaatures. Normally OENR
contains 10-25 parts of oiL

EPOXIDISED NATURAL
RUBBER (ENR)

ENR is a chemically modified
form of natural rubber prepared
by the in situ epoxidation of
natural rubber in the latex stage
using formic acid and hydrogen
peroxide. Compared to natural



rubber. ENR has high oil
(esistance, less air peirne~Uty,

better wet skid resi~aoce and low

rolling resistance. The potential
applications for ENR are in tyre
industry for the manufacture of
passenger car tread, iBoior cycle
tyre tread, tubeless tyre inner
liners, inner tubes, adhesives, oil
seals, gaskets, etc.

FAaLITIES AVAILABLE
AT PRESENT FOR
PRODUCTION OF
TECHNICALLY
SPECIFIED NR GRADES
There are ai iwesent 22 factories
producing technically specified
block nibber and during 1989-90
these factories produced a total
quantity of 17160 M.Tonne of
ISNR grades. Out of this 22
facioiies. 6 factQri& are in the
co-operative sector. 3 in the

public sector and 13 in the private

sector. Also ihc installed capvity
of these 22 units is estimated to
be 37200 M.Tonne par annum
and the aveage capacity
utilization during the year 1989-
90 was only about 46%. TTic poor
capacity utilization is due to
several factors such as lack of
availability of raw materials,
disruption of power supply, L ur
absenteeism and/br unrest.

mniough the respond for the
adoption of the modem processing
m~ods was initially poor in the
country, the situation has changed
in recent years and as per the
infonnation available, about 24
licences which include 5 public
sector units and 19 private sector
units, have already been issued by
the Rubber Board during the last
two year. The installed capacities
proposed for these 24 units are
estimated to be of the order of
37800 M.Tonne. Based on the
Ucences already issued, it would

maybesetnpi,UK",,

* JU'uslhOTwUlIbe

1994-95. Also assuming ihat
aUrasl two new oniis each having
anmaalledcapa:iiyot2500
M.Toime per aiuuun would be sel
up during Die 9th plan period, the
insBUed capacity for ptoducdoii
Of TSR can be estimated to be of
llio orier of 100,000 RToniie per
year by JOOOA.D. The year-wise
figures of production projected
during the period 1990-91 to
1990-2000 ait given below;-

Estimaled productiwi of
TecJuiically Specified Rubbers
from J990-91 to 1999-2000

Yea Estimated jroduotion

of TSR (in M.Tonne)
1990-91 20,000
1991-92 25,000
1992-93 37,000
1993-94 48,000
1994-95 56.000
1995-96 64,000
1996-97 73.000
1997-98 81,000
1998-99 90,000
1999-2000 100.000

Besides producing the ordinary
grades of technically ~ifie d
rubbere for which BIS smdards
are already available, it is to be
mentioned ihat steps are also
underway for the production of
speciality rubbers in the country.
Already two units have been Kt
up for production of PA-80
njbbers and four of the

«H)peradve factories have
started production of GP
mbbers. A new factory of 10
tonne per day capacity ofGP
rubber also is being set up by a
company sponsored by the Rubber
Board and the Rubber Producers'
Societies and the factory may
start production eariy 1991. In
rcgject of other speciality nibbere
already mentioned, the Rubber
Board has already taken aeps to
standards ce procedure fcr their
commercial production and
production of sample quantities
for supply U) seiectcd consumers.
If the reMonse to these Miality
rubbtTs is found to be
enthusiastic, new units for the
produoira of all these speciality
rubbers may be sel up in the
years to come and by 2000 A.D.
it may be possible to make
available adeaa some 10.000
M.Tonne of “»ciaiity rubbers.

OPTIMUM USE OF
TECHNICALLY

SPECIHED AND
SPECULITY RUBBERS
Itis well established that
technok)gy improvement in the
case of rubber goods manufacture
centres around mc”y on the
desisting of the rubber u»npound
for each {Htxluct and on the
selecDon 0S the right type and
gr” of polymer for the right
product Since NR is the main
polymer available in India for the
manufacture of rubber products
and bulk of the NR Produced in
the country is made available as
viaially gi”ed sheets and or
crepes which lack uniformity,
there is a case for making
available well defined grades of
NR with technical speciftcalion®
to rubber goods manufacturers
with provision of after sales
services to enable them to t"e
right decisiCMis on Ae type and



grade of NR to be used for
individuai applications.
Recognising ihis &0 , the Rubber
Board already taken neps Tor
incTKising the producd«” of
different grades of technically
spKiHed rubbers and speciality
rubbers and made arningcincnts
for ihe iTOvision of after sales
services to OKisumcrs wherever
required. Rubber goods
manufacturers can take advantage
of these effwts by inu”iing
closely with ihe Rubber Board.
However, it is felt that il wUJ be
wcffthwhile to give some lips for
the optimum use of difTerent
grades of technically specified
rubbers and speciality rubbers ior
enabling the rubber goods
manufactures to pick and choose
the right type and grade of rubber
for the right producL The dps for
ot~um use of the different
grades are given below;-

ISNR-3CV

This grade  rubber can
proHtabiy be used in all
plications where superior
dynamic {Bt}penies are required.
For instance, in aero tyres, steel
belted conveyors and engine
mounting, the u” of this grade of
rubber can ensure reduction in
oiergy consumption in mixing
and ccwmpounding.

1ISNR-3L

This grade of rubber being a pure
light coloured material can be »
best choice for ihe production of
all coloured products particularly
li~t coloured and transparent
articles. The specific products for
which this grade of rubber can be
made optimum use of are
pharmaceutical closures, high
grades of footwears, hot water
bottles and mgical sundries,

chkffinaicd rubber, white side
wall of tyres, rubber tubings and
hospital jSiectings.

ISNR"S

This grade of rubber can
effectively substitute RMA I1X &

I in all applicatims with cost
benefil The specific areas where
this can be pFofttably used ace
production of automobile tubings,
high grade conveyor belts, and
moulded and extruded products
requiring high dynamic properties.

ISNR-10

This grade of rubber can
effecUvely substitute RM A 111 and
IV and EBC IX, The areas where
this ~d e of rubber cai be made
optimum use are tread and carcass
of automiAile tyres, cycle lubes,
conveyor belts, hoses, and black
moulded and extruded i*oducis.

ISNR-20

This grade is peferrod for the
production of automobile tyre
components particularly the iread
and carcass due to techno-
economic consitterations. The
specific areas where this grade of
rubber can be made opt*um use
are the following:-

(1) production of the tread and
carcass of automobile tyres

(2) Manufacture of off the road
tyres, ADV tyres and cycle tyres

(3) Function of black coloured
moulded and extruded products.

ISNR-50

This grade of rubbw is preferred
for use in the manufacture of
cheap products requiring low
service properties. The products
where this grade of rubber can
profitably be used are cheap
footwear items, cycle tyres, hand

made hoses, flocar tiles and black
moulded and extruded products
requiring low service life.

GP RUBBERS

This grade of rubber is ideal for
use in large volume “plications.
By the use of this grade of rubber
in the production of tyres, the
practice of blending of sheet
grades with estate brown crepes,
remiUed crepes etc. few
cheap”ing the compound, could
be avoided. Since tI* viscosity of
rubber is stabilized in GP rubbers,
there is t> need for
premasdcation. Also the uniform
consistency in viscosity enables
beuer processability. The savings
in energy by the use of GP rubber
can be substantial. Also use of GP
rubber reduces the need for
continual factory proceK
adjustments among batches
resulting in a k)wer rcj«:i for the
final product. The specific
products where GP rubber can be
used with cost benefits arc

(1) Automobile tyres (2)
Conveyor belts, particularly steel
belted conveycM- and (3) Hoses.

SUPERIOR PROCESSING
RUBBERS

The grades of rubber coming
under this category, arc prefcjred
for the manufacture of extruded
and calendered jmiducis because
in such applications, better finish,
lower die swell and higher
dimensional suibiiity are
warranted. Therefore, for the
manufacture of extruded and
calendered items requiring better
finish and dimensional stability
these grades of rubber arc
recommended.

GRAFTED RUBBERS
These grades of rubbers can be
used profitably as substitutes fo«
high styrene rubbers and/cr for



use as sclf-reinforcemeni
elastomers and also in the
manufacture of adhesives.

CYCLISED RUBBERS

TTiis rubber can be blended with
NR to produce vulcanisaies
having high hardness and good
technological propoties,

OIL EXTENBED
NATURAL RUBBER
(OENR)

OENR can be profitably us«I for
ihe production of tread of
pa”nger car tyres since tyres
produced from OENR based tread
shows improved skid resistance.

DPNR

DPNR being a highly purifjed
fonn of NIR. is Ow ideal for

Rubberised Coir

clecuical applicaiia,,s and fot ihe
pr~ucuon of medicmal sioppm
where purity

epoximsed rubber
~xiJisoi naural nibbet have
lugli oil rtsisBKe and less air
P“™eabimy and hena ate
prefened for use in oil seals O-
nngs, gaskeis, diaphrami and also
m place of butyl rubber.

CONCLUSION

The icchiiolojKal advances
already made in the ptoduciioii of
NR in iBchnictUy i”xcifted
moUera fonns, geared to meet
consumer requirements, are very
rctevan and impestaDt for
healthy development erf the rubber
products manu”turing industry
in the country. Recognising the

silialon. the Rubber Board as a
pan of a planned modcmisauon
I"osramroe, b suiving fc*

"f"M\J nisaiion of processing and
Pr«««ation of NR. As alesoh, it
1S expected that by 2000°A i) it
wU be possible to nu&e
availabale ajbstamial giaiaities of
tedmically specified rubbers and
*P«ialiiy rubbers for use of the
rubber goods manafactoren in the
country. The rubber goods
tnamifacjir.a™ industry mum
appreciate this fact ami sbemld
make smecre efforts directed
towards transi™g the new
dsveloproesits and the effwis
made by the Rubber Board into
application, thereby helping the
indusQ7 >0 make optimum use of
the technological advances made
in processing and presentation of
NR #

Industry

Soon alter the lind World War. the rubberised coir industry originaied in Ausuia. Id the fotowing years
it spread lo other pans of Europe and the world. In India, the rubberised coir industry entered in the
field of coir industry in die early 1960's. Now, in India, there tie about 25 rubberii~d cow producing
units. These units are producing about 8000 tonnes of rui~ised coir products valued at nearly Rs. 33

crores.

RuWierised coir finds the following end plications.
a) Domestic upholstery - mattresses and cushions.
b) Industrial cu”ioning - Bus scats. Automobile cushiwiing, Railway seats.

c) Air niteration in Industries.

c) Carpel underlays.

d)  Industrial packaging,
0  Acoustic insulaiioa

The domestic uphol"teiy sector constiiuics more than 75% of the sales of Rubberised Coir Industry. In India

there is still ample scope to treble the sales of rubberised cwr mattresses.

The Industrial cushioning sector constitutes about 15% of the total sale of rubberised coir products. U is
mainly dominated by latex foam rubber and Ployurethanc (PU) foam.

Rubberrsed Coir Industry .s highly Bchnologically intensive. Autoniatic nuchinery is contpletely used in the

different proccssofm anu facture .




REPORT OF THE STUDY ON THE MARKET
ACCEPTANCE OF LATZ LATEX

s. MOHaNKUMAR, K5. GOPAtAKRISHNAN,
TECIINICIAL CONSVLTAMNCY DIVISION.

SYNOPSIS

bi the past iwo three decades or
so research and development in
the Imex processing industo’ and
its application to produce different
end products have enabled the
industry to provide better and less
expensive standard products. The
woric actively being pursued by
Ntolaysia in this regard
particularly to improve the
properties and qualities of late®
concentrate is remarkable.
Because of the relcnUess efforu,
the country has developed
different types of latices like
LATZ lalex, Hydroxylamine
treated latex. High drc laiex etc.
which are suited to the changing
requirement of latex ccisuming
indusiry. Of this, LATZ latex
concentrate was well received by
the consumers. Statistics of
«)ncentraied Uuex in Malaysia
shows that more than 60% is of
high ammonia type (HA) in past,
and in reccnt years the trend has
been towards the use of low
ammonia laiices (LA), mainly
LATZ type. Recognising the
merits of using this laiex, the
Rubber Board in India at its
centrifuging factory has deveiope4
know how suited to Indian
conditions for the production of
tow ammonia preserved latex
(LATZ latex) and started its
commercial productiwi. This low
ammonia latex possesses all lhe
desirable qualities of HA latex
concentrate without the adverse
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effects of high ammonia. Some of
the consuming units have already
started using this material
regularly. However, this does not
mean that LATZ latex has been
readily welcomed and widely
acceptced in the market. Still there
is quite a lot of ignorance about
this' rubber, particularly about its
advantages among the small and
medium consumers. Similarly
their pe<”le yet to be
convim*<i about the need foe
chai<gc in latex processing. In
crdr? to d'spel such doubts and to
fm>ke the COii<vumers aware of this
pnxiuc. a maiket study was
ccHiducked and its findings are
su.uivirised »n this report.

LATZ LATEX

Low .Ammonia>TMTD/Zinc oxide
Lale' popularly known as LATZ
is 3 modem marketable form of
60% concentrated lalex with
QOG0&m distinct advantages over
the standard high ammonia laiex
concentrate. The ~ifications of
LATZ latex ate exacting. It has
the same propotics o(
concentrated latex and allow the
ccmsumers from hazards.

ORIGIN AND GROWTH

The research woric done in latex
processing industry by Malaysia
bore fruitful results and they came
out with LATZ lalex in 1975.
However, the product was
developed and popularised only in
eighties. In 1980, the annual

consumption of low ammoiua
latex exasedcd 40.640 tonnes (dry
weij~t). Now it has increased and
understood that over 15% of the
total concentrated lalex produced
in Malaysia is in the form of LA
latices.

LATZ IN

The F4lo( Latex Processing
Centre, owned and c~rat” by
the Rubber Board, is the fust
factory that produced LATZ latex
in India It started its commerci®
production in April 1990 and
produced about 375 M T drc of
LATZ latex uU December 1991.
Since then two {Hiblic sector units
have also joined in the production
of LATZ latex. Another unit in
the estate sector and one in
private sector are now in final
stage of producing this Latex.
Efforts are also being made to
extend the producdon in other
processing fk;tones.

INDLi

PRODUCTION OF LATZ
LATEX

Among various low ammonia
preservative systems developed,
LATZ is effeciive for preserving
both field latex and concenuaied
latex. As per the im:«dure
standardised at the Rubber Board,
field latex is preserved with 0.2%
ammonia, 0.CG5% TMTD and
0.025% Zinc oxide by weight of
lalex. TMTD and Zinc oxide are
added as 33% and 50% dispersion
res~tively. The quantity of



chemicals required for 100 kg
field laiex is given in Table 1

Hie LATZ preserved field latex is
cenirifuged using processes
similar to those used in HA
method. After ccntrifuging, the
latex is ammoniated lo 0.2% by
wt. and MST is boosted by the
addition of 0.075 lauric acid.

ADVANTAGES OF LATZ
LATEX

LATZ latex possesses certain
specific advantages over HA latex
in both processing and
manufacturing

A. ADVANTAGES IN
PROCESSING

1. Improvement in quality of
centrifuged latex and preserved
latex - The preservation of field
latex and centrifuged laicx using
ammonia. TMTD and Zinc oxide
system actually produces a sterile
latex. The control of \T-'A is
excellent with this system

2. Savings in cost of
preservatives - quantity of
chemicals required for processing
latex with this system is low.

3. Savings in consumption of
ammecnia-There is also
considerable savings in the
consumption of ammonia, about
80%. by the new method

4. Savings in production costof
skim crepc - Since the ammonia
m skim Litex is low. less amount
of sulphuric acid is requin.\I for
coagulation.

5. Savings in elTluent ueatment -
As less sulphuric acid is used for
skim coagulation, residual
chcmicals present in the effluent
will be low which leads to

to e IS33% savings in processing
cost wiih ihe LATZ sysKm.

B -advantages LN
manufacturing

1. hATZ I£chnokjgy for
PTCessing ccnex assurts low

2. As LATZ is compleiely sterile,
itcan be stored for longer periods.

3. Zinc oxide and TV fnj added
to LATZ are compoumjing
ingredients for most of the latex
products Bjid hence do twt
interfere with the cotnpotinding
behaviour.

4. LATZ can be con'vumcd
without deairmoniaiion process
which is neccssary during the
manufacture of some of the. Lucx
goods while using HA laex

5. Use trf LATZ lattx helps the
manufacturers to contiul and
reduce pollution and
environmental problems.

6. Lastly, manufxturers are
benefiied in production cost, since
they can do away with the
deammonialion step.

LATZ LATEX AND THE
CONSUMERS

In order to ass”s the specific
advantages aaniing to the rvbbcr
consumers by using it, we have
collected their view through a
questionnaire. Since foam rubber
is the single largest user of latex
concenuate (its share of total
latex usage is 48% in 1989- 90)
details were collected from the
manufacturers of foam rubber
alone. There are 329 licensed
imits in India to produce foam
njbber, distributed all over the
country-thepauemof
distribution of units is given m

Table 3. Though questionnaires
were sent U) all the foam
manufacuircrs. only 75 units have
fpished completed details in
lime. In addition, a few have
responded well and enquired more
clarificatiwi on this product.

From the tfciails collected it is
found that there are still

difference of c")inirais about this
latex. Some of die units who
already started using this material
regularly, have reported diat its
performance is belter than ibe
standard HA latex. Many units
have undertaken trial production
with LATZ latex and fewnd the
same bcttw but are of the opinior.
that they will use this product
regulariy only after knowing its
constant availability. Another
group of ccwsumers who arc
far-sighted enough to forsec some
of the changes in the latex
processing industry welcomed and
evinced interest to switch over to
this product if it is technically and
eccaiomically suitable. A few
showed subdued interest and
enthusiasm bccause they are the
peqgjie who are engaged in black
marketing and tax evasion. Some
units which are not considering
about the quality and other
a”)ccls arc very sceptical as they
are hj*py with the conventional
form of kitex. To substantiate this
argument further, it is pointed out
that they are not interested to take
any risk in changing the raw
material due to the noi-availa-
bility of testing facilities.

There are also lot of suggestiocB
made by ihe consumers. Some
rea:ted strongly about i)” quality
of latex. They have an inferiority
that they are in a lypical siuiation
of having no alternative choice
except to buy and use anything
they get as latex. It is rumoured
that even some non IS! units are



also marketing their Imex as ISI.
Therefore, for ensuring
standardisation of quality, they
suggested to produce and market

LATZ latex strictly ~ 1S1 product.

Some consumers required detailed
informaiic« on chemical content
(rfLATZ latex, the percentage of
drc, price, its availability and
despatch position. They evinced
more intereston LATZ latex
because of its low ammonia
content, and suggested to simply
~  product at a fixed i»ice fMa
period of atleast one ye”.

While the above suggestions are
in favour of LATZ latex, some
ccmsumers who have used this
latex for trial production went
further ahead and argued against
it on the following ground that
high ammonia content (0.75-
0.80%) is generally reqhiired for
manufacturing most of the foam
pnxiucts. To strengthen this
argument they added that, if
ammonia is low, lability
decreases and at the same time
foaming time increases which
aects the quality of finished
good. They also pointed out the
difficulues in {xocuring LATZ
laifx as its landed price is
comparatively high owing to high
tran”xtftation cost when
compared to the landed price of
coDCemrated lata as the former is
Qow as”ilaUe (miy at Chethackal
and Punalur.

FUTURE OUTLOOK
K Supply

Though PLPC, PCK and RPL are
Uie wily three units engaged in
production of LATZ latex, efforts
are being made for setting up of
m<»e such factories in corpwate
and esuue sector. Some of the
existing units processing 60%
concentrated latex have welcomed

this move and prepared to convert
a sizeable share of their
production to LATZ latex.
Therefore, an economic analysis
of lateen processing Industry is
necessitated to get an idea of the
production possibility of this new
type of latex.

In order lo assess the struigth and
weakness of this industry, a study
was conducted by the Rubber
Board, and the report of the study
revealed that there were 28 units
in operation for processing
centrifuged latex during 1985-86.
TTie achievable capacity of the
industry was estimated to 52500
MT and the capacity utilisation is
48% of the achievable capacity.
Since then 5 units in imvate
sector have joined the production
line in 1989 and increased the
achievable capacity lo 61100 MT.
In addition, licenses w ~ issued
for 16 new unite. Some existing
units hale also enhanced the
installed c/iacity. The repc«t
estimated that capacity utilisation
of the industry will increase by 7
to 8% in the coming years.
Taking into account the
emergence of new units and
expansion programme of the
existing units and assuming 57%
and 48% c”>aciQ' utili“tion, the
supply position is projected and is
given in Table 4. From the table
we can see that projected supply
of concentrated latex for the year
1990-91 would be 47652 MT.
when 57% utilisation and 40128
MT whecm 48% utilisation. But the
Jjwoduction figures published by
the Rubber Board for the
corresponding period is only
39440 MT which is lower than
what we have projected. This
difference may be due  the
suppression of actual production
by the private sectcw units as
explained in earlier suidies.

B. Demand

Demand for latex is said to be
derived demand in nature since it
depends on demand for the end
products. The important products
manufactured from latex are foam
rubber, elastic thread and dipped
goods like gloves, toys, balloons,
teats, bladders and so on. There
are about 1200 factories engaged
in production of different latex
based goods scattered all over the
country. Product-wise
consumption of latex for the
period 1975-76 to 1990- 91 is
given in Table 5.

The consumption figure in Table
5 shows that the industry has
registered an annual growth rate
of 12% over the 16 year period.
Assuming the same growth rate,
the estimated demand for the year
1991-92 wiU be 44650 MT and
for the year 1994-95 it will be
62730 MT. It is also expected that
the gnjwth rate of demand for
concentrated latex will not change
in the near future since the newly
est”lished gloves manufacturing
units a/e importing latex from
abrc”™. Moreover, some of the
manufa -iurers have now stalled to
subsutute good quality creamed
latex and preserved latex for
concentrated latex.

An analysis of the consumption
figures provided by the 75 foam
units included in the study shows
that their requirement of LATZ
latex for the next two years will
be in the o® of 58% and 60%
of the total latex requirement.

B a” on this we can estimate the
total demand for LATZ latex in
the foam industry and the
estimated figures are 14490 MT
for 1992-93 and 17068 MT for
the year 1993-94. This is only a
rough indication of the future
demand pattern showing there is
exciting prospects for LATZ
latex, "wever, the
techno-(»xmomic consideratiocis
suggest that the c<»)suming
industry would pief<® at I~ t 20
to 30% latex ctMisiunpticm in the
fonn of LATZ latex and therefoe



the processing industry will be in
a position to expand its
OToduction to meet this demand
The compaaics interesied in
tapping this maiicci should then
take several stejM for the
successful operation. An attempt
is made here to suggest a few
important measure to be
undertaken before starting the
venture.

MEASURES

1. As LATZ laiex is a new
product, make it known to die
public at large including people in
die same industry is impwiam.
Similarly, measures diould be
taken to create a ikw awareness
about the need for incorporating
industrial safely measines.

2. It is also essential to iintpjn>ic>.
more practical demonstrations in
major latex consuming centres.
This will enable the c<»sumers to
get full details of its chemical
stnicture and the changes if My
required while using latex for
pnjducing different type of laicx
based items

3. Since m~ority of the
consumers are small scale units,
LATZ latex should be supplied in
poteniiai areas through regional
depots so that the small buyers
can diroctly purchase it from
depots without involving miKh
paper work and other formalities.

4. Arrangements should also be
made for the sale of LATZ latex
in small quantities since the
working capital of small units is
very low.

5. Lastly, price which is the
most deciding factor of purchase
in small factories, should be faed
on a definite criteria taking into
account the actual cost involved
for processing this latex plus a
nominal margin.

table 1

Chemicals
Amraonia

Zinc oxide (Zno)

Tata Melbyl Disulphi* (TNfrD)

TABLE 2

*bjwtofbl,

Proassing « a of 100 feg. (drc) Cenex nsmg

HA and LATZ systems

field LATCX: 117 M W 7390 kg. (,m *t)'

Prt"jrvatives HA.
Qty. Cost
(Rs.)
Ammonia 3.900 39.39
DAHP 0200 412
Zno
T™T

CENEX: 100 kg (drc) = 167 kg (wet wt)

Ammonia 0.835 8.43
L~iric Acid 0.033

SKIM PRODUCED: 13 kg. drc

H204 4.000

effluent TREATMENT

FeCb 0.300 4.90
Lime 7.500 1050
TOTAL COST 82.39

Qty.

pegs)___

0.975
0.20G
0.0975
0.0975

0.125
0.125

0300
3.750

Cost
(Rs.)

4.12
5.as
9.75
29.56

1.26
17.62

4.90
5.25
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TABLE 3
State-wise distribution of units manufacturing foam rubber (1989-90)
State No. of units Total licensed auamitv of naiin.il luhber (\fn
Andhra Pradesh 14 699
Gujarat 21 945
Haryana 14 835
Knraiaka 35 3020
Kerala 50 2445
Madhya Pradesh 14 640
Maharashtra 19 1175
Punjab 27 980
TamU Nadu 28 3507
Uuar Pradesh 36 1605
WestBen” 10 334
Delhi 44 4516
Others 17 1473
TOTAL 329 22174

Source: Directory of Rubber Goods Manufaciurers in India-1989.

TABLE 4
Projected supply of CcmcMtrated Latex
Year Achbvable caoacitv (MT) Total Supply CMT)
Existine Prooosed 57% Utilisation 48% Utilisation

1990-91 61100 22500 83600 47652 40128
1991-92 61100 32250 93350 53210 44808
1994-95 61100 32250 93350 53210 44808

TABLE 5

Produci'wise consumption of Concentrated Latex (Qly. in tonnes)

Y»r Latex fcam Dipped ' Others Total
1975-76 2033 3478 841 6352
1980-81 5753 4945 3122 13820
1985-86 12396 7602 1447 21445
1986-87 13100 ’ 10150 1625 24875
1987-88 14400 11590 2200 28190
1988-89 15230 12236 2954 30420
1989-90 17783 14052 4955 36790
1990-91 NA NA NA 39865

fNA » data Not Availablel
Source: Indian Rubber Statistics, 1991
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INTRODUCTION

The percapita nibbw bolding size
in Kerala is a misleading variable
in policy analysis. The total
resources under a single
management unit in a farm family
may be considered as a relevent
one for analysis. In studying the
profit maximisation motive of the
growers this is the relevent
concept. The importance of off-
farm sourccs of incomc cannot be
ignored in Ay farm management
analysis. The sources and
magnitude of the total on farm
and off- farm incomcs of the farm
families have to be integrated in
the framework. This study is an
attempt towards this direction.

METHODOLOGY

TTic study was conducted in
Taliparamba laluk of North Keraia
and Kanjirappally taluk of CenuBlI
Kerala, being the two older areas
of rubber cultivation in the state.
The appropriate unit of
investigation for the study was the
farm family rather than farm
operator or the head of ihe family.
mHie raiionable is that the farm
family plays a pnimary role in
determining resources allocation
such as land, family labour
between on farm and off-farm
employment, capital etc. The farm
family is not only a consumption
unit but also an import™t

r.i1.S£Er

FAMILY APPROACH :

p.Rajasekharan

dedsioR inaldng unit for facior
supplies and resource adjustments.

One hii,idrcd and twenty farm
tamiUes were selected for the
study and data were collected
Uirough a pre-tesled schedule 6y
personal interview. Lorenze
curves and Gini ratios were
wated out to find out the
concentration of land holdings.
Income from off-farm sources
were analysed s">araicly. The
data were collected during 1990
and 1991, keeping ihe reference

period of the study as 1989 « ‘90-.

HISTORICAL LAND
UTILISATION PATTERN
In Taliparamba taluk ninety one
percent of the sample growers
wen migrants from the Aw hile
CenirBi Travancore region and on
an average the growers migrated
27 years back. During the initial
years of migration the farmers got
cultivation rights from the
intermediary. In the erstwhile
Malabar region due to Ihe
concentratiai of land ownership
in the hands of Jenmi households
Ihe majority ofculUvaling
households hold land under the
usual tenancies, viz, kanam.
kuzhykanam and Verumpatumi
(Varghese. 1970). TTte punam
cultivation and Icmongrass
cultivation were prevalent in
c”lier years followed by a

combination of crc”s like tapioca,
+Mashewnut, pepper coamut and
arecanut Natural rubbo- was
introdoKd in later years. Tlb
average years of experience of
growers in agricultural was 31
years and thatof n*ber
cultivation was only 16 years. H k
crops introduced in the different
parts of the iah+ varied
depending on the previous
experience of the growers m the
erstwhile Central Travancore
region. The amendment to the
Land Reforms Actin 1969
conferred full ownership on the
tenants in respect of land in their
poss”™on and brought them into
direct rdationship with the state
by the abolition of all
ini“mcdtary rights (Oommen.
1975).

In Kanjirappally taluk the crops
prevalent were tapioca, coconut,
pepper and rubber. Namral rublxr
was intnxluced fn>m very early
times and all the growers
interviewed have replanted rubber.
The average y e * of experience
of the growers in agriculuire and
rubbCT cultivation was 38 years
and 35 years, r«pectivcly.

LAND AQUISmON
PATTERN

The percentage of gnawers who
g(H land by purchase or through
Land Reforms Act was found \o
be the highest categcvy in
Taliparamba, (Table 1).



TABLE 1
Land aquisition paiicm (per cent of growers)

Taluk Inherited
Tfriparamba 26
Kanjirappally 31

A group of migraio/y growers
was al” found in the region who
disposed the land in one location
and purchased it in arwthcf.
mainly through capital gains,
though Uie percentage was
negligible. The percentage of
growers who got land by
inheritance combined with
purchase was found lo be the
highest in the Kanjirappally
region. However the percentage of
powers who acquired land
additionally during the last five
years was onJy 10 and 7
respectively, in Taiiparamba and
Kanjir~pally taluks.

STRUCTURE OF AGRI-
CULTURAL HOLDINGS
The cotjcept of farm family is
used to denote the land resources
held by all family members
wlwse inccwnes were pooled
together under a single
management unit. For pracdcal
purposes the whole farm family
should be consictered as the valid
unit of analysis.

Kerala agrioiltural household is
characterised by a typical
multicrop envircsiment. TTie crop
mixture grown in Taiiparamba
were mainly coconut, cashewnut,
pepper, arecanut, rubber and
banana. The study revealed that
on an average 50% of the
agricultural land was devoted to
rubber and the remaining 50% lo
other crops (Table-2). The major
crop replaced by rubber was
cashewnut and three reasons were
attributed for this replacement
'Hie first and foremost reason was

L.R Act*urchased Both inherited and

Piirchased
62 12
28 41

the institutional effort of the
Rubber The second reason
mentioned was the absence of a
well developed maTkeiing strategy
for cashcwnut and the third was
the advantage of realising
distributed income for rubber
throughout the year as against
three months for cashewnut

grower will cultivate a crop
provided the relative profitability
of the crop is high. The growers
mCTlioned that die relative
profitability of rubber was on tle
higher side compared to other
compedng crops.

CONCENTRATION OF
LAND HOLDINGS

The Lorenz curves indicating the
concentration of land holdings are
shown in figure” and 2. Gini
ratios wens worked out. The ratios
were 0.39 for Taiiparamba and

TABLE 2
Average land holding of farm families (Ha)
Taluk Immature Mature Area under  Total
rubber rubber olhercroDS  area
Taiiparamba 0.65 0.41 1.07 Z13
Kanjirappally 1.08 0.83 0.15 2.06

On a farm family basis the share
of land allocated to rubber in
Kanjirappally was 93 per cent.
This percentage of land allocation
to rubber clearly indicates its
importance in the household
economic structure. The land
albtted to crops other than rubber
was only 7 per cent in
Kanjirappally region.

The diffusion of innovations is a
pre requisite for any technology
adoption. The planting materials
and other complementary inputs
and institutional assistance were
more readily available in Central
Ko”Oa than in North Kerala. The
spread of the devastating disease
of coconut (Root will), one of the
major competing crops for land
was cited as another reason. The
third reason pointed out was that
the spre” of a single perennial
crop in die surrounding region
influenced ihe growers to switch
over to that crop. Above all a

0.38 for Kanjirappally taluks
which indicates that the
concentratic»i cm land toldings is
almost similar in the two regions.

INTERCROPPING

The intercrops cultivated in rubber
small holdings wer ginger, sweet
potato, colocassia. sesamum,
tapioca and banana.

Ten per cent erf the growers did
not resort to in”rcropping owing
to non-economic reasons.
However the scenario was
different in Kanjirappally taluk.
Twenty four percent of the
growers had not planted
intercrops. Lack of managerial
input (for 6%) and possible
influence of agricultural and
non-agricultural incomes (for
18%) were stated to be the
reas(V)s for not planting the
intcrcrops. The practice of
intercropping for profit
maximisadon moiive was less



pronounccd in the region possibly
due to higher on farm and
off-farm sources of income. Such
type of growers mEiy give more
weightagc to utility maximisation
than profit maximisation.

STRUCTURE OF INCOME
OF THE FARM FAMILIES
The study revealed that the farm
families depending cm agricuUuial
incomc alone was found to be 48
and 34 per cent respectively, in
Taliparamba Kanjirappally
taluks (Table 3).

Taiwan a i
OTmltoya(P.msta.,,97g)

families in Japan accounts for
ovArW ofthetotalinco.”?
(f~yami_1990). It lends to reduce
wulnerabiUty of farmers to wide
swin” in ferm prices and ret

the fami(»s w Talipar:
66 per cent of farmers in

TABLE 3
depending on  more than
Taluk .irultural  50% ijkome inconefrom other gainfiiH
incime abne from nAber fubber akine  activiik™
Tali_;_)aramba 48 0 52
Kanjirappally 34 3 66

The perceniage of farm families
to whom total income was more
than 50 per cent fix>m rubber
cultiv-ation alone was sizeable in
Kanjirappally region. This
mdicatcs that the entire economic
activity of an agricultural
household is closely interlinked
with the productivity and the
price of natural nibber. The
situation is slightly different in
Taliparamba region where Ae
typical muUicrop economy
persists. The percentage of
growers depending on rubber
alone was on the lower side.
From the point of view of risk,
crop divcRificaiion is an added
advantage and it may act as a
cushion in difficult times.

INCOME OF
FAMILIES:

OFF- FARM
the FARM
Off-farm income is a common
feature in developed countries.
Off- farm wwk is prevalent

Kffljingjp™y were having other
activities (OGA). (Table
3). Even though 52 per cent of
we famj families ifl Taliparamba
were ha«ng other gainfiill
activities. 20 per cent wefc
engaged in work in oihcr larms
as agricultural labourera or
“ “pera. Excluding this group 32
P« cent of the fami faTniiies were
found to have off-farm -Aok
while the percentage id
Kanjirypaidy wa; the eotffe sixty
SiX.

The sourois income
shows certain disEina difTeteflccs
in the two regions. The sources
for the highest percencige ef
groweis came from Govux
private cmploYrneju io
Talipaiambt (T ~ 4).

Figure 1 - LORENZE CURVE (KANJIKAPPAJXY)



TABLE 1
Land aquisiiion pattern <jxy cent of growcre)

Inherited

26
Kanjirappslly 31

A group of migratory growers
was also found in ihe region who
disposed the land in one location
and purchased it in another,
mainly through capital gains,
{hough the percentage was
negligible. The percentage of
growers who got land by
inheritance combined with
fKifchase was found to be the
highest in ihe Kanjin~pally
region. However the percentage of
growers who acquired land
~dilionally during the lasl five
years was only 10 and 7
rcq)eciively, in Taliparamba and
Kanjiiappaily taluks.

STRUCTURE OF AGRI-
CULTURAL HOLDINGS
The concept of farm family is
used to denote the land resources
held by all family members
whose incomes were pooled
together under a single
manag<»nent imit. For practical
purposes the whole farm family
shcHild be considered as the valid
unit of analysis.

Kerala agricultural household is
characterised by a typical
multicrop environment. The crop
mixture grown in Taliparamba
were mainly coconut, cashewnul,
pepper, arecanut. rubber and
banana. The study revealed that
on an average 50% of the
agricultural land was devoted to
rubber and the remaining 50% to
other crops (Table-2). The major
crop replaced by rubber was
cashcwnut and three reasons were
attributed for this replacement
"Hie first and foremost reason was

L.R.Ac«4)iucha.scd Both inherited and

purchased
62 12
28 41

the institutional effort of the
Rubber Board. TTie second reason
mentioned wa'; the abscnce of a
well developed marketing strategy
for cashewnul and the third was
the advantage of realising
distributed income for rubber
throughout the year as against
three months fw cashewnut.

grower will cultivate a crop
provided the relative profitability
of the crop is high. The growers
mentioned that the relative
profitability of rubber was on the
higher side compared to other
competing crops.

CONCENTRATION OF
LAND HOLDINGS

The Lorenz curves indicating the
concentration of land holdings are
shown in figurej~ and 2. Gini
ratios were worked out The ratios
were 0.39 for Taliparamba and

TABLE 2
Average 1and holding of farm families (Ha)
Taluk Immature Mature Area under Total
rubber rubber othercroDs  area
Taliparamba 0.65 0.41 1.07 2.13
Kanjirappally ~1.08 0.83 0.15 2.06

On a &rm family basis the share
of land allocated to rubber in
Kanjirappally was 93 per cent.
This percentage of land allocation
to rubber clearly indicates its
importance in the household
economic structure. The land
allotted to crops other than rubber
was only 7 per cent in
Kanjirappally regk>n.

The diffusion of innovations is a
pre requisite for any technology
adoption. The planting materials
and other complementary inputs
and institutional assistance were
more readily available in Central
than in North Kerala. The
spread of the devastating disease
of coconut (Root wilt), one of the
major competing aops for land
was cited as another leasort The
third reason pointed out was that
the spread of a single perennial
crop in the surrounding region
influenced the growers to switch
over to that crop. Above all a

0.38 for Kanjirappally taluks
which indicates that the
concentration on land toldings is
almost similar in the two regions.

INTERCROPPING

The intercrops cultivated in rubber
small holdings wer ginger, sweet
potato, colocassia. sesamum,
tapioca and banana.

Ten per cent of the growers did
not resort to intercropping owing
to non-economic reasons.
However the scenario was
different in Kanjirappally taluk.
Twenty four percent of the
growers had not planted
intercrops. Lack of managerial
input (for 6%) and possible
influence of agricultural and
non-agricultural incomes (for
18%) were stated to be the
reasc«s for not planting the
intercrops. The practice of
intercropping for pront
maximisation motive was less



pronounced in ihc region possibly
due to higher on farm and
off-farm sources of income. Such
type of growers may give more
weightage lo utility maximisation
ihan profit maximisaiion.

STRUCTURE OF INCOME
OF THE FARM FAMILIES
The study revealed th"tt ihe farra
families depending on agricultural
income alone was found to be 48
and 34 per cent respectively, in
Taliparamba Mid Kanjirappally
laluks {Table 3).

Kanjirappally wesre having other

Mé"&?f:yfg.(f.a"‘ Shaw,1979).
fairnhM in Japaj j
90* ofte m alted
(Hfjami, 1990). It tends
volnerabilily of famots to wide
swmgs in fann pric« and net

37Even Aough52percent of
we £aim families irt Taliparamba
were having other gainfull
activities, 20 per cent were
engaged in wort: in other

as “riculurd labourers or
tappers. Excluding this group 32
~ centof the farm familiea vrere
found to have ofr-farm wort
white the percenage in
Mjirappally was Ac entire .sixty

cfKpening or dtj* servicing. The

m d¥ revealed that 52 per cent of
me fatnK”™ m Taliparamba

66 per centof farmersin
SOImW A r"OFOFFARM

TABLE 3

depending on
Apicultural
income alone
48
34

Taluk

Taliparamba
Kanjirappally

TTie percentage of farm families
lo whom total income was dkhc
than 50 per cent from rubber
cultivation alCHie was sizeable in
Kanjirappally region. This
indicates that the entire economic
activity of an agricultural
household is closely interlinked
with the productivity and the
ixice of natural rubber. The
situation is slighily different in
Taliparamba region where the
typical multicrop ecotwmy
persisLs. The percentage of
growers depending on rubber
alOTe was on the lower side.
From the point of view of risk,
crop diversiiication is an added
advantage and it may ~t asa
cushion in difllcult times.

INCOME OF
FAMILIES;

OFF- FARM
the FARM
OfT-farm income is a common
featiu” in developed countries.
Off- farm work is prevalent

more Uian
50% income
from rubber

15
66

The sources of off-farm income
shows certain disaoct diffcienccs
in ihe two regions. The sources
for the highest psnrewag: of
groweis came from Gev!

private empk»ymc« in
TaliparKnba (Table 4),

income from  other gainfijil
rubba alone activities

0 «
3 66

~ 20 40 60
PER CENT OF FARM FAMILIES

Rgurc 1- LOREKZE CURVE (KANJIRAPPAUY)



TAJILE 4
Source of off-farm income (Per cenl of growers)

TaJuk Govi/privaie Non-agril.  Business Gulf

employment labour emplovmpni others
~allpscambA " 19 24 8 17
KsQinppaUj 40 0 50 10 0

The non-agricultural labour
sources of income comprises
~led and senii skilled labour in
the non-agriculuiral ~tor, mainly
in the construction ~ior. The
percentage of fanners wigaged in
business constituted the second
largest source of off-farm income.
However the stnicture of off-farm
income is different in
Kanjir~pally. TTie largest source
of off-faiTO inccwne was from
business followed by employmenL
Tlie income from non-agricuUural
labour was absent in the region.
The off-farm income sources
cannot be ignored in analysing
any policy aspects.

POUCY IMPLICATIONS
In analysing the income flows of
the growers ijKmie from the
farm c”)eration and off-farai
sources of the farm families
should be taken into account.
Inorder to implement any farm
management programme the
availability of total farm family
resources including off*farm
income may be given due

consideration. The iwBctice of income and economic behaviour
daily tapping, plant protecdon and from e”>ecially lugher income
the agromanagement techniques group may be a difficult task.
can be correlated with the on

farm and off-fann tunount of REFERENCES

income of the farm families.
However, further studies are
infact essential to understand the
structure and flows of the income
of the farm families to analyse the
motive of profit maximisation vs
utility maximisation of the rubber Oommen, M.A (1975). A study of
grower. But data extraction on Land reforms in Kerala. Oxfcsd

Hayami.Y (1990). Japanese
agriculture under siege: The
political economy of agricultural
policies. Macmillan press.
London.p 145

and IBH publishing Co. New
Delhi.pp 14-38

ShawJd»aulJ? (1979). Canadian’
farm and non-fami family
incomes. American Journal of
AgriculUual economics 61 (4), pp
676 - 682

Figure 2-LORENZE CURVE (TAUPARAMBA)

Varghesc.T.C (1970). Agrarian
change and economic
conseguences.

Allied publishw”, New Delhi.pp
160-161
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While ad*cssi, B ihe 34ih Assembly of ib.

Wo d elaOTncr commmiiy is on Ae
Avij. 1, Buite shaped in s«h a manner

The rubber planiaiion indusiry cominues to
be dommaied by [he small holding sccuir
across ihe |lobe. There is also ihe socio-
economic factor which plays a dominanl
role in Ihis process. If we examine ihe
nibber scenario in India, we will find that
here also ihe picuire is nol differcni. There
are over six lakh small growers now in
India who serve as a powerful base in
njbbca- planiaiion industry.

While the Indian rubber growers fwni an
Imponani segment of Ow world elastomer
community as visualisJd by Dr. Shekhar,
our primary conccm should always be lo
enhance production from liie existing
holdings. Since there Is quaniitative
increase in ihe small holding sector there
must be qualilaiive upgradaiion in crop
processing. While we make earnest
attempts for the expansion of r\ibber
cultivation in non-iraditional areas,
simultfinkKHJS efforts to enhance production
from the existing holdings have been taken
up by the Rubber Board trough improved
agro management practices and processing
iechni<jucs in order lo make our onward
journey towards self-aifficiency by 2000 AD
smooih and satisfying. Let our planting
community wholeheartedly co”)peiaie with
these efforts and advance ihcmselves to the
concept of a World elastwncr

community.



TABLE 4
Sources of crfT-farm income (Per ceni of growers)

Taluk Govt”~rivate  Non-agril.
employment labour

Taliparamba 32 19

Kanjirappall) 40 0

TTie non-agricultural labour
sources of income comprises
skilled and semi skilled labour in
the non-agriculuiral sector, mainly
in the consiruction senior. The
percentage of farmere engaged in
tMJsin” constituted the second
largest source of oCT-farm income.
However the structure of off-farm
income is different in
Kanjirappally. The largest Murce
of off-farm income was from
business followed by employmenL
The income from non-agricultural
labour was absent in the region.
The off-farm income sources
cannot be ignored in analysing
any policy ~“pects.

POUCY IMPLICATIONS

In analysing the income flows of
the growers income from the
farm operation and off-farm
source of the farm families
should be taken into account.
Inorder to implement any farm
management prt*ramme (he
availability of to~ farm family
resources including off-£arm
income may be given due
consideration. The practice of
daily tapping, plant protection and
the agromanagement techniques
can be correlated with the on

and off-farm amount of
income of the farm families.
However, further studies are
infact essential to understand the
structure and flows of the income
of the farm families to analyse the
motive of profit maximisation vs
utility maximisation of the rubber
growm. But <"ta extraction on

Business Gulf
emplovmem others
24 8 17
50 10 0

and IBH publishing Co, New
Delhi.pp 14-38

Shaw,PaulJ? (1979). Canadian’
farm and non-farm family
incomes. American Journal of
Agricultural economics 61 (4). pp
676 . 682

Hgure 2 mLORB”ZE CURVE (TAUPARAMHA)

income and economic behaviour
from especially higher income
group may be a difficult task.
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While addressing u,e 34U, Assembly of ,h,

W, H ™ i"lcgraled
Worldgelas! community is on

A nj|*er plantation industry eonUntres to
““"rated by the smaU holding sector
acmss the globe. UKre is also the soci”

role m this proccss. It we examine the
whbcr scenario in India, we will find that

here also the picture is not diffenjnL There
are over six lakh small growers now in
India who serve as a powerful base in
rubber plantation induary.

While the Indian nibber growers form an
important segment of the world elastomer
community as visualised by Dr. Shekhar,
our primary concern should always be to
enhance production from the existing
holdings. Since ihcre is quantitaiive
increase in the small holding sector there
must be qualitative upgradaticm in cn”
processing. While we make earnest
attempts for the expansion of nd)ber
cultivation in non-traditional areas,
simultaneous elTorts lo cnhancc producuon
from the existing holdings have been taken
up by the Rubber Board throigh improved
agro management practices and processing
techniques in order to make our onward
journey towards self-sumcicncy by 2000 AD
smooth and satisfying. Let our planting
community wholeheartedly co-operate with
ih«a; efforts and advance themselves lo the
concept ofa World elastomer

community.



RUBBER
EXPO 92

Dr. A.K. Krishnakumar, Ji

R ubber Production Commissioner
emphasised ihai rubber planLiiion
would hcJp in ihe socio-
cconomic uplift of the
undeveloped rural areas in the
Norih Eastern Region sincc ihcy
werc highly labour intensive. He
said a preliminary assessment of
ihc Rubber Board put ihc total
area available in the
nonuaditional areas at 1.2 million
hectares of which the North
Eastern Region accounted for
about 5 lakh hectares. He was
speaking at the Third Intwnational
Conference and Exhibition known
as Rubber Expo-92 held at Park
Hotel in Calcutta on 13ih & 14ih
November 1992. It was organised
by the Calcutta Branch of the
Indian Rubber Institute in
association with the Eastern
Regional Office of the All India

Rubber Industries Association.
The conference was attended by
over 300 delegates from all over
India apart from a couple of
delegates from Malaysia and Sri
Lanka participating in it

Mr. Prabir Sengupia. the Minister
for Small and Coiager Industries,
Government of West Bengal was
the Chief Guest on the occasion
which was presided over by Shri
Indranil Biswas, the President of
the AIRIA, in his capacity as the
Chairman of the organizing
committee of the Rubber
Expo-"92.

In his welcome address Mr.
Indranil Biswas gave a bird’s eye
view of the industry in the
process of which he touched upon
some of the problems faccd by
the industry.

Tlic essence of progress lies in
the assessment of one’s own
situation in comparis(Hi to what is
being newly developed elsewhere
in the field to which one belongs.
Such assessment at regular
inttrvals can reveal how much

I»1 (KoiM « (s« » isTinfif

lev

Dr. Krishnakumar addrcs&inj; Ihc Third Naiional Confwcnce

efforts, energy and planning are
needed; commercial or technical
to bridge the gap and overcome
the hurdles to rcach the goal. This
was the theme with which the
conference was organized and it
must be said to the credit of the
organizers that they succeeded in
their efforts in good measure. The
number and quality of papers
were an eloquent testimony to
bring home this point, apart from
the sustained impest the delegates
maintained till the very end.

Mr. Prabir Sengupia. Minister for
Small and Cottage Industries.
West Bengal, urged the Centre to
adopt a total rubber production
plan to benefit growers all over
the country. "Why should Kerala
al(Hie produce 90 per cent of the
total rubber available in the
country?" he said. He promised
support by the State Government
to help the industry grow.

During the past 14 months 263
enu-epreneurs have submitted the
Industrial Entrepreneur Memos to
set up industries in West Bengal,
said Dr. Bikram K. Sarkar,
Secretary, Ministry of Commerce
and Industry, West Bengal, while
delivering the keynote address at
the conference of the Indian
Rubber Institute. He said the
proposed investment was of the
order of Rs.6.300 crorcs, and
would create 64,000 jobs.

He said 117 acres had already
been plotted for rubber plantation
in Jalpaiguri district and more
land had been identified for the
purpose. TTie theme of the
conference was "Develomcnt and
growth op|x>rtunities in rubber
processing and application”.
Reviewing the growth potential of
the rubber industry he said it
offered direct employment to
300.000 people yielding an annual
turnover of Rs.5,000 crorcs. The
total consumption came to

500.000 tonnes a year. -



Srco Dharnmsiala Veefendrj

Hegilo inaugur.iei il conrorence.

fenibbeeD lavationsyM maiic
and scientiric, righi from the
teginningso to ihe maxim™
P'onicanbenalised, Sri Hcgde
Jppraiattd 110 Rubber Board fo,
lIS sincere cffons lo ejpand
nibber culiivaiion in Kamalaka.
He Slalcd Hat the '‘Dharmasiala
Rura) Dcvelopmeni Projccf has

spent abom 8 lakhs rupees for die
development of rubber plantations
in Bcldiangady taluk. He added
lliat 700 familiB, n»|ing u,,;ief
U poverty line were brought into
Ilie field of rubto cultivation by
this venture.

Chairing ihe inaugural session,
SmL J. Laliihambika, 1AS,
Chairman of ihc Rubber Board

STATE LEVEL RUBBER GROWERS’
MEET IN KARNATAKA

Rubber culiivaiors rcprescniing
various rubber growing tracts of
Kamaiaka were callcd together
‘LTjirc’ - a small village in
Dakshina Kannada on 27ih
November 1992. This one day
meet was jointly organised by
Karnataka Rubber CulUvaiors
Association, Bclthangady Taluk
Rubber Marketing and Processing
Socicty and the Rubber BoanJ’.

The confercncc set off to a
rousing suin with the lighting of a
inidiiional lamp by Sri Vccrendra
Hcgde, a noted public figure, a
nibber planter and the patron of
‘Dharmastala Devasiana’ and
several other institutions. In Uie
inaugural address he appealed to
ihe growers in Kamaiaka to make



pt>inicd oul ihai ihc country
requires more rubber these days.

"It is ihc rcsponsibiliiy of fanners
lo increase the production on a
par with the demand for ihe
commodity. This year, India may
be able lo produce aboui 4 lakh
tonnes of natural rubber. By 2000
AD our minimum demand is
anticipated to be 6.75 Jakh tonnes.
India’s preseni per capital
consumption of rubber is about
1/2 a kilogram. This is likely lo
increase even upio one kilogram.
Most of our people are noi in the
habit of using fool wears. If only
they s~ using rubber made
chappals. ihe demand of this
a>mmodiiy will more ihan
double” - she said.

‘Rubber cultivation has a glorious
future. Kamaiaka is very much
potential to expand rubber
cultivation, li has plenty of land,
innocent, hard-working and
resourceful people and favourable
climate. If all these factors are
laken into consideraiion. | can say
that the Siaie of Kamauika. now
enjoying ihe 4ili position among
ihe natural rubber producing
States in the country can easily
achieve a position not below the
sccond". She offered all the
necessary assistance from ihe
Rubber Board for expanding
culiivauon.

In a very interesting and candid
prescniation Sri. P.K. Naraj~n”i,
Rubber Production Commissioner
explained the economic and social
benefits that can be derived out of
rubber cultivation. He stated that
the Rubber Board has idenlifled 1
Vi lakh hectares of unulilised
land, suitable for rubber

Rubbur Ruard’s exhibition (lavilion

cullivaiion in Kamtaka. He urged
the farmers of Kamaiaka to make
these lands {M-oductive by raising
lush green rubber gardens which
can bring about environmenlal
Improvement. TTie Commissioner
also demonsuaied with the help
of his colleagues the technique of
processing the rubber latex. He
assured the rubber growers that
the graded quality rubber will
fetch more ailractive price than
the ungraded low quality rubber.
Sri S.D. Meena, IAS, Managing
Director of Campco, also spoke.

The meaing congralulaied Sri
G.N. Bide. Founder President of
Belihangady Taluk Rubber
Marketing and Processing Society
and the President of Kamaiaka
Rubber Cultivators’ Association, a
grand old man in his eighties,
who look initiative lo popularise
mbber cultivaiicm in Dakshina
KannjKla DisuicL Sr. B. Narayana
Naik, Ex M.L.C and President of
Districi Farmers Forum made a
congratulatory address.

In the aficmoon session, an
informative discussion between
the rubber growers and the
resource perscmnel was held. Dr.
M.A. Nazeer, Dr. Kuruvilla Jacob,
Sri T.R. Chandrasekhar (all

scien from Rubber Research
Insiiiute of India), Sri K.F. Sheity
(Disu-ici Lead Bank Manager), Sri
Sree Padre (Editor, Adige
Paihrike farm magtUrine) Sri M.V.
Damodaran (Development Officer,
Rubber Board) Sri C.D. Dyagayya
(D.F.0) and Sri Vamasi
Krishnamurthy initiated the
discussions. The questions raised
by the participants were answered.

Rubber Board also panicipaicd in
the exhibition arranged in
connection with the growers’ meet.

The one day exercise really
instilled confidence and hope in
the minds of Karnataka rubber
farmers.

K.R. Suresh Kumar,

Asst. Develo{Xiia)t Officcr
(ExIcniion & Publicity) Mangiorc.



iConiinued from Volume 26 No. 3}
and curaiivc measures csiabllshcd,
cxcepi for ihc viruleni diseases
cndcmic in ihc Amazon basin.
Tliis ii not to say ihai ihe
pathologists ancJ mycologists have
worked themselves out of ihcir
“bs. The need, as is being done,
is mexchange information,
review and monitor conditions in
the different growing
cnvironmenLs and keep a “fire
brigade service’ operating. Plant
breeders and selectionists are
alrcijdy attempting to weed out
susa'ptible material early in the
breeding programmes in
cooperation whth the pajliologisis.

hevea for timber

u 1S now well astablished that
properly u-catcd. Hevea can be an
cffa-tive souae of hardwood
limber for a wide variety of
applications. One heciare of
Hcvea can pnsvide over 25 CuM
of sawn timber. In 1989-90,
Malaysia for example, produced
~d exported sawn umbor wonh
99 million Rgi and furniture
+ipproximating 215 million Rgi.
mHic problem is one of logistics. If

THE \R INDUSTRY OF
the 2ist century -

W HAT] "EW '>

the key-note address delivered
Bv TAN SRI Dr. B.C. SEKIIAR
SECRETARY - GENERAL, IRSG
AT THE INTERNATIONAL NATURAL
rubber CONFERENCE INDIA - 1992
held AT BANOALORE

Hevea is grown for the dual e .
. - counU7 based specifications and
leJarnF;(;i?OLatex a:‘:l;"?::z n the multiplicity of grades in
sperations tly‘;eex yiegl d can be a production inhibit producer from
. obtaining optimum value for the
b.y' product fo_r 15 years a.nfi produce.g N(Ftwithslanding the fact
timber the main product at ihc ihai millions of trees arc involved.
end of a 20 year cycle. With Hevca rubber can be a more
environmental concems and uniform and consisteni eiascooicr
global wamiing problems now in comparison with SR. provided
appearing on ihe horizon. Hevea that colleciion, blending in large
as a timber source can assist in quantities and processing through
restraining indiscriminate forest modem equipment are exercised.
desUTJCiion. Appropriate technologies and
LATEX TECHNOLOGY innovations are available.
Well over 50% of the world's 2?$i$¥iu[;:ﬁg§?@mgnegumr
NR production is processed inio - mesiwekislt
technically specified nibbers while %Léyazyeavtiv\rrards gregtre:'mblted
the remainder, apart fm'.“ latex unifonnity, consistency and
concentratt_e production; is interchangeability irrespective of
processed into IRQPC greenbook origin
grades and presented in :
conventions”™ form. New process NEW END USES
and presentation techniques enable
NR to be marketed in convenient SPECIAL PURPOSE
bales and consisieni uxhnically NATURAL RUBBERS
specified characteristics. The . X
process lends itself to improved The ability 1o tailor make natural
rubber for specific end uses is

process ability and consistency.
However the market and
consumers continue to provide
conflicting signals on their
requirements. Proliferjiion of

certainly inhibited as the uce

exudes (he product in polymeric
form. However the NR polymer
molecule has the verXility to be



modified chcmically and in
blends. Through Usc years a wide
variety of spccial purpose NRs
have been produced. They include
chlorinaicd and hydrochlorinaied
NR, cycliscd rubber, superior
processing rubbers, tow
temperature rubbers, pepiiscd
rubbers, powdered NR,
dcproicinised NR, Mcibyl
Mcihacrylaie grafts, CV rubbers,
liquid oil-exiended NR,
TPNR, epoxidiscd NR and so on.
With EV and semi EV systems of
vulcanisation newer characieristics
have also been imparted to NR
vulcanisaies. However, none of
these developments have made a
major impact on the market,
cxcept for CV rubtkcrs which arc
coming into vogue in the general
tisc area. Dcproicinised rubbers
for engineering applications and
TPNR and cpoxidised NR for
ihcrmoplastic applications arc at
present showing groat potential.
Perhaps the spccial purpose
natural mbber®i appeared too early
and have suffered from inadequate
market promotion efforts.

ENGINEERING
APPLICATIONS

Tlianks to its unique combination
of properties, NR has csiiiblished
a distinctive market niche in the
engineering area. With
dcpr<xeinisation the versatility of
NR is further expanded. Bridge
bearings, anii-vibration mounts,
noise abatement devices, rail pads,
earthquake vibration isolation
devices for buildings are but a
few in the extensive list of uses
which continues to expand.

THERMOPLASTIC
APPLICATIONS

With the {Mlveni of TPNR from a
special admixture of NR and
polypropylene under defined

conditions, NR is now also able
to benent from this newly
emerging dynamic usage area. Of
particular importance is the

blends containing epoxidi.sed
natural rubter which arc in tlie
olTing.

ELASTOMER BLENDS -
ALL SEASON TYRES

Most elastomers are used in
blends. A better understanding of
the microstructurc at the interface
of blends is enabling the
development of unique blends for
specific endusc.s. The latest
development which could provide
a volume use in tlic future is the
use of oil extended NR in
combination with synthetic
rubbers for all season tyres.

The confercncc will be
considering the latest
developments on these and many
more aspects in the next three
days more effectively presented
by the relevant experts. What |
have tried to do is to highlight
examples which indicate that
there arc con.siderable ‘unused
muscles” still available for the
rubber industry.

It is now nccessary lo consider
what the NR industry is likely to
be facing at the turn of the
century.

CHALLENGES &
REQUIREMENTS OF
THE 2Isl CENTURY

There is no doubt that therc will
be a vastly increased market for
elastomers at the turn of the
century. Taking into account the
changes taking place in Eastern
Eurojic and more particularly in
the former USSR region as well
as the accelerated growth in the
Asia Pacific area already
manifest, supply requirements for

NR are likely to be in excess of 8
million tonnes, an increase of
over 3 million tonnes from
today's situaiion. Vehicle
population per capita shown in
Tables 1 and 2 for several rcuion-!
of the world for 1989 and 1990
displays the potential.

The challenges that will be po.sed
relate not simply to the
generation of adequate supply,
but also arise from the issues of
globalisation, environmental

and quality factors, marketing
and changing technologies. Let
me elaborate.

GLOBALISATION

The world has adequate
experience in the operations of
multinationals. The global player
is perhaps a more recent
phenomenon. With transnational
mergers, the global players are
market driven and must
necessarily adopt a global attitude
to location of production facilities,
quality considerations,
productivity and environmental
standards. W hile in the
developing world, the
multinationals were reluctant
brides to be wooed and courted,
the global players arc compelled
by market forces to do the
wooing and courting. In taking on
this global outlook,
standardi.sation and quality
assurance bccome compelling.
Inrespective of the kx:ation of
manufacture, safety, consistency
and quality assurance standards
must be uniform. 1SO 9000 will
pervade all nook.s and crannies of
the world.

Asia Pacific holds nearly 50% of
the world’s population and in this
region the largest players will be
China, India and Indonesia apart
from the established position of
Japan. Global manufacturing
locations will be decided notonly



WORLD
AMKRICA
Brazil
Canada
Mcxico
U.S.A.
AFRICA
Cameroon
S.Africa
ASIA
Bangladesh
China
India
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table 1

persons per

€0Co)
383.6
183.159]
10250.0
12.435.0
5.400.0
144375.0
8.5M.6
90.0
3546.8
50.390.0
32.8
1.100.0
1.650.0
1.199.7
786.3
32.621.0
1.557.7
1.200.0
163.8
550.0
171.700
125.9M.4
30.152.4
773.4
1.474.3
11467.7
22,427.7
13,027.4
3078.0
2,9003
112,699,
1,100.0
3,750.0
97.6
13,500,0
9,259.7
7.442.2
120.0

Persons

115

132

100.0

24
14.2
81
4.4
35
21.0
27
2.2
1.1

Note: Popuiaiion u estimated using the first iwo columns

vehicle, 198,

Total
Vehicles
(1000)
555,492.0
240,469.8
12,650.0
16395.0

7300.0
188.699.0
13,600.1
170.0
4,583.3
86,824.4
67.1
4,350.0
3.150.0
2,591.1
944.2
55,093.1
2,658.6
1,555.0
300.4
1,300.0
202,828.2
142,786.0
32,079.6
912.3
1,908.2 m
13675.3
25,737.4
14,493.1
3,887.5
3,161.3
45,549.0
1,250.0
515.0
116.9
22,500.0
11,769.5
9,489.5
148.0

Pcfsms
per Vehicles

8.8
2.7
10.7
15
10.00

Population

(million)
4,868.9
659.4
1353
24.9
78.3
231.0
579.0
109
32.5
2,79%.6
100.1
1.160.5



WORLD
AMERICA
Brazil
Qinada
Mexico
USA
AFIUCA
Cameroon
S.Africa
ASIA
Bangladesh
China
India
Indonesia
Israel
Japan
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Malaysia
Sri Lanka
Thaiiand
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EEC
Germany West
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TABLE 2
PERSONS PER VEHICLE, 1990

Cars Pcreons Total
per Car Vehicles

(w000) (°000)
441,954.9 11.4 579,103.9
186,759.7 3.6 244,833.5
10750.0 14.0 12.650.0
13,210.0 19 16.774.0
5,425.0 16.0 7,825.0
147,000.0 1.5 192,000.0
9,233.5 66.0 14,105.6
90.0 115.0 170.0
3,375.3 10.0 4,797.5
54,4951 52.8 92,594.7
35.4 2950.0 86,6
U36.7 940.0 4,776.4
2,481.0 321.0 3.972.0
U93.8 135.2 2,771.8
790.0 5.6 950.0
34,924.2 3.5 57,697.7
2,074.9 20.2 3394.8
1,225.0 13.8 1.585.0
165.0 100.0 305.0
825.0 68.0 2,250.0
182,012.4 4.6 215,539.7
131,928.6 2.5 149,685.0
30,695.1 2.0 32.697.8
796.4 4.4 948.6
1,605.0 6.5 2,198.0
11,995.6 3.3 14.374.3
23,123.4 2.5 26,411.8
13,245.8 2.4 14,782.0
3,600.5 '24 3,924.6
2,993.5 2.2 3,297.2
36,838.0 12.9 51,072.2
1.200.0 75 2,000.0
3,898.9 4.3 4,348.9
4.7 3.0 135.9
16,000.0 17.6 25300.0
9,454.1 2.6 12,030.4
7.672.3 2.2 9,776.6
130.0 1.1 160.0

Note: Population is esiimaicd using the first two coluinns.

Persons
per Vehicles

8.7

2.8
1.4
15
10.6
1.2
43.2
60.0
7.0
31.1
1210.0
245.0

200.0
63.1

Population
(million)

5,038.3

672J
143.5
25.1
86.8

220.5
609.4
10.4
3318
2,877.4
104.4
1.162.5
796.4
174.9
4.4
122.2
41.9
16.9
16.5
56.1
837J
329ii
61.4
3.5
10.4
39.6
57.8
31.8
8.6
6.6
475.6
9.0
16.8
0.3
281.6
24.6
6.9
0.1



on the basis of the markci, but
also by the availability o f’
requisite resources as well as the
reccpUvencss of ihc commercial
environment The globalisation so
far in train is perhaps the first
steps towards a world without
borders for economic and
industrial activity and uade. The
challenge for developing countries
IS to evolve and install

nccessary environment for the
emerging global players to move
in with confidence and operate
effectively.

QUALITY assurance
AND THE ENVIRONMENT
No economic activity will be free
from the issues of quality and
environment. The rcquiremenis
arc clear. The endusers (the
automotive industry) are imposing
1SO 9000 standards on tyre
manufacturers and they in turn
will impose these requirements on
their raw material suppliers. Raw
natural rubber will have to be
presented to the mariceis
contamination free, consistent in
quality, technically specified,
interchangeable irrespcciivc of
source and marketed in a form
amenable to automation and
computer process control.

Gcwany has already established
legislation concerning packaging
and recycling. The requirements
i’>at suppliers of rubber must meet
include the removal and disposal
of all packaging materials. Oiher
members of EC are expected to
adopt such measures. Existing
fActices for export of NR will
Ave to undergo drastic changes.
Along with environmental
legislation, improvements to the
quality of ihe work (environ-
mental legislation, improvements
10 the quality of the work)
environment in the developed

wwlil could in lime impose

eic. This may induce the

be coniairicd by global
co-operation.

marketing
Markcling and prlcc dcicrminaiion
romin lhe‘'achilles heel’ ofil»
NR indusiry. The commodlly
marketing syslcm has failed G
evolve in consonance with
changes in production and
consumption factors. Global
players anxious to ensure quality
conirol of their raw materia]
supplies are increasingly turning
to direct purchases, bypassing
official markcis. The need to
assure and ensure markets for
their rubber also encourages
producers to establish direct links
wiih consumers. Along with this,
national aspirations ~e driving
producing countries to establish
separate individual markets.
Fragmentation of the commodity
markcis is drastically reducing
liquidity in each market Apart
from Jaj”, there is liule futures
activity in other markets. The
existence of INRO is alleged to
be res'ponsible for the absence of
speculation and hedging. TTje sum
toiai of all these factors is
reficcted in the inadequacy of the
price determining mechanism
operated by the organised markets
which is used as the reference
price in direct trading operations.
This is a major challenge to the
NR industry as a whole.

At die 1983 international
marketing conference in Ku~a

Lumpur, Mr | Flannery, d.e,,

2 «m  “fWIIROYAL,, his
Kynoie address said thal [he

™ ns,cvalueofakilog™ , e,r
n r was wonh more ton 4
Mays.an Ringgiin, tyre
manufaclurer.ta he will only
pay Che markei price. In fc lasi
three years, demand was chasinz
supply and world stocks of MR
were rundown buc yet the markcc
pnce rcmamed in ihe doldrums
Natural rubber has evolved from
an agriculcural commodicy incoan
iridustrial performance material.
Mirteimg of natural rubber has to
reflea ihis vital change.

The evolving situation in other
Sreas of endeavour can also pose
challenges for example:-

petroleum prices

There are conflicting expectations
on maitel price for petroleum in
the 21sl century. Significant price
escalation would spur the
aulomotive industry to accelerate
the development and use of
elcclrically powered can. Such
automobiles will require a new
design of tyres and this wiU have
a significant elTect on lyre life. If
this development mateiialises, it
will pose a real challenge to NR
producers to devise the
appn”riate new technologies.

CONTINUOUS MIXING
Many years ago. the DELPHI
report predicted that in the 1980s,
continuous mixing will come into
vogue and anticipated the need
for elastomers to become
available in powder or other
forms amenable to this mixing
technotogy. In the event, the
prediction was not fulfdicd. With
globalisation of the tyre indusoy
and the compdling pressure on
safely, quality and petformance
assurance demanded by endusers.



ELASTOMER CONSUMPTION

Ihe Kesiof Kuropc
22.K2'K

automated continuous mixing is
once again heralded as the state
of the art technology fcff the 21st
century. The natural rubber
industry can ill afford to ignore
this possible development.

SR COMPLEMENTATION
With Asia Pacific becoming the
largest consumer of elastomers
(See Figure 1) and displaying the
highest growth rate, SR

requirements in Asia will escalate.

Ai present only Japan, China,
Korea. Taiwan and India produce
SR. Availability of SR to
underpin manufacturing growth
expected both indigenously and
globally induced will have to be
met across Asia. The SR
oversupply situation of the West
will have to be rectified by the
migration of i"oduciion capacity
location to the East.

RECYCLING
REQUIREMENTS

Hie automotive industry is
already moving into the phaK! of

To

FIGURE 1

Tho Rest of the World
2.19%

recycling. Every component in the
vehicle is to be recycled by the
turn of the century and
elastomcric components will be
no exception. Thermoplastic
elestomers have a great advantage
over thermosets in this respect.
The NR industry will have to rise
to this challenge to keep its
traditional markets.

| could perhaps go on
enumerating further anticipated
developments and chalicngw, but
enough has already been
discussed to distill out what the
NR industry must be prepared to
do in the cc»ning two decades.

THE NECESSARY NR
INDUSTRY RESPONSE

1. The primary requirements
relate to cost and quality
efficiency. This demands
fundamental changes in approach
and attitudes. NR must be viewed
as an industrial performark:e

BY REGION 1990

material and not an agricultural
commodity. Cost is related to
productivity and agronomic
miuiagemenu Relevant
technologies are already available
and new Innovations will become
available to cater for the diverse
socioeconomic environments in
the producing areas.
Developments that must become
manifest to meet these
requirements are:

a) In the context of the proven
high-yielding planting materials
available and agronomic and
physiological techniques already
developed to boost productivity,
rubber plantings in the 21st
century should have a minimum
annual yield of 2 tonnes per ha.
Soil and climatic deficiencies will
have to be compensated for by
higher yielding planting materials
and appropriau: agronomic
managemenu

b) Labour intensity should
reflcct each socioeconomic



cnvironmeni. The availability of a
spectrum of tapping techniques
including automaiion, frcquency
of cxiraciion and colleciion could
oasily eater for the different
situations to balance latour cost
differentials and labour availability,

c) An integrated approach to
Hcvea cultivation should become
manifest. Hevea can be grown to
yield hard wood timber at the end
ofa 20 year cycle while
providing latest as a by-product in
the last 15 years.

2. NR quality issues

a) Processing and marketing of
Hcvea latex should be carried oui
in kirgc control factories with
stale of the art machinery and
quality assurance measures
implemented at all stages in
keeping with the requirements of
1SO 9000.

b) The number of grades and
types of natural rubber will have
10 be drastically rcduced for
general purpose use. Such grades,
irrespective of factory and country
of origin, should be fully
interchangeable. W hai is
essentially needed is unifonn and
consisieni standard natural rubbers.

3. Marketing

The marketing system should
enable the primary producer to
realise as near as possible the
intrinsic value of natural nibber to
ihe consumer. The present
fragmented commodity marketing
system will need to be
substantially overhauled.
RediKiion of grades and types
and intcrchangcability could be
factors assisting such a change.

SR-NR inicraciion

Tlic traditional bipartisan altitudes
of the NR and SR sectore will

have 10 give way to
complcmenlalion and caialyiic
mnLeracUon. Blcn* and aNovs ,,
™Mo} e S« f“lureand ihis
can My be optimised by ihc

comb.ncdexpeniseorihelwo
élastomer scctors.

5. Imcgration of Elastomer
Producuon and Manufacture
Finally the 21Ist century
challenges wiU require bold and
innovative integration of the
priucuon processes of NR and
SR with that of manufacture
Issues of energy conservation,
environmental protection. labour
quality of life and quality
assurance requirements will
combine to make such a
co-operaUve igjproach compelling

Obviously, the presentation | have
given >s a general one and would
impact on each producing country
environment in a different manner
consonant with the resources and
circumstances, | will perhaps not
be doing justice to the invitation
given by the organisere if | do not
in conclusion say something
specific and relevant to the Indian
subcontinent
THE UNIQUE INDIAN
ENVIRONMENT

The Indian population is expected
10 breach the 1 billion mark by
the turn of the century. Even if
only a quarter of this population
has the necessary buying power,
one is catering for a market of
250 million consumers. This is a
powerful domestic market base to
spring into the export market

Only Brazil, China and India have
the combined three activities. |
am referring to production of NR,
production of SR and a significant
manufacturing base. Brazil is
handicapped in NR production by

endemic and virnleni leaf

f'a'm ™ telyphoo,sa,d

inwe are no insurmountable
problems in India as cicarlv
sh”n by the recent surge of nr
production in India.

The simaUon ofthcSR industry

India is however not as
satisfactory. It barely meets ihe
“uiremcnts of a manufacturinc
ba” attuned and compelled to use
an NR/SR ratio of appn~ximaicly
4 10 1. The export market and
relevant technological
developments in support would
require a significanUy higher
proporuon of SR usage. The
necessary SR production
expansion facilities would need to
be generated if India is i8
welcome the global players for an
international market.

India is in the fortunate position
of having adequate skillal labour,
the nccessary engineering
expertise, the requisite
infrastnicture. a significant
industrial base and given the
poliucal will, the requisite raw
material resources can be
generated.

The different sectors of the
elastomer industry ie producers of
NR, producere of SR and the
manufacturing sector have all
however evolved in the context of
a market generated by import
substitution. The cutting edge ofa
global free market economy has
yet to hone and shape the
technologies, cost efflcioKries.
quality of the pnxlucts. quality of
die work environmwt and
productivity.

Evai with the co”xisteice ofall
three endeavours in the same
environment, there is litiJe, if any,
interactive catalysis at present.



Wi ith the more rccesm
libcralisaiion measures taken by
the Government of India, the
emerging situation in India is
pregnant with potentials for the
elastomer industry. Drastic
changes in attitude are however
called for on the pan of all the
sectorai playofS. National and

international quality standards will
have to merge into the global
standard that is now demanded.
China. India juid Indone.sia have
Uie opportunity to share the
advantages of the global market
for elastomer goods that will
undoubtedly open for Asia in the
21st century. Given the,

Earthworms Enhance Soi

Eanhworms, long regarded as Uie
friends of farmers and natural tillers
of soil, have come to be recognised
as efncient bioconverters of cw”anic
residues into high-grade compost,
Vermicomposting, as the technique
of using earthworms s>'stematically
to turn a fann wastes inio valuable
biofertilisers is called, is simple,
inexpensive and a rewarding
avocation for the farmers.
Vermiculture using the indigenous
species of earthworms is an
environment-friendly technique. It
yields rich organic manure with
0.72 per cent nitrogen, 0.25 per
cent phosphorus and 2.74 per cent
potash. Up to 750 kg of
vemiicomposi can be got from a pit
of two metres Icmg, one metre wide
and one metre deep in about 60
days." says Dr. Sultajt Ahmed
Ismail, dcpariment of zoology at
New College, Madras.

ECONOMIC BREEDING

Dr. Ismail have developed a simple
and inexpensive technology few
rearing native specics of
eanhwonns, and has demonstrated
il 10 several fwiners in
ChengalpatlU'MGR district of Tamil
Nadu. This method can be used for
u-eaiing municipal garbage, sewage
sludge and industrial efnucnts.

“All organic wastra from crop
residues, manures and household
wastes can be processed by the
simple technique using naiive
species of ear*womis. The use of
native species will avoid
interference with the native
biodivmiiy, and locally adapted
worms will grow faster in the
conducive environment," explains
Dr, Ismail.

IDEAL FOR VERMICOMPOST
There are more than 300 different
species of earthworms, and about
six of them have been identified in
and around Madras, Of them,
Lampito maunlii, a medium-sized
hardy “jecies is the most common.
It has iKen found to be the ideal
earthwomi for sandy and
sandy-loam soils. L. Maurilii with
bioluminescence (a beautiful ~een
glow) makes vertical burrows and
comes to the surface for feeding. It
is also quick growing species.
Another worm, Ociochaetona
serrala, is a non-pigmenicd type
commonly seen in red and clayey
soils. This too burrows ~d comes
to the surface for feeding. These
two species have been found ideal
for vermicomposiing in the Madra.s
region, says Dr. Ismail.

The simple venmicomposting pit
designed by Dr. Ismail can be of a
convenient dimension. It can be
made of brick and monar too in the
backyard. The mosi convenient pit
for easy handling should be two
metres long, one metre wide and
one metre deep. A five centimeire
layer of broken bricks or pebbles
and sand should fomi the base of
the pit. Another layer of 15 cm of
loamy soil should come above this,
and on this, small lumps of fresh
cattle dung should be sprinkled at
random.

COMPOSING PIT

This fonns the active ground for
earthworm activity and is called (he
vermibed. About hundred
earthworms collected from the
fields should be put in the bed
which should be kept sufficicnily

combination of advantages India
distinctively can exploit, it will be
the political will and changes in
attitude of those who operate the
elastomer industry that will spell
success and prosperity.

I thank you. 0

Fertility

moist. A layer (about five
centimetres thick) of straw, leaf
litter and a variety of farm residues
including cattle dung should be
duniped on this, and after sprinkling
water the entire bed can be covcred
with either palmyrah or coconut
leaves, Die pit should be kept
constantly moist but never flooded
After about a month, the palmyrah
(or coconut leaves) should be
removed and layers of organic
wastes not exceeding six
centimeues should be added every
alternate day. Watering should
continue with each filling. When
the pit is nearly full, the wast«
should be turoed-in using a
pitchfork. On the 30th day, the
heap will be ready for harvest with
lots of vermicastings. The dug out
vermicompost should be heaped in
an open place. Once the womis find
their way to the bottom, the top
layers can be removed, dried and
sieved for applicaum in the main
fields.

Dr. Ismail is also developing simple
methods for growing the worms
along with vegetables in trenches.
About five tonnes of the vermicom-
positing should be applied per
hectare for nx>si crops. Besides the
major nulriaits, the vermicOTnposi is
knoATi to contain a host of plant
growth-promoting compounds. The
worms can be pul to a variety of
use, and are used in native
medicine. TTiey are known to have
anti-inflammatory properties. The
worms grow fast atvl can be reared
all round the year. But peak activity
is noticed during mwisoon, says Dr.
Ismail

G, Venkataramani
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During ihe lasl three decades, a
loi has been talked, wriiten and
experimented on the development
of Konkan. Various seminars and
conferences have been conducted
to formulate approfsiate
developmental activities for
sustainable devclopmeni.
However, experience has shown
that many developmental acUviiies
planned for the development of
Konkan either have failed or have
failed to produce expectcd results.
In these days of high ecological
consciousness, an alternate
development strategy which will
not scar nature so badly is always
wclcome.

It 1S, therefore, necessary to create
awaniness of rubber cultivation as
one of the alicmaiives for the
~A'velopment of Konkan. With this
background in view, an attempt
has been made in this paper to
explain the prospccts of rubber
cultivation and iis direct and
indirect benefits for the
development of Konkan.

In India, the consumption of
naturul rubber has been increasing
consistently during the last many
years. The production in the year
1990-91 was 330,000 metric
tonnes while the consumption was
75,000 mctric tonnes, the
shortage met by import. TTie
~mand for rubber in the country
ISincreasing year after year
jjcreby widening the existing gap
between demand and supply.

A D. the demand for nalural

650,000 tonnes.

The inidiiional rubber growing
Iract m India extends from

“ Mangalore
(12°r'0. The total production from
ihc region is not sufncicnt to
meet the country's growing
demand. Further expansion of
area under rubber in the zone to
increase the production is not
feasible due to dearth of suitable
land. Therefore, rubber cultivalon
was extended to other less
congenial but potential areas. One
such region where rubber is being
tried is the Kaikan region of
Maharashtra State,

The Konkan rcgicm, suetching
from North to South lies between
15“ and 20° North latitude,
comprising of a narrow su-ip of
land on the Western ghats of
Miiharashun. The area is
distributed in four districts namely
Sindhudurg, Rathnagiri. Raigad
and Thane. Indiscriminate felling
of the forcsi cover and shifting
cultivation ~ciiced by the local
people has completely denuded
vast tracts of land. TTie undulating
topography, orratic rainfall
associated with prolonged drought
period have rendered the land
unsuitable for cultivating annual
agricultural crops, leaving vast
area uncultivated.

Jo up lhe wort rdaUng to

jtevrlo”enl of rubber planMions
mn Konkan, ihe Rubber Board has
mmaled a Trial Rubber PlanlaUon
ProjKI a, Dapehari, with ihc help
of the State Govemmem of
Mabharashtra in the year 1981. TTie
Slate Government has alloucd an
area of 50 ha. bnd to the Rubber
Board under the Konkan Arca
Development Scheme. The
Plantation is about 145 km away
towards north of Bombay on the’
Bombay Ahmadabad national
highway. Encouraged by the
initial growth response to rubber
irees the Board has elevated the
Trial Plantation to the status of
Regional Research Station from
1986, lo look into all aspects of
rubber culdvaiion in the region.
The station is slowly
metamorphosing into a full
fledged Regional Research Station.

Rubber has been grown in the
rcgion on small scale and on non-
commercial bases as early as 60
years aga Near Sawanthawadi
one such pbnting was done by
the late Shivaram Raje Bapusaheb
Bhonsle, Maharaja of
Sawan”wadi vegeiaiive
powth of the trees is comp”~ble
to the growth of trees in
traditional area and is indicative
of good potential. Unfortunately,
the uees have not been subjected
to any systemaiic tapping. But,
about 20 years ago first
commercial scale planting was



done by Mr. R.G. KeUcar ai
Parali. aboui 100 kms south west
of Bombay near Khopoli. The
vegetative growth of plants is
good. The plantation is under
regular lapping and according lo
Mr, Kcikar the plantaiion is
yielding more than 1000 kg of
rubber pwr hectare per year. In a
private plantation near Goa, first
year of lapping has yielded about
700 kg per hectare.

Observaiion from these pioneer
plantations and the wicouraging
results,obtained from the Board’s
own research planialions, it
apjxars probable that by use of
drought tolerant clones, combined
with good crop husbandry, which
involves limely establishment of
JJolybagged plants, mulching and
protection against wind and
sunscorch could ensure, the
establishment of productive nibbcr
planialions in the area. Once into
maturity any significani area of
rubber will exert a beneficial
effcct on local microclimaie, the
trees providing mutual protection
against wind damage and
sunscorch.

COST OF RUBBER
CULTIVATION

The direct cost of land

preparation and maintenance up to
maiuriiy of a hectare of rubber
plantation is estimaied at Rs.
35,000/-. The net return from a
mexicrBtely yielding plantaticms
would be from Rs. 10,000 to
15,000. Well maintained
planialions would yield an
avCTage of 15,00 kg of dry rubber
per hectare per year.
Economically productive pmod is
25 years starling from the 8ih
year of planiing. Ai the prevailing
price of Rs. 20/- per kg., the gross
income would be around

Rs. 30,000/-. Cosi of production

of rubber could be relatively low
in view of the good availability of
land and infrastructural facilities,
reasonable cost of labour etc. As
Bombay is a major rubber
consuming ceniic in the country,
rubber produced in the Konkan
can enjoy a better market than the
traditional areas.

A major disincentive for spread of
rublxjr is its 7 to 8 years of
gestaiion period and relauvely
high capital expenditure for
maintaining a plantaiion till it
starts gencraling income. Keeping
in view the above facts, the
Rubber Board has formulated an
unique attractive financial
assistance scheme for helping
potential cultivators. Under the
scheme, the cultivator is eligible
for various cash subsidies and
bank loans. Non-reiuraable
financial assistance include cash
subsidies Rs. 5000/- per hectare
for plantation raising, latex
processing, plant proieciion
equipments. Rs. 1000-4000 per ha
for boundary proieciion, Rs.
2500/' per ha limited to 50,000/-
for irrigation, and Rs. 875 to
1225/- for bee-keeping. Growers
belonging to SC/ST categories are
eligible for enhaced rates of
subsidies compared to general
category growers. Apart from
these, the Board has made
arrangement with M/s National
Insurance Co.. Ltd.. lo provide
comprehensive insurance cover
for rubber plantations.

ADVISORY, EXTENSION
AND TRAINING

The Board offers free advisory
and extension services at alt
stages of planting, maintenance
and production. Various training
activities arc also undertaken for
entcrpreuners and workers. The
fields of training cover

management of estates, small
holder cuUivation and production,
budgrafting and nursery
techniques, tapping and allied
activities, crop processing, grading
and packing of raw rubber and
rubber goods manufacturing
lechnology. Most of the u-aining
is given on levy of moderate fees.
However, training for workers in
budgrafting and lapping are not
only free but supported by
suitable sdpends and free
unfurnished accomodation.

ECONOMIC AND SOCIAL
BENEFITS

Rubber planting is one of the
highly labour intensive
agricultural vocations. A hectare
of plantation will provide regular
daily on-farm employment to 0.7
man power. In the initial years of
planting there are several
operations such as clearing of
land, lining, pitting, raising of
cover crops, fertilising, plant
protection, etc., which absorb
labour at an average of 0.5
mandays per ha per day. Out of
the Rs. 35,000/- to be speni for
planting and maintaining a hectare
of plantation to ihe bcju-ing stage,
Rs. 21,000/- is the cost of labour
ic,, 60% in terms of man power it
is around 800 mandays. In the
case of mature planialions also,
around 60% of the recurring
expenses incurred for upkeep,
tailing and processing is for
labour. These are only for dirccl
agricultural operations.

Rubber plantations also provide
limber, oil, oil cake and honey.
The average timber yield from
one hcctare of rubber plantation at
the close of the 33 years of
economic life is 200 cubic metres.
Rubber irunk wood is gaining
widespread global ~cepiance for
fumilure, packing cases, plywood



and consiruction needs, Rubber
can meet some portion of ihe loial
limber rcquiremenLs, and
ihcrcfore. to ihat cxicnt U can
help 10 conserve our precious
forest resources.

These are some of the activities
that could generate additional
cmpioymeni and inconr»e in rural
areas, if rubber cultivation is
adapted on a large scale. Once the
rubber planting assumes large
proportions, a lot of ancilliary
activities can also emerge.

ECOLOGICAL BENEFITS

Rubber is a natural forest tree,
which besides providing an
excellent and thick cover to the
land, serves other objectives as
well. Thus it can help in bringing
back the already upset ecological
equilibrium. The rubber tree is a
major source of fuci wood in
South India, and most of the
rubber growing countries. The
timber, after borax treaimenl and
seasoning, can be used for
furniture making and construction
purposes.

Studies conductcd on biomass
production by rubber plantations
revealed that Hevea brasUiensis is
comparable to any fast growing
tropical forest tree species in

regard to biomass ptodiiciion An

IOTM his bM,, reponed from

ralitKr planlaiions. Being a

toduTOirK ,ihemeaddsio
soil lgaf Wjttr.KiiTOitei to ihe

luncof&u) [lonnes.Unde,
domesiica[io,,, this tree is

ciiluvated Oh properly built
contour tcnjices and is grown
usually with a Icgnminous cover
crop which adds another four
lonncs of dry matter per hectare.

It has been reported that soil
moisture conservation and water
usccrncicncyofrubberisofa
higher order when compared to
most of the other forest trees. The
amount of radiant energy reaching
the soil surface is low which
results in lower soil temperature
of the order of 8»C compared to
open area. This helps in reducing
oxidation of organic matter. Tlie
build up in organic matter
improves the soil texture, reduces
the evapotranspiraiion losses and
volJatalisation of nitrogen. The
wdl devetoped surface root
system of Hevea gives good soil
binding and minimises soil

plantations. More than loo

are commonly seen. Such
growths are not seen with other
planutions. Many shade loving
medicinal herbs also grow very
well in the rubber plantations. A
t-orapanson of soil
characteristics.water uptake etc
in areas intensively phnicd with
rubter wiih those of denuded
forests of where a forestadon has
been made exotic species such as
Eucalyptus, etc., have revealed
thar Hevea brasHUnsis is certainly
a better option for effective
afforestation.

Rubber cultivation is sull awaiting
exploitation by the people of
Konkan. It is a cr(® which could
be gainfully cultivated in areas
with good soil depth and light
irrigation potential. Any
development activity has to satisfy
three conditions, it should be
economically feasible, socially
beneficial, and ccokigKally
acceptable. Rubber satisfies all the
three. From the foregoing thesis it
can be ~ d that by use of suitable

erosion, the rainfall i ption is
comparable to teak and is around
50% more than that of Eucalyptus.

A good number of flora and fauna
are known lo thrive in rubber

Rubber Honey

agr y, which involve
timely establishment of polybag
plants, mulching, irrigation etc..
productive plantations can be
established in the area. #

Rubber tree is a prolific producer of honey. In the rubber tree, honey is found at the extra-floral nectory

glands at the end of the petiole where the kafleis join. It is estimated that honey from rubber plantations
form around 40 per cent of the total Indian production of honey. Studies stow that about 15 hives can be
placed in a hectare of rubber plantation. In a nomial year about 10 kg of honey can be obtained from one

hive.

Honey is a saturated solution of sugars. Rubber honey contains three major sugars viz. fruit sugar, grape
sugar and cane sugar. Cane sugar forms only a very small percentage and hence rubber honey is devoid
of the harmful effects associated with cane sugar.



A STATUS REPORT ON THE RUBBER
SMALLHOLDINGS OF TRIPURA

RUBBER RESEARCH

INTRODUCTION

Among ihc North Eastern suues
Tripura pioneered the
developmciu of rubber planiaiton.
TTie Govemmeni of Tripura
considered rubber as one of ihc
ideal crt”s lo rehabilitate ihe
nomadic tribals. As the
infrasimclure facilities existing in
the suite are insufficient industrial
development has been lagging.
Agriculture is Lhe main source of
income and hence the
Govemmecni has to acceleratc the
tempo of agriculiurdl
development. However most of
the culiivalors are illiterate and
financially handicapped. It is in
this coniexi ihat Rubber Board in
association with ihc Slate
Government designed and
implemented various schemes for
the development of small
holdings. Tripura accounts for 52
percent of the total planted area
of North Eastern region. The
targci fixed for Tripura for the
period 1990-91 to 1994-95 is
18,500 ha., which comes to be 37
per ceni of lhe target for ihe
entire North East. Yei the present
achievement amounts to only
around 17 percent of the area
declared available for rubber
cultivation.

OBJECTIVES

The main thrust of the study is to
report the present status of small

rubber growers of Tripura. TTie
management practices of the
growers and the exient of
resource use are investigated.
Special attention has been laid to
point out the specific problems
faced by small growers with
regard to cultivation, processing
and marketing. The study
documents the historical
background of Ihe agricultural
system of Tripura and the
inuoduciion and development of
natural rubber with special
rcfercrtce to small holding sector.

DATA SOURCE

The siudy uses both primary and
secondary information. A field
survey was undertaken to generate
primary dala covering all the
three disiricis of Tripura during
February-March 1991. The sample
was fixed as 60 randomly selected
units. The survey covercd only
holdings planted during 1979-84
period and reachcd tapping stage.

Secondary information were
collected from the Rubber Board
Regional Office at Agartala and
Udaipur. Since ii is a maiden
attempt, to understand the
problems of small growers
discussions were held with field
staff at various levels. Discussions
were also held with dealers,
leading cultivators and other
knowledgable persons. The
qualiiaiive information generated

TOMS JOSKPH & P. RZUASKKHARAN
INSTITITrK OF INDIA
KOTTAYAM m686 009, KERALA.

in such discussions are
extensively used in this report.

HISTORICAL
BACKGROUND

The “‘Jhooming’ cultivation viz.,
primitive shifting cultivation was
the only form of agricultural
practised by the tribals of Tripura
until the 15lh Century. From the
beginning of the 15th ccntury
Bengalee setders started plough
cultivation. Though paddy was the
main crop, the turn of the present
century wiuiessed the
develoiMnent of cash crops such
as tea. sugarcane and jute. TTie
migration of Bangalecs during the
early dccades of the 19ih Century
accelerated the tempo of land
utilisation in Tripura. The
erstwhile royal Government of
Tripura also had various schcmes
to rehabilitate the 1Jhoomias.
Consequently, the extent of net
sown area rose from 1,24,975 ha.
in 1937-38 (15.6% of the total
land) to 2,31,0090 ha. in 1964-65
(28.9% of die total land). The
cropping pattern of Tripura during
the middle of the 19th century
was as follows. In the plains
paddy, sugar cane, jute, oil seeds
and tobacco were cultivated.
Cotton, sesameum and vegetables
accounted a major share of the
cultivated land in the hills and in
the hill slopes pineapple, orange,
lichi banana etc. were cultivated.
The Manipuri villages of Tripura



had arccanui cuUivaiion on a
massive scale.

INTRODUCTION OF
RUBBER CULTIVATION

In 1963 natural rubber was
inilially planted in the Stale.
Tripura situated Ixtwcen 22° and
24° North Laiiiudc docs not lie
within the convcniional rubber
growing zone. Bui the near
tfcpicai geographic conditions
rcflecled in the extent and paucm
of rainfall, icmperaiurc. soil
characteristics, humidity etc., in
this sub-iropical region are found
10 be suitable for rubber
culiivation. Upio ihe end of
1970’s rubber planting was
confincd lo the Dcpartmenial

farms and Corporaiions planiaiions.

DEVELOPMENT OF
SMALLGROWERS
RUBBER CULTIVATION

The New Planting Development
Scheme of 1979 and ihe Rubber
Planiation Developmeni Scheme
of 1980 paved the way feu small

growers to take up rubber
ciiluvatioj in Tripura. However

Phm rperiod of lhe rpq
Scheme (1980.84). The
mplcmeniaiion or the project

Rubber Planauons in North
tasicm Region- in 1984-85

_*“ break through in
rubber culuvaiion by small
growers. (See Table 1).

As can be seen frtm jie table te
share of holdings in rabber ana
lor the period after the

implementation of the project is
. ... beforeits
implemeniaiion it was only 152

Are,t.Thera,:0fT4ain
N £ Region ISdeclining year b»
yoarasnibberealti,auoi,isb”,,g
inen”ingly popularised in other
North Eastern States.

1983-84 the average size of
a holding rose gradually revealins
*

picrts.
implementimon of the project
more and more holdings with
low* size are planted with
rubber. This fact suits well for

enhanced cultivation in larger
But since the

TANLE 2

Period Agartala Udaipur AH

Rcfiion rcRion Tfipura
1979-80 117 0.86
1981-82 1.25 108 120
1983-84 1,36 123 %
1985-86 086 0.86 3 -8363
1987-88 0.70 0.60 0.70
Total 1.04 0.94

Source; Rubber Board.

TABLE 1
Development of rypper cultivation in Tripura (area in ha.)
Planting Estate small Share Share of
Period sector holding Total of Tripura
sector small in

holding North

sector Eastern

(in%) region
______ rin
Upto
1983-84 4200 750 4950 15.2 61
1984-85 350 500 850 58.8 74
1985-86 500 600 1100 54.5 61
1986-87 650 1300 1950 66.7 65
1987-88 910 1240 2150 57.7 47
1988-89 1340 850 2190 38.8 39
1989-90 1850 1475 3325 44.4 43
Total 9800 6715 16515 40.7 52

both Aganala and Udaipur regions
(Sec Tabic 2).

BACKGROUND OF
RUBBER GROWERS

Most of the small growers who
had cultivated fubbcr during ihe
reporting period had land area
below 2 ha and they were mostly
peasant farmers with subsistence
fanning or pcuy business (See
Table 3). Relatively large growers
emerged from the business
community. They have invested
the surplus generated fnan
busine” in purchasing new ~nd
and cultivating nibber. Most of
the traditional agriculturalists have
land area between 2 and 4 ha.
The salaried classes are grouped
under ‘oihcrs'.



TABE 3
Background of sample rubber growers

(% of growers) Main source of livelihood.

Size Class  Peasant Big
(in ha.) Farming business
Petty
business
0-2 87
2-4 - 42
4 and above - 56
Total 47 23

M cki of ihc small growers,
especially ihosc who have planicd
nibber in rcceni years are
financiaily handicapped.
Praciicaiiy they cannot undertake
ajiy farm acUviiy wiihout oulside
financial help. Hence, Rubber
Board channalises more funds per
unii area in North East compart
10 traditional area.

Around 60 per cent of the
growere were llliterates and near
cent per cent illiteracy is reported
in the lowest size class.
Propagation of a new crop,
particularly a perennial one in

Traditional

Agriculture OthCTs  Total
— 13 53
50 8 20
13 31 27
13 17 100

such a situation requires rcientiess
extension service. Hence in 1985
Nuclear Rubber Estate and
Training CenU” (NRETC) was
established at Agirtala to serve as
the king pin for advisory and
extension activities. NRFTC
imparls training in scientific farm
practices through its
demonstration plots and regular
training programmes. The field
sta(T attached to the Regional
Offices arc also expected to carry
out extension work. But due to
the overload of work originating
from the remotencvss of the area,
TABLE 4
Details of subsidy disbursement

lack of proper infrastructure
facilities scattered nature of
planiaiions and multiplicity of
schemes, the field staff ~ t only
very limited Ume to spend on
advisory service. The field staff
visits a farm only once in a year
and then also due to the tight
schedule to reach target they will
not get ample time to listen the
queries of the grower patiently.
Measures arc to be taken to
extend Uie present level of
extensi(M) and advisory service.

Earlier Rubber Board published a
monthly newsletter in Bengalee.
The regular publication of such
newsbulletins and pamphlets
covering various aspects of
cultivation and processing in
Bengalee and other prominent
tribal languages would no doubt
fruit positively.

PROHLE OF SMALL
GROWER RUBBER
CULTIVATION

In Table 4 the details regarding
subsidy disbursement arc

(Percentage of area for which subsidy disbursed)

Year of No Ist
planting subsidy year
only
1979 2
1980 7
1981 1 16
1982 19 16
1983 3 1
1984 9 3
Upto 1984 10 1
1985 4
1986 23
1987 1 39
1988 8 44

Source: Rubber Board.

Upto Upio Upto Upto
lind llird IVth Vth
year year ytvir year
4
24 9 5
10 3 4 15
5 5 9 1
10 9 23 16
16 7 15 18
1 6 13 14
29 13 25 22
35 13 19 10
30 22 8
4 7 -

Upto Upto Total
Vlih Vlith Area
year yeaj- (inha.)
94 26.39 (24)

4 51 56.13 (51)
18 33 170.89 (150)
1 24 578.86 (474)
1 16 455.27 (355)
9 23 388.04 (279)
1 24 1675.58 (1333)

7 217.53 (182)
438.49 (583)
229.84 (392)
- 246.72 (288)

Figures in parenthesis indicate the Number of holdings



presented. As per norms, ihe
subsidy amount has to be
disbursed in seven instalmenis
from the year of planting. The
amount for a particular year is
disbursed only if the rubber
plantation has attained satisfactory
growth as per the stipulated
norms. But in Tripura due to the
poor management practices, the
subsidy instalments are often with
held. Normally, area planted upto
1984 should reccivc full subsidy
by 1990. But only 24 per cent of
tiie area has received the subsidy
amount fully so far. (This does
not include the area of public
scctor plantation corporations
under rehabilitation schemes.) It is
found that 49 per cent of the 1980
planted aic& remains to be paid
their subsidy even after 10 years
of planting.

The subsidy disbursement details
depict the situation of the rubber
small holdings of Tripura. Most
of the holdings as suggested in
the inspection reports arc found to
be in an abandoned stage or the
exisUng stand is considerably
lower than the siipuiated one.
Hence the mature area available
it*the holdings sector will

n uiken by the holdings u>
"»ch mammy and only 40 ocr
cemof.heue«ac,u”Ch,,,
girth. As years advance the

avmpgcsiaMnpcriod declines

n ™ reported eases
where holdings lo<* only seven
years to reach lapping stage. For
mslance ihe sample holdings
planted during 1984 reached
%ﬁ;ping stage by seven years and
pMcent of the trees acquired
lappable growth during the first
year of tapping. U may be noted
that these growers had relatively
~ e r holdings as seen in Table 5
These cases re.veal that if
scientific management and
cultural practices are followed,
rubber plantations in Tripura have
the same potcnti™ to grow and
yield as in the traditional areas.

The figures for entire Tripura
compiled from the rcconjs of fully
paid subsidy files also show the
same picture. It may be noted that
63 percent of the jrees of holdings
planted in 1983 and received full

mbsidy has not yet attained

TABLE 6
Girlh attainment of mature trees

Planung attained

-------------- suable girth (in

1980

1981 55

1982 49 AQ-S
37 1 'i:

Source: Rubber Board

extent of
RKOURCEUSE

The developr”nt cost as incunwd
by the sample growers is
presented in tables 6and 7. The
development cost figures are
computed for the fim eight years
since the sample holdings took wj
an average 8.7 years to reach
maturity (sec Table 5). The total
resoura; use by the growers in
Tripura amounts only 61 per cent
of the reported develc”oii cost
of traditional area. (Expenditure
on fencing is deducted from the

4as Extent

%of of

3 vacancy (llling
(Nojha.)

® C]

71 155

42 180

49 20

27 103

40 129

61 125

40 158

TABLE 5
Salient features of the small grower cultivation

era' Average Average Iniual No. of
OI ) gestation size of stand trees
planting holding a per ha. tapped
period per ha. holding

0] () [©)] @
1979 100 1.12 500 357
1980 1000 0.50 531 221
1981 9.3 138 500 244
1082 9.0 2.76 525 141
1983 81 1.29 519 206
1984 7.0 4.25 500 303
Total 8.7 197 514 205

Source; Field survey



TABLE 7

Developmenl cost (material) incurred by the small growers (Rs, per ha.)

Years

Items 2 3 4 5 6 7 8 Total

1. Planting materials 1028 180 83 40 1336
2. Fertilizers 375 525 625 615 615 615 615 615 4600
3. Manures 312 188 128 75 75 75 75 75 1003
4. Covercrop 20 12 12 44
5. Lime 19 28 3% 25 20 - 127
6. Fencing materials 415 315 255 100 100 100 100 100 1485
Total 2169 1248 1143 855 810 790 790 790 8595

TABLE 8
Development Cost (labour) incurred by the small growers (Rs. per ha.)
Years

Items Total

Clearing 375 - 375

Soil conservation 375 300 675
Lining piuing and rcfliling 1475 1475
Planting 375 e 375
Vacancy filling 375 125 75 - - - 575
Weeding and mulching 1400 1400 1400 1000 1000 500 350 350 7400
Manuring 250 250 200 200. 150 150 150 1600
Cover crgp 50 B0 e 150

Fire belt 50 50 50 50 50 50 50 475
Fencing 450 400 275 200 150 100 100 2175
Others 200 200 125 125 125 125 125 1225
Total 3075 2475 1725 1575 975 775 775 16500

development cost of Tripura for
comparison since the development
cost estimate in traditionul area
does not account fencing.) Lower
levels of input application imply
lack of proper and consistent
management practices.

FERTILIZER & MANURE
APPLICATION

The small growers used only
limited quantities of fertilizers.
Instead they applied cowdung
twice or more depending upon its
on farm availablity. Larger
growers made use of cowdung
only oncc i.e. at the time of

planting. The supply of fertilizers
is imperfect due to the absence of
a network of fertilizer dealers and
retail shops. T”e villagers have to
solely depend on the ofHcc of the
Village level worker (VLW)
through which the government of
Tripura provide.” fertilizers at
subsidised prices,

Normally they do not issue
fertilizers 10 rubber growers since
the supply is fwimarily meant for
paddy and vegetable cultivation.
Hence, big growers who had or
have paddy and vegetable
cultivation have accessibility to
VLW office. But small growers

who do not have any cultivation
other than rubber practically
cannot get fertilizers from VLW
office. Even if fertilizer supply is
obuiined since it is not rcgular
and systematic, balanced mixing
and timely application cannot be
done.

Around 90% of the holdings were
RRIM 600 and GT 1 mixed
planting. In recent years RRIl 105
is also being planted but due to
the recurring storms GT 1 and
RRIM 600 arc preferred.

Only 26 per cent of the growers
had adopted ecvercropping and
the area covercropped comes to



45 per ccm implying ihai larger
growers only had atlopicd.
Around 75% of ihc growers had
not white washed ihc trees
during summer.

Weeding cost is ihc single major
item of development cost. Since
covcrcropping is not adopted
extensively, the need for weeding
becomes crucial. The fast growing
grass ‘Chan’ (sungrass - Imperaia
Cylendrica) widely scai in
Tripura makes weeding necessary
at least five or more rounds per
year during the initial years.

Fencing accounts for a major
share in the dcvclopmeni cost.
Most of the rubber holdings are
not adjcsant to the growers”
households. The unquestionable
praciicc of the villagers to allow
caule to roam and graze freely
makes proper fencing
unavoidable. It may be recalled
that the extent of vacancy Hlling
of the sample growers was around
30 per cent of the initial planting
(see Table 5) and the iiuiin cause
was damage due to catile grazing.
Most of the growers use bamboo
fencing since it is cheapcr
compared to barbed wire fencing
due to the unlimited local supply
of bamboo and cheap labour.
During the initial years fencing
has to be renovated fully and,
tijcre after repair and maintenance
work has to be done year by year.
The number of irees reaching
lapping stage is low mainly due

the lack of proper fencing and
consequent damage by caitlc.
Mimy holdings were lo be
replanted fully after one or two
years of planting due to cattle
grazing as reported in the
inspection files.

Spraying expenditure is nil since
plant protection chemicals are not
applied in Tripura.

labour use

The share of labour i,, ihe lolal
cos,is66porc«.The3te* f
“larkcl labour comes lo around 60
of Ihc labour USC.X
Srwecrs wiih lower size holdings
who depend fully o,,
labour do nol mainiain .he farm
properly and henee Ihe volume of
labour input is insignincanl
compared to growers with larecr
ft® who depend mainly on hied
abouf. TTk share of female
labour is negligible. The average
wage rate is found to be Rs 25/.
per day.

tapping

In most cases lapping is done in
an unc:ieniific manner. For the
majority of them who lack
enough expertise, tapping is just
cuuing of the bark at pleasure.

Ke~iie tappers are working
mainly in large holdings,

lapping ask of local uppers
IS 225 %%cgwhile Keraliuispﬂp
around 300 trees per day.
Accordingly Kcralile uippc, ™ a
monthly salary of Rs. 1,200/- to
Rs. UW - while kxals get only
Rs. 700/. 10Rs.90(V-. In the
majority of die cases taRiers arc
given monthly fixed paymeou.
Certain locals arc also engaged
with daily payment where average
wage rale is Rs. 35/- per day,

PROCESSING

Processing of rubber in Tripura by
small growers is as unscicnLfic as
tapping and hcnce the sheet
rubber produced U of an inferior
quality. There are even cases
where shea is made by trampling

TACLR9
Availability of rollers and smokehouses

Si/e Class Rollers
(in ha.) (% of growers)
0-2 13(4)

2-4 75(9)

4 and above 100 (1Q
Total 48(29)

Smokehouse
(% of powers)
6(2)
50(6)
100 (16)
40 (24)

Figures in parentheses indicate the number of growers

Source: Field survey

There arc reported cases where
due 10 unscientific tapping, the
whole lapping panel got spoiled
within a few months after
opening. The tappers arc either
locals or migrants from Kerala.
Most of the Keralites are good
tappers but there arc complaints
that certain persons from Kerala
work as uppers claiming adequate
expertise but do not have any
experience. The growers who arc
not at ail aware of the scicmific
methods get easily deceived.

Table 9 shows the availability of
rollers and smokehouses. The big
growers arc in a position lo
process good quality rubber but
since they cannot get a premium
price for the quality, they are
discouraged. The smaller ones
have neither rollers nor smoke
houses. In Kerala such growers
can avail the roHer facility of
nearby growers at a nominal rate
But such a practice is absent in
Tripura. Instead such growers sell
their produce either to other



growers or lo tappers at an
average price of Rs. 3.50 per litre.

Most of Uie growers sundry iheir
sheets. Around 15 per cent of the
growers has smokehouses made of
indigcncous materials. The walls
are made of mud and the roof is
Ihatched wiih grass. The roof is lo
be replaced in every four years.
Such a smoke house costs only
Rs. 1,500/- while lo construct a
smoke house as per norms the
cost will be around Rs. 6,500/-.
Bui smokehouses buiU with
thaiched nx>f are liable to the risk
of Tire and home cannot be
considered for subsidy. However

MARKETING

The marketing channel of small
rubber growers is outlined in the
chan, It can be seen that tliere is
near monopoly in the NR market
in Tripura where one big dealer at
Aganala controls the entire
market Though dealer’s licenses
are issued to a few more persons
most them are not in operation,
There arc unlicensed sub dealers
who have around the households
and purchase rubber at spot. They
pay a lower price and get nominal
commission from the licensed
dealers. Large growersu A~ rt
rubber to Agartala and sell
direcdy to the main dealers.

payment. But the unlicensed
subdcalcrs who purchase rubber at
doorstep make ready paymeni. but
the price is always loww than the
market price. The public sector
latex collection centers arc few in
number and hence ilie volume of
latex they cdlloct from small
growers is insignificant. TTie main
dealer at Agarthala transpons
nibber lo culcuita by road.

The pattern of market outlet
dependence of small growers is
presented in Table 10. Big
growers sell major chunk of their
produce at Agartala market and
fetches a higher price. The
smaller ones mainly a:Il rubber to

MARKETING CHANNEL OF NR OF SMALLGROWERS

Other
growers

smokehouses made out of mud
walks but with proper rrofing and
which are found capable of
producing quality sheets are paid
suteidy.

Growers

Unlicensed
sub-dealers

Again due to the monc”ly
situation payment of price is often
delayed by 20 to 30 days. The
small growers who sell rubber in
latex form lo either iap(«rs or
other growers also face delay in

other growers in latex form and
realise only Rs.14/- per Kg. (Rs.
3.50/ per lime). The unlicen”
subdealers mainly purchase rubber
from the middle class growers and
the average price is Rs. 1830



per K& None of the sample
Browers have sold robber lo

piiblic sector collection centra

with big business that availed
bank credit mainly. The smaller

table 10
Destination of primary sale

Size-Class Aganala

! Unlicensed
) ) Other Tapper
. mar :t sub-dealers growers
16
2.4 39 a1 ;g
4 & above 94 6
Toial

Source: Field Survey

In the Agartala markei the
average price was Rs. 20.50 per
Kg. for sheet rubber and Rs. 8/-
per Kg. for scrap rubber during
1990. Taking into view the
impcrfeci market situation and
inferior quality of the produce, the
price reported is rcasonable.
Explanation for this must be
sought in the extent of margin
that a dealer may get in the
lerminal market He can get a
higher margin since the
transportation cost of rubber from
Agartala to Culcutia is relatively
low (telow Rs. 1.50 per Kg.)
compared to that from Cochin to
Calcutta (around Rs.4/- per Kg.).
It is rumoured ihai natural rubber
is being smuggled out to
Bengladesh where the pricc is
considerably high.

ACCESSIBILITY TO
CREDIT

Since planting is done by
iimallgrowcrs at the behest of
Rubber Board, all of them who
liave valid land documents avail
subsidy. Around half of the
sample growers had availed bank
loan. As seen in Table 11, as the
size of the holding increases the
extent of borrowing also has
risen. During the reported period

powers with petty business also
had availed bank loan. Itis a
paradox that it is the group of
iraditional growers that did avail
bank loan the minimum.

converted into ioot" tsmn /u ~
* 3 =AipUlle)subswAn

Egbytsedm total ?n the one side
e financially tight growen

cannot maintain the famupto

to stage and on the other side
tonk credtt is blocked. Hence, the
slate Goveniment should enact
and implement measures to confer
ownership uue so that the growera
will get proper land records to
satisfy Rubber Board and other
tinancial institutions.

NON-AVAILABIUTY of
materials

Due to the lower levels of
demand manufaciurws will take
years to open selling points in
Tnpura. Of course Rubber Board
has evolved schetncs to provide

TADLEI
Details of the Availing of Bank k»an.
E#eﬁgc;xass %of growers Background of hormn'rre
8 ;\;:lkleldoan Peasant Big - Traditional
farming &  busing  Agriculture Others
petty
business
0-2 a7 53
2-4 50 66 44 v
4 & above 56 78 22
Total 50 37 7 30

Source: Field Survey

This is the picture xcn during the
phase | period of the RPD
Scheme. But during the rccem
years it has been told that the
non-availability of credit by
smaller growers has increased
significandy. Absence of proper
land documents makes banks shy
to lend to smallgrowers. Growers
with "Khasi" land (i.e. land luider
possession without documents)
cannot avail either subsidy or
bank finance. When such land is

plantation requisites through its
offices with subsidy element But
the supply is of\cn lagged and its
volume does not correspond
demand. Tlve rubber cultivation in
Tripura suffers a lot due to the
absence of adequate and timely
supply of fertilizers as mentioned
earlier. If Rubber Board can
implement schemes to ensure
timely supply of fertilizere and
other materials it will be widely
welcomed and will boost the



growth of rubber piamation in
Tripura.

ABSENCE OF GROWERS
FORUMS

The growers of Tripura are
unorganised. It is quiie naiurai
taking into account the level of
liicracy and awareness. The only
smallgrowers Association is
manned by tlie business group
ihai htis monopolised iJie NR
market of Tripura. If a net work
of growers’ forums can be
organised (as RPSs in Kerala) a
lot of problems could be solved.
Bui the cxpcriencc of Board's
development staff is that attempts
in such direction arc often nipped
in bul iisclf due lo ihe existing
aggressjve political rivalry and
social factors. It must be looked
into whether in such a situation.
Rubber Board can iniervene more
aciivety in the input and output
markets taking into account the
specific condiuons of Tripura.

CONCLUDING REMARKS

TTic various facets of rubber
plantation development such as
Ihe adoption of the crop,
cuUivalion, processing, and
markeiing, paitem of labour use,
conditions of plantation workers
are subjects which are to be
investigated in detail to enrich our
limited information (xi the status
of rubber plantation in non

iraditional area.s. Year by year
more and more peasants arc
atuactcd and hence the intensity
of the problems would multiply
The designing of schcmes and
framing of policy arc to be based
on reliable information. Tripura is
a a potential state where agro-
climatic conditions permit us to
convert the fertile barton tracts of
waste land into yielding rubber
plantations if backed by proper
and regular technical and fmancial
supporL This will not only help
us in reaching self sufficiency in
rubber but also aid in imparting a
new culture of cultivation among
the nomadic uibals whose
experience in systematic fanning
is nil. Moreover, the propagation
of rubber will help in alleviating
the abject poverty of the masses
of Tripura.
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In recent years rubber wood has assumed importance as a source of raw material for various industries in
India. Studies indicate that arojnd 1.2 million cmt. of rubber wood is produced annually from the
replantings of rubber sixty per cent of that quantity is stem wood (round wood) and the rest is branch wood.
The branch wood is used as fire wood. Out of ihe round wood of 0.72 million cmt. (60% of total). 0.42
million cmt is used in packing case manufacturing industry and 0.08 million cmt. is used for manufacturing
low quality plywood and splints and venews for safety matches. A small quantity is used in the
manufacturing of textile accessories and furniture.



COMPARATIVE STUDIES ON THE ROOT SY”tpm

AND BUDg K f
rubber at 15 YEARS GROWTH

mm KR RESEARCH

Tile currcni convcniional method
of propogaiing cloncs of Hevea is
by buclgrafUng on lo ihc secdline
Slock. Effcci of root stocks in
improving growth and
productivity of scion is
considerable. But a certain
amount of hcterogcniiy is noted in
the root system. Hcnce. variation
among the plant population frewn
a single clone can be attributed to
root stock excluding the
environmental variables
Dcvelopmem of plants on its own

M

root system is one of the major
means to have more uniform
planting materials. With this
object in view, various Rubber
Research Institutes in the wwld
arc en~ged in experimenis on
rooting of cuttings.

Auempts were made to root
cuuings as early as 1878. Initially
researchers were able lo root
cuttings from young seedlings
only, -nie cuttings taken from
young rubber seedlings wa«

A L™

Ns'AnTOT~AOF NDU

known to root quite easily,
whereas shoots from mature
budding or from seedlings whkh
had reached flowering stage
rooted much less easily. Due to
pnjnounced genetic variations
among the seedlings, it is more
desirable to produce rowed
cuuings from clonal maieriats. the
performance of which are more
predictable. Earlier auempts to
produce clonal materials ofHevea
by cutttings were not KKc”sful

Fig 1 Root system of stem cuuin| at 15 year's aficr planiing



The successful rooiing of cuUings
of clones of rubber was reporusd
first from Malaysia (Rubber
Research Insiiiute of Malaya
1959, 1962). This was made
possible only by the iniroduction
of a spcclal technique -
propagaiion under a mist spray.
Collection of suitable cuttings
from ihe corrcct sourcc and the

comparaiive studies on ihc root
system of a stem culling wiih that
of a budgrdfl at the age of 15
years afu™r planting.

MATERIALS AND
METHODS

During 1976, stem cuttings were
taken from the young budgrafied
plants of PB 5/51. The cut ends

RESULTS AND
DISCUSSION

The root system of stem cutting
and budgraft arc shown in Fig. i
& 2 respectively. Girth of the
stem is more for the cutting {157
cm) compared to ihe budgrafi
(132 cm). ToUil number of lateral
rooLs are 23 for cutting and 24 for
budgraft. The length of main root

Fig 2. Root system of bugrari ai 15 year’s after planlirg

use of chemicals also help to
induce root initials.

In order to have the full
realisation of the potentialities of
the clones, performance of the
clones on its own root system has
to be evaluated. Rooicd cuttings
from a single clone produce more
uniform planting material for
experimental and research work.
However, a comparative study of
the root systems of mature
budgrafts with the rooted cuttings
of the same age has not so far
been reported. This
communicauon deals with the

were dipped in water and then in
Seradix No. 2 and planted in
polybags, filled with top soil, for
rooting. These plants were planted
along with the normal budgrafts
at Central Experiment Station,
Chethackal during 1977. At the
age of 15 years nature of the root
system of culling as well as
budgrafts was studied by
excavating the mature plants in
the field. Girth of the stem 20 cm
above the collar and tap root
(pseudo lap root in the case of
cutting) 20 cm above the collar as
well as the number and girth of
lateral roots were recorded.

(tap root) is more for Uie budgrafi
(127 cm) in comparison to that
(p«5udo lap root) of culling

(97 cm), whereas the mean girth
of the lateral roots iu-e more for
the cuttings (36) compared to the
budgrafied plant (32). In the stem
culling very large lateral roots arc
developed. In the ease of cutting
several roots growing parallcly
and vertically downwards have
grafted together forming a
pseudo/false tap root doing the
functions of a normal tap root. In
the case of budgrafied plani tap
root is very well developed



compared ui ihalofciming. wiu,

Mil dcpih IS very good the
development of the root sysicmta
also veo. good. If there is any
rock or hindrance lo the proper
development of root system. iie
lap root retards its growth and
normally result in uprooting of the
plant. In the root system of the
budgrafted plant there are two
“ncil developed whorls of lateral
roots.

In the case of stem tutting one or
iwo lateral n»ts grow very well

and support the whole tree. If the
soil Is deep the root system
develop well as in the ease of
tadgrafts. Eventhough the number
of cuttings planted is only three
no wind damage is so far noticed
lor those plants suggesting the
proper development of the root
system.

It is reported (Leong and Yoon
1584) that the rooted cuttings are
prone to wind damage during 2nd
and 3rd year. The major defect of
rooted cuttings was the absence of
a lap root to anchor the trees to
the ground.

Forum to

It

ur™n4 TTs

This preliminary observation
indicated the possibility of proper
development and anchorage of the
root system of cuttings. The only
Itiing is the success of jauon
of roots on the cuttings depends
on various factors. By providing
mist as well as growth hormone
like Indole btitric acid (IBA) or
Seradix tlie root development in
cutungs can be enhanced. Since
these plants arc growing on its
won root system interaction of
stock scion is nullified. Hence
these rooted cuttings are valuable
rescarch reels.

One of the most imponani
requirement for the successful
mMling of cuttings U a reliable
hormone to induce rooting. Trade
name along with the component
Chemicals of a few materials arc
furnished below:

Scradix No. | -0.1% Indole
buu-ic acid (IBA) in talc
Scradix No. 2 - 0,3% Indole
butric acid (IBA) in talc

Seradix No. 3 - 0.8% Indole
buuic acid (IBA) in talc
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FERTILITY STATUS OF THE RUBBER GROWING

SOILS OF KERALA

M. KARTHIKAKUTTY AMMA, A.N, SASIDHARAN NAFR,

Oplimum nuirieni supply to any
crop can be ensured only through
judicious fertiliser appJication and
a knowledge of tlie nutritional
status of soil is vital in economic
and efficient us« of fertilisers.
Although many techniques are
available to dciermine the nutrient
requirements of crops, soil testing
has emerged as tlw procedure
most often utilised in established
cropping systems. In our country
several soil testing laboratories
have been set up dimng 1960’s
and the Soil Test Crop Response
Correlalion Coordination Unit of
the Indian Agricultural Research
Institute, New Delhi, has prepared
fertility showing the
available nitrogen, phosphorus
and potassium status of Indian
Soils. (Ramamoorthy & Bajaj
1969).

Soil testing service for rubber
cultivation was initialed in the
Rubber Research Institute of India
(RRII) from 1%5 onwards. Tlic
laboratory however had only
limited facilities and was capable
of handling only limited number
of samples too insufficient to
meet the demands from the large
number of growers. But this unit
also could cover only a small
portion of the total number of
holdings and as a result three
more laboratories with mobile soil
and tissue testing unit were started
at Kozhikode, Muvatiupuzha and
Nagercoil during 1986. Five more

M. MATHEW and C.K. CHACKO

laboratories have been set up at
Mangalore, Taliparamba, Trichur,
Palai and Punaiur in 1990-91,
extending soil testing service to
more areas. The laboratory at ihe
RRII server as the Central
Laboratory co-ordinating the
activities of the mobile and
regional units. For collection of
samples the services of field staff
of Rubber Production Deparunent
is also utilised. Soil samples
received in these laboratories are
processed and analysed for
diagnostic puqwse. Fertility status
of rubber growing soils in Kerala
is discussed in this
communication in the light of
data generated in these
laboratories on soil samples
collected from small holdings.

In routine soil te.sting f<x advisory
purpose, the samples are tested
for their reaction (pH), available
P. K and Mg. For available
nitrogen, the assessment is made
through the estimation of organic
carbon. Fertiliser rccommcndation
offered were based on soil test
crop response correlation studies
carried out along with the soil
testing work in respective regions.
The periodical progress in soil test
programme is given in Table 1.
During the period 1986 to 1990
the total number of soil sampler
analysed and fertiliser
recommendations issued were
43701 and 22558 respectively.
After analysing these samples the

soil test values were classified as
low. medium and high for
organic carbon, available
phosphorus, potassium and
magnesium. The nutrient rating
followed in the present work arc
reproduced in Table 2.

The soil test data collected during
1989 and 1990 were summarised
districtwise and soil test
summaries for individual districts
were prepared based on 19,000
samples. The nutrient indiccs in
respect of organic carbon,
available P, K and Mg were
prepared as follows:-

The percentage of samples (out of
the total number of samples
analysed for a district) falling into
low category with respect to any
nutrient is multiplied by a factor
1, those falling into medium
category by 2 and those falling
into high category by 3, The sum
of these is divided by 100 and the
value obtained is the nutrient
index for that particular district
with respect to that particular
nuU-ienL

For mapping the nutrient status of
soils of a district, the nutrient
index value was taken as a basis.
A district with a nutrient index
value of 1.67 is considered low.
between 1.67 and 2.33 as medium
and above 2.33 as high.

The soil test values for individual
nutrients in different disuicts are



summarised in Table 3. For
Koiiayam disirici. lalukwise
summaries were also prcfared.
(Table 4). Fertilily map for
organic carbon, available P
available K and available Mg was
also drawn for Koiiayam district
(Figure 1 - 4).

ORGANIC CARBON
STATUS

A review of the soil lest
summaries {Table 3) reveal thal
Oisanic Carbon is high for soils
of Kasargod, Kaimur, Kozhikode,

years of immaturity period is
reported to be 226 - 253 Kg
nitrogen, 18 - 27 Kg phosphorus,
85- 131 Kg potash and 15-27
Kg magnesium, whereas nutrient
removal through latex from a
hectare of rubber plantation
having an yield of 14(X) kgs of
dry rubber is only 9.4 kg N. 2.3
kg P. 8.3 kg K and 1.7 kg Mg
(Planters Bulletin, 120).

AVAILABLE P STATUS
Soils of rubber in general are
deficient in available P. (Table 3).

TABLE 1
Progress in soil testing of rubber growing soils of Kerala

Year No. of soil samples
. analysed,
im
1987 7742
8372
1989 13885
1990 10422

Idukki and Koiiayam districts.
The index valikg for organic
carbon for these districts was
found to range from 2.77 for
Kasargod to 2.36 for Idukki
district Organic Carbon status is
in the medium range for
Malappuiam, Palakkad. Trissur.
Eranakulam, Kollam and
Trivandrum, The annual recycling
of nutrients tlirough leaf fall and
establishment of cover crop in
curly years may be attributive to
the medium to high organic
maitex status in rubber growing
soils. Approximately 45 - 90 Kg
N, 3- 7Kg, P. 10 - 20 Kg K and
9 « 18 Kg Mg is added tlirough
annual leaf, branch and fruit fall
in one hectare of rubber
plantation. The total amount of
nutrients returned to soil by
different cover crops over five

No. of fertilisCT

recommendation
1750
3985
4216
7145
5462

This may be due to the lateritic
nature of the rubter growing soils
and correction of this condition
may be more difficult due to the
high P fixation capacity of these
soils.

levels of available K, All oiher
dislncB show low Kslaim. High
ramfall logeUier with kaoliniiie
type of clay mineral and ihe
presence of lauice and organic
bound K which are not available
10 plants may be auributcd to lhe
low K stauis in rubber growing
soils. The necessity of applying
potassic fertilisers to nrbber planls
IS evident from the low potassium
status observed.

AVAILABLE MG STATUS

For Mg the index values are high
for KasargodJCannur, Kozhikode.
Malappuram. Palakkad and
Trichur districts. In Eran®ulam,
Idukki. Kottayam, Kollam and *
Trivandrum available Mg status is
in the medium range. Sirxa the
soils of northern districts are
having high levels (rf available
Mg. itis evident tha Mg
requiremait of rubber plants in
these districts will be met from
soil itself.

FERTILITY STATUS FOR
KOTTAYAM DISTRICT

Fty Kottayam district index values
were worked out for all the
Taluks (Kottayam. VaikMn,

TABLE 2
Kertility rating for classifying soil into low, medium and high

Element

Orsanic Carbon (%)

Available P & Mg mgm/100 gm soil

Available K mg/I0Ogm soil

Medium values

0.75- 15
1.00- 75
5.00 - 12.5

(Hand book on Natural Rubber CulUvadon 1980)

AVAILABLE K STATUS

Out of eleven districts, where Ihe
study was conducted, only the soil
m Trichur district has medium

Meenachil, Kanjir~pally and
Changanacherry) with a view to
explore the possibility of taluk-
wise fertiliser recommendation. In
Kottayam, Meenachil and
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Nutrient Index or rubber growing districts of Kerala

pisirict

Kasaragod 497
Kannoor 2973
Kozhikode 1404
Malappuram 994
Palakkad 1037
Trissur 1054
Eranakulam 1848
Idukki 550
Koitayam 3432
Kollam 4111
Thiruvananthapuram 1550

Talukwise nutrient index values of Kottayam District

TA

BLE 3

%oC AV.P.
2.71 (H) 1.4 (L)
2.61 (H) 117 (L)
2.60(H) 1.15 CL)
2.30 (M) 1.10 (L)
2.15 (M) 1.13 (L)
2.11 (M) 1.26 (L)
1.91 (M) 1.36 (L)
2.36(H) 1.18 (L)
2.38 (H) 1.55 (L)
1.98 (M) 1.37 (L)
2.09 (M) 1.23 (L)

TABLE 4

% Organic Carbon

Koitayam 2.38 (H) 1.55 (L) 1.43 (L)
Vaikom 2.03 (M) 1.69 (M) 1.34 CL)
Mc~nachil 2.40 (H) 1.47 CD 1.50 CL)
Kanjirappally 2.47 (H) 1.46 CL) 1.43(L)
Oianganacherry 2.27 (M) 1.89 (M) 1.34 (L)
Kanjirappally laluks organic SUMMARY

cartx)n status is found to be high

while it is medium in Vaikom and

OianganacherT7. Available P
status is found to be low in
Kottayam, Mecnachii and
Kanjirappally «\d medium in
Vaikom and Oianganacherry
i”luks. Available K status is
medium in all the five taluks. For
available Mg. medium levels are
obtained in all ihe laluks.

32

Available nitrogen and
magnesium siaius of soils of

Av.K Av.Mg

1.53 (L) 2.88 (H)
1.29 (L) 2.76(H)
1.43 (L) 2.51 (H)
1.27(L) 2.73(H)
1.48a) 2.71 (H)
1.84 (M) 2.88 (H)
1.36 (L) 2.27 (M)
1.29 (L) 1.76 (M)
1.43 (L) 2.05 (M)
1.43 (L) 2.15 (M)
1.36 (L) 1.96 (M)

informaiicMi on fertility status of

Av.Mg

205 (M)
2.31 (M)
2.08 (M)
1.97 CM)
1.97 CM)

rubber growing areas will
be useful guide for
reference.

rubber small holdings of Kerala is
found to be maintained at
medium levels. In available K
status, only low levels arc
observed and hence application of
phosphate and potassic

fertilisers is required. The
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