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TalTAHSON and RAUI

ponder on the- m ysftries

»il)ef>? s no explaining the Mysteries of Nature
saic rata, in his best proiessonai vexr>

she birds, the bees, the flowers.. ¥
said Ftson, getting lyrical-

m..and gkls.’ said Ralli.

Unperturbed. Tata continued.’ TaAe this
rubber <2pling. Consider its life-blood, thin,
while, unpretentious m

“You ve gotio hand it to natyr © said Fison.

TATA FISOM RALLIS

o f

fiosa«B,' »«id Ralli wisllull*. » ' "Jme
Rosalie"

m the rubbei sapling.’ Tata said sternly
mnature repeals her bounty. Tyres st/spforteri
conlreyor bells, toy balkions

Catapults: added Fisoti

mNow: sa.d Tala coldly, for thp ccnvrerciai;
Rallis "Tree Brand" lertihsers produce

belter rubber crops. Tata F,son pesdades
protect them lor bigger yields."

mnever did get to know her surran®e ' saifl Rail'

3i% s

C0VB\2 TWE FIELD!

sadly.
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Tabic
Size No. of Area in
units
A. Snmll holdings (20 hectares and belowV hectares
2 hectares and below
71095 55068
Above 4 6558 19006
Atove 6 h , “ ' o « hectares 1863 9568
® =>4 upto and including lO hectares 1975
\WC 0 liectares and upto and including 20 hectares 897 10372
13190
Total: 81688 mm
Esiales (Above 20 hectares)
Above 20 hectares and upto and including 40 hectares 339
Above 40 hectares and upto and including 200 hectares 242 9993
19808
“P® | 400 hectares 32 8752
Ahove 400 hectares and upto and including 600 hectares 20 m i
Above 600 hectares and upto and including 800 hectares 4
Above 800 hectares 10 2697
12169
Total: 647 63256
Grand Total: 82335 171260

Table 4
Stalewisc Distribution of Area at the End of 196&-67
(Area in hectares)

Holdings Estates Total
(20 hectares and below) (Above 20 hectares)
State No. of No. of
units Area units Area units Area
Kerala 80422 1C4756 593 56318 81015 161074
Madras 1208 2952 41 5130 1249 8082
Mysore 56 272 10 1572 66 1844
ndamans 3 236 3 236
m’ura 1 8 1 8
~narashtra 1 16 1 16
81685 108004 647 63256 82335 171260

liry



KUBBEN STATISTICS

Table 1
Area Under Rubber at tne End of Each Year
Area in hectares
Year
69001

1950-51 69279
1951-52 69924
1952-53 70271
1953-54 71487
1954-55 m33867
1955-56 94839
1956-57 106027
1957-58 115970
1958-59 123612
1959-60 129905
1960-61 140880
1961-62 146149
1962-63 152946
1963-64 155324
1964-65 164713
1965-66 171260
1966-67

High

yielding

r.rand Total: r141743

-Tjrdinie» unflaasilied area
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THIS IS NO ORDINARY |
| APPEAL... f

second year of the most cruel drought has
placed the well-being and even the lives of millions of
our countrymen in extreme jeopardy.........

® “ appeal to every individual to come forward
n in a big way to assist our distressed countrymen in

the drought and scarcity areas.

Cheques and contributions in cash or kind
may be sent to the P. M.s Drought Relief Fund,
Prime Minister’s Secretariat, New Delhi—IL"

ANl A D
INDJRA GANDHI

n Prime Minister

1 CONTRIBUTE
GENEROUSLY TO PRIME MINISTER’S I-
! DROUGHT RELIEF FUND g

3 1

Contribute Generously to Prime Minister's Drought ReliefFund Contribute Generously
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Utilise the Opportunity

Since the iniroduction of ihe Replanting Subsidy Scheme in 1957, a total
area of 45,550.23 acrcs was replanted and an amount of Rs. 2.71.03,613.88
has been disbursed as subsidy till the end of August, 1965. Tapping certi-
ficates have been issued to U 22 replanting permit holders for opening 5.780.8S
acres for tapping. It has been reported that the uneconomic small holdings
replanted in 1957-58, which have now come under tapping, are yielding as
much as 1000 Ib per acre. In most of the cases, it is gratifying to note that
tapping certificates could be issued in the fifth or sixth year after replanting,
thus bringing down the immaturity period. 1. has also been proved ttat the
entire cost of replanting operations could be met from the subsidy instalments
and the income during the first yejr of tappmg.

Over 2,500 rubber growers had applied for replanting, under the
...hsidv scheme of 15,11128 acres during 1966. But it is estimated that only
subsidy. has actually been replanlei during the year,
about 60 Theprevail-
There may e and th; consequent reluctance of rubber
;"o«rfto cut down the old trees and plant afresh is considered to be .he

main cause of this set back

«e ~ o0
replant their old interests of the rubber planta-

rintrr; W hrseS-e.,ia?e profits the future of the industry

should not be lost sight of.



Replanting rules have now been relaxed by Ihe Rubber Board to enable
feplanting of all poor yielding and uneconomic rubber planted in or prior to
i?45, irrespective of the planting materials used. Previously subsidy was
granted only for replaniitig low yielding unselected rubber planted in or prior
to 1956 and registered with the Board prior to April, 1958. As per the
liberalised rules, irrespective of variety, areas planted in or prior to J945 will
also be eligible for subsidy for replanting, provided they are proved to be
low yielding.

At its fiftyfourth meeting the Board has also decided to permit replanting
in alternate areas provided the area selected for planting is considered by the
Board to be suitable for rubber cultivation in every respect. This amendment
to the rules has been made with a view to enabling rubber growers having
old rubber areas situated on poor soils, or areas with unsuitable climatic
conditions, or areas situated at high altitudes considered unfit for rubber
cultivation, to replant on alternate areas which they possess elsewhere in the
country and which are suitable for rubber cultivation.

Postponement of the replanting, when the current yield is uneconomic
and the cost ofreplanting ascending year by year, may not be wise. Therefore,
ail small rubber growers as well as large growers, who have areas eligible for
replanting, should fully utilise the opportunity extended to them and replant
all uneconomic areas.



The State of the Rubber Plantation Industry*

P. S- Habeeb Mohamed

Resources Position

As the Fourth Plan period is started, it
may be desirable to have a look at our
resources position. The following figures
will give an idea of the collections from cess
during the Third Plan period

Cess collectioD

1961—'62 Rs. 33,18,782.9-;
1962—'63 Rs. 74.91.670.00
1963—'64 Rs. 51.53.750.00
1964— 65 Rs. 1,13,55,803.00
1965—'66 Rs. 1.37,36.779.80
(Proyisumal)

This will show that our collections from
cess have been very satisfactory. The

inerease in colleetion during the lasi 2 years
ismosttvdue to increase in production of

ubte and also the fact that some of the
wrrf”rons which had held up the cess
coUetSons have been disposed of. We may
look forward to a satisfactory rate of col-

lection MeTof the
rr.'oL to the Pool Fund on account of

r~S rence b.ween imported rubber

and indigenous rubber 63.088.01
1961—62 21,04,798.00
1962— 63 Rs. 5.84.808.00
1963— ,64 - Rs- 24,462.00
1964—765 - RS 483534.00
1965—'66 [ ] Rs

9f ihe Bwid. 2>sl Ap™"

It will be seen from the above figures that
the colleciions on account of the pricc
difference are fluctuating very widely and we
cannot depend upon the collections on
account of the price difference as a steady
source of income. However, whatever has
to be collected will be collected.

It is noticed during inspections of the
accounts of manufacturers that quite a num-
ber of them are not renewing licences. Out
of 201 new licences issued in 1960—*61,
only 126 manufacturers renewed their licen-

in 196[_*62 and out of them only 72
have renewed their licences for 1965— 66.
It is not likely that they have completely
stopped their business. There is, tKerefore,
suspicion that quite a number of units are
operating throughout the wunt® and
obtaining their requirements of rublxr from
clandestine sources. It is, therefore pro-
po,,d to
Bombay, Calcutta and CWh. to 1‘°~*

working xhe 3

~A'S's willalso look « t-e possible scope

.i,ber plantations even though on"a
smalt scdke Io .e . -
hope to improve our collection of cess by

vigilance through these regional offices.

It is against the background of our present
position of resources, that we will tave to
$"e our oroaramme for the Fourth Plan



period. During the last meeting of the
Board, | had detailed some of the achieve-
ments during the Third Plan period. It will
he desirable to give the up-to-date fiaures
relating to the Third Plan period before we
consider our programmes for the Fourth
Plan.

Third Plan Achievements

The registered area as on 31-3-1966 is
4,10,295 acres with 77,250 units, out of
which 706 units are large holdings and 76,544
small holdings. During the year 1965— 66,
there has been an increase of SO units in
the large holding sector and 5,318 units in
the small holding sector. A number oF
these units are old areas, freshly registered.
The increase in acreage during the year
*565— 66 is 26 482 again due to the regist-
ration of areas planted with rubber prior to
1965—’66. However, this will show that
there has been a steady increase in the
acreage under rubber and quite a sizable
increase under the small holdings. Though
the target at the end of the Third Plan
period was only a total area of 3,60,000
acres the target has been exceeded by 50,000
acres and more areas will be added when
the arrears are registered.

Otir production of natural rubber during
Febniary, 1966 was 1,750 tonnes as against
1,520 tonnes during February, 1965. The
production of natural rubber from April.
1965 to February, 1966 was 47,-733 tonnes
as against 43,202 tonnes for the correspond-
ing period during the last year and the
production of 45,616 tonnes for the whole
financial year, 1964—'65. Synthetic rubber
production during April, 1965 to February,
1966 was 14,804 tonnes against 11,633
tonnes during the corresponding period last
year. Due to the accident at the Synthetic
Rubber Factory at Bareilly, the production
of synthetic rubber has been curtailed to

some extent. The consumption of all
rubbers for the period April, 196S to
February, 1966 was 87,054 tonnes against

77,430 tonnes during the Corresponding

period of last year and against the con-
sumption of 85,711 tonnes  for the
financial year, 1964—’65- The figures of
consumption for March, 1966 are being
collected. The import of natural rubber
during the period from April 1965 to
Februao', 1966 was 15,568 tonnes against
the import of 13,802 tonnes during the
corresponding period last year imd against
15,003 tonnes for the financial year,1964- 65.
There is a slight increase in the quantum
of natural rubber imported which | had indi-
cated during the last meeting of the Board
is not due to any liberalising of the policy
of imports. The stock with estates, dealers,
etc.. of all lypesof rubber was 26,030 tonnes
at the end of February, 1966 as against
27,236 tonnes at the end of February, 1965
and against 24.525 tonnes at the end of
March. 1965. The price of rubber has also
undergone wide fluctuations. Today it is
reported at Rs.3i5/-per 50 kg.

From the foregoing figures, it will be clear
that we will be exceeding our forecast of
production of 50,000 tonnes by the end of
March, 1966. Complete figures will be
available within a few days and in any case
we would be exceeding the Third Plan target
of 45,000 tonnes set for natural rubber
production.

The accurate statistical data relating to
the Third Plan period will be compiled in
our Rubber Statistics Hand Book which will
be published shortly and the infornv.ition
will also be placcd before the next meeting
of the Board.

The stock position of natural rubber con-
tinues to be bad. The Bo.ird had recom-
mended that the gap between the require-
ment of rubber in 1966—’67 and the pro-
duction of rubber should be met by imports
but the final position is not cicariy known.
It is, however, reported that there is a move
to issue import licencos for about 5,000
tonnes of natural rubber and 5,000 tonnes
of synthetic rubber. The prices are likely
to go up unless steps arc taken by the



Government to fill up the gap between the
~o~duction and consumption of all types of

Fourth Plan Programmes

It is against this background of our
achievements of the Third Plan period and
the over all shortage of rubber that we have
to consider our programme for the Fourth

Plan. Asyouare

set up a sub-group to reporc on rubber
for the Fourth Plan. The

had submitted its  report in

and this report was considered at a

meeting held by the Planning Commission
on24-2-1966. The Fourth Plan in general
has been approved eventhough the targets
for replanting and the question of the
continuance of the replanting scheme beyond

1966 are still under discussion and corres-

pondence with the Planning Commission.
The Board, as you are aware, has recom-
mended the continuance of replanting
programme beyond 1966, but the final
decision would be known only later.
recently, the Director of the Planning
Commission, Mr. Moorthy, was here to
discuss with us about replanting programme
and other programmes in general. The
following targets have been indicated for
the Fourth Plan period:
Production of natural rubber— 72,000
tonnes.

The following are the other targets

85,000 acres for newplantation of which
50,000 acres will be
in Mysore, 5,000 acres in Madras, 5,000
acres in Tripura and A.ssam, and 15,000

W&?Ig Bg H%%%%W forhus to sp(read our
activjlies to other States.

Replanting target of 10,000 acres per year,
(This target and continuance of the replant-
ing programmes are still under discussion.)

Planting materials -d

"lpp™ AMAbr..l

A o

aware, the Ministry had of 2,000 acres per

sub-grx)up Fourth Plan period
1964 approved,

Very have not achieved

in Kerala, 10,000 acres1964*

Commission subject to the continuance of
the replanting programme.)

The target of 15,000 acres under the Loan

supply of planting materials unJer
We have already
this.)
Under the Up-keep Loan Scheme a target
year has been approved,
smoke houses during the
has .tlready been

The target of50

n ‘'h'-.ough oo-op;rative

s(Ki=bes to brmg 30 mor* socie-

the Fourth Plan period,

Some staff proposals have been worked

out on this basis and arc being placed before
the Board for approval,

Progress of Replanting

s the sub-group has observed, the
various programmes during the Third Plan
the desired progress;
particularly the targets of replanting during
(he Third Plan have not been achieved,
xhe following figures will give an idea
about replanting

1957 2,839
1958 4,181
1959 3,963
1960 3,156
1961 5,609
1962 5,530
1963 5,108

5,982
1965" .. 7,014

1,.c.j>nplete)

It is reported that by the end of March,

A provisional permits

have'been granted in the case of 962 acres
transfer of registration ~ From this
jhat we would be gettmg

"T Sf

-il- applicons for ..p.an.ng,6>6.



acres. After wiihdrawals we would be able
to achieve 10,000 acres during 1966 unless
of course ihc rubber prices start going up
and there are heavy withdrawals particularly
by the small holders. It would be worth-
while to look into the reasons for the failures
under the replanting programme a little
more closely.

The Replanting Subsidy Scheme was
launched in 1957. The original scheme was
to replant 70,000 acres during a 10 year
period at the rate of 7,000 acres per year.
The scale of subsidy fixed per acre ranged

subsidy in Malaysia and Ceylon was as

follows—

Size of the unit Ceylon Malaysia
(Rs. per (M. dollars

acre) per acre)*

Below 10 acres 1,000.00i 600

10 to 100 acres 900.00J

100 acres and above 700.00 400

(* 1 M. dollar = Rs. 1.56 approximately)
During the period 1957 to 1959 the area

actually replanted was about 11,000 acres as

against the target of 21,000 acres for 3 years.

from Rs. 325/- to 400/-for small growers The working group for the Third Plan after
and Rs. 27/- to 300/- for estates above reviewing the unsatisfactory progress of the
50 acres in size. At the time the rate of scheme recommended the enhancement of
Table |
Area replanted and rate of replanting
1 Area replanted under the subsidy
Acreage replanted during the vear ' scheme as % of total registered area
9 p g y (under unselected seedlings) planted
Year in or prior to 1956.
Estates Holdings | Total Estates | Holdings | Total
% % %
1957 1.367 1,472 2,839 1.68 1.53 1.60
1958 2,083 2,098 4,181 2.57 2.18 2.36
1959 1,798 2,165 3,963 221 2.25 2.23
1960 1,459 1,697 3,156 1.80 1.76 1.78
1961 2,903 2,707 5,610 3.58 182 3.16
1962 2,928 2,602 5,530 3.61 271 3.12
1963 3,163 1,945 5,108 3.90 2.12 2.88
1964* 4,345 1,637 5,982 5.35 1.70 3.37
1965* 5,606 1,408 7,014 6.91 1.46 3.95
Total: 25,652 17,731 42,383 3.52 2.05 2.72

* Incomplete.

Note\—According lo

ihe Replanting Subsidy Rules only areas pbnied

inor prior to 1956 and registered

before Ut April, 1958 are cligtMc for subsidy.



the subsidy at the rate of Rs. 1,000 per
acre and suggested the following targets:—

Year Area

1760 7,500 acres
1961 8,000 ”
1962 8,500 "
1963 9.000 "
*964 9,500 "
1965 10,000 "

TTie enhanced rate of payment started
from August, 1960, by which time the plant-
ing season for that year was over. Table \
shows the area replanted under the subsidy
scheme and the rate of replanting.

In Malaysia the Replanting Subsidy
Scheme was launched in 1953. At that
time about 60 percent of the trees were in
the age group of 30 to over 40 years and
20 percent of the trees were in the group of
20 to 30 years. When Ceylon implemented
the scheme in 1953, about 72 percent of the
rubber was more than 30 years of age and
the actual average of all the trees was well
over 38 years. But we introduced the
scheme only when 34”0 of the trees were
over 30 years old. Our area under unsele-

cled rubber can be classified hito 3
categories:—

1. Pre-1938 planting-uneconomic and
eligible for subsidy.

2. Planting from 1938 to 1956—Ilow

yielding but ’not necessarily uneconomic
—eligible for subsidy.

3. From 1957 to up-to-date planting-low
yielding but not necessarily uneconomic
—not eligible for subsidy.

When we introduced the scheme in 1957
the area under the first iwo categories was
95,800 and 81,500 acres respectively.
average age of group (2) was only 9 years.
If we take ihc economic life of a rubber
tree as 40 years, including 7 years pre-bear-
ing period, the second group is in the best

yielding stage though, not necessarily high
yielding. Generally, the planters are reluct-
ant to cut down such trees. For instance,
the acreage planted in 1950 would come
into yielding in 1957 and if they replant
them in 1957, the planters would have to
wait 7 years more without much Income.
The small holders, particularly those with
below 10 acres, comprising 40% of the total
area under rubber, will find it difficult to
face such a situation. The average yield of
unselected rubber planted between 1938 to
1956 will be round about 200 Ib per acre.
In Ceylon under the Replanting Subsidy
Rales, estates yielding below 250 Ib per
acre are defined as uneconomic and such
areas are allowed to be replanted. If we
compare the prices of rubber in Ceylon and
India, it can be seen that the 200 Ib per acre
in India for a small cultivator is notan
uneconomic yield to-day with the high
prices. It is precisely to avoid such a
complacent view that we have to work in
view of the rapid changes in the rubber
plantation economy and the threat faced
from synthetic rubber. Therefore, consider-
able extension work to make the small
holder to replant is called for. It is note-
worthy that the rate of replanting of small
holders is coming down. The figure given
below will reveal this:—

Year Acreage replanted
(Small holders)
1957—'58 1,472 acres
1958— 59 2,098
1959-60 2,165
1960-61 1,697
1961— 62 2,707
1962-'63 2,602
1963— 64 1,945
1964— '65* 1,637

Ths*Pro\isionaI)

A significant increase i«noted in the rate
of replanting in 1961—'62. The rate of
rcplaniing of large growers is*gjven below —



Year Acrcage replanled
1957—’58 1,367 acres
1958— 59 2,083
1959— 60 1.798
1960— '61 1,459
1961_'62 2,903
1962— 63 2,938
1963_'64 3,163
1964— '65* 4,345

(* Provisional)

The enhanced subsidy Mte has considerably
increased the rate of replanting of large
growers. With this background, you may
compare the rate of replanting in Malaysia
and Ceylon. Ceylon has replanled 2,15,800
acres out of their 5.30,000 acres under un-
selected seedlings planted prior to 1938.
Thus Ceylon’s annual rate of replanting
works oui to 3.39 percent. According to
the report of the Chief Replanting Officer
of Malaysia, the small holders’ annual rate
of replanting is only 3.32 percent. Our
annual rate of replanting under the subsidy
scheme is 5.06 percent if we lake the area
under unselected seedlings planted prior to
1938 as the area to be replanted. Ifwe
take the area planted prior to 1956 as the
area to be replanted, our annual rate of
replanting from 1961 to 1965, though not

earlier, is 3.30 percent which does not
compare unfavourably with Ceylon’s or
Malaysia’s. Even in Malaysia, where re-

planting has been done very systematically,
the rate of replanting fixed per year by the
authorities is only 3 percent and from this
point of view, it may] be correct to say that
even our low rate of replanting isnot un-
satisfactoi7 . In this connection, the follow-
ing points may also be noted when we
compare our rate of replanting with Malay-
sia’s and Ceylon’s :—

In Malaysia, the area to be replanted by
each estate during a period is determined in
advance. In the case of estates, it is 3%
of their total area to be replanted ina year
or 21”70 within a period of 7 years. In the
case of small holders, the total area to be
replanted was hxed at 33i'/o within 7 years

and limits were also laid down for indi-

vidual holdings. In India only vyearly
targets for the industry as a whole has been
fixed. The Board is examining the question

of fixing individual targets for replanting.

In Malaysia, within the ceiling fixed for
replanting for individual estates, ihe estates
are allowed to replant. n;w-p'ant or replant
with other specifieJ crops within the ceiling.
In India the question of replanting with
other crops does not arise as our idea is to
extend the area under rubber.

Malaysia and Ceylon have almost reached
a saturation pjinc as far as newplanting is

concerned. So they can undertake replant-
ing in a systematic manner. But our
planters are still undertaking newplanting
also.

Most of the holdings below 10 acres are
interplanted with other crops. The small
holders are, therefore, reluctant to cut
other trees and plant their entire area with
rubber. The Board allows only certain
niinimuTi  number of other trees to be
planted along with rubber. The total area
under small holdings of below 10 acres size
is estimated to be 400 at present.

The subsidy for replanting prior to
1960 was inadequate.

Replanting is necessarily a slow and
gradual process. It takes 7 years for re-

planted stock to reach the first stage of
production o\\ a commercial scale. Any
owner dependent on revenue cannot afford
to have more than about 20% of his total
area out of production at any one time.
That means that the rate of replacement
cannot prudently be at a greater average
annual rate than about 3 to 4%.

Conditions in India and Malaysia

It will also be interesting to review the
progress both for newplanting and replant-
ing in this country and Malaysia. As rubber
tree takes 6 to 7 years to start giving yield
the result of recent newplanting and
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Table 2
Registered Area of Small Holdings (India)

CumnlnHve area at the end of each year
(Thousand acres)

|
Year High yielding |  Unselected Total as :)geL;c‘;e(n?age
. to Col. (4)
2 4
1956-'57 181 96-2 114-3 i5-9%
1957-,58 30-7 109-7 140-4 21-9%
1958-"59 41-3 121-1 162-4 25-4%
1959-'60 51*5 127-4 178-9 27%%
1960-'61 58-5 130-2 188-7 31'0%
1961-'62 71-8 138-0 209-8 34-2%
1962-'63 80-4 140-3 220-7 36-4%
1963-'64 92-8 1414 234-2 39-6%
1964-’65 99-3 138-2 237-5 41-8%
g";:}e;:e n 81-2 42-0 123-2 25-9%
Average 1
annual ' 10-1 15-4 3-2%
rate of
replanting cannot be measured in terras of Passed. It may pick up again with
production figures. As an indirect method the present prices.

the acreage figures can be taken as an in-
dicator of progress.

The total registered area of small holdings
(50 acres and below) in India at the end of
1956—*57 was only 1.14 lakh acres. By the
end of 1964— 65 it went upto 2.37 lakhs.
That is, as a result of 8 years newplanting.
small holders” total acreage has doubled.
The particulars of their acreage figures are
given in Table 2.

The 8 year period has recorded an average
rate of newplanting of 15,400 acres per year.
The rates for the first 4 years and second
4 years were respectively 18,600 acres and
12,200 acres per annum. It is thus api»rent
{hat the peak of the newplanting period has

Another thing is that during the period,
81.200 acres were brought under high-
yielding rubber, 16,200 acres by replanting
and 65,000 acres by newplanting. Even
though we have replanted 16,200 acres
during the period, the acreage uider un-
selecied seedlings has increased by 42,000
acres. In other words, the acreage brought
under unselected seedlings during the
period was about 58,200 acres, i. e. 47% of
the total newplanted area during the period.
However, it is gratifying to note that the

use of unselected seedlings i« coming
down. It is also interesting to note that
acreage under unselecteJ seedlings has

started decreasing from 1963—'64 onwards.



Tabic 3
Registered Area of Estates (India)

Cumulative area at the end of each yenr
(Thousand acres)

High tol (2) as
Year gt Unselected Total percentage
yielding o @
1 5
1956-'57 38-9 81-2 120*1 32*4%
1957-*58 44-3 773 121-6 36-4%
1958-'59 48-9 75-3 124*2 39-4%
1959-°60 52-5 74-1 126-6 41-5%
1960-"61 59-8 725 132-3 452
1961-'62 68-3 70-1 138-4 49-4%
1962-'63 71-3 69-1 140-4 50-8%
1963-64 78-9 64-8 143-7 54-9%
1964-65 87*4 59-0 146-4 59*7%
Increase
+) or
Sec)rease (+) 485 (-) 222 (+) 26-3 (+) 27-3%
g—) in
years
Average
annual
rate of
increase (+) 61 (-) 2f (+) 33 (+)  3-4%
(+)or
decrease
by 26,300 acres between 1956—57 and

Due to newplanting and replanting the
percentage area under high yielding rubber
has considerably increased during the period
under review. At the end of 1956—'57
only about 15-»% of the total area was
under high-yielding rubber and it has in-
creased to 41-8%. The average annual rate
of increase is estimated at 3-2%.

The acreage under large growers (above
50 acres) has also increased considerably.
The rate of increase is, however, slower than
that of small holdings. The statistics of
estate acreage figures are given in Table 3.

Jhe total acreage of estates has increased

1964—'65, or approximately 21'970 as a
result of newplanting. The average rate of
newplanting for the whole period appears
to be more or less uniform viz,, 3,300
acres per year.

During the 8 years about 48,500 acres
were brought under high yielding rubber-
20,000 by replanting and 28,500 by new-
planting. The extent under unselected
seedlings has been brought down from
81,200 acres to 59,000 acres by replanting.
Consequently, the percentage area under
high-yielding rubber has increased frpm



the state of the rubber plantation industry

Table 4
Estimated Area of Small Holders (Malaysia)

Area under rubber at the end of

! Col. (2)

Year each yearin thousand acres as per-
High i centage to
yielging Unselecied Total Col. (4)

1956 155 1,531 1,686 9*2%

1964 1,068 1,142 2,210 48-3%

Increase

(+) or

?9§'€_ase (+) 913 (-) 389 (+) 524 (+) 89-1°

-) in

8 years.

Average

annual |

toeLe i (+) 114 (-) 49 (+) 65 (+) 4-9%

(+) or

decrease

Ncit: Fcr compuling the above figure, thcefTect of fragmentation has not been taken into

account.

32-4% iti 1956—'57 to 59 7% in 1964—’65.
The average annual rate of increase is esU-
mated at 34%.

Now we may examine the progrks in
Malaysia, the highest rubber producing
country in the world.

Small holders- (below 100 acres) actual
area under high-yielding rublwr is not
known. However, for a comparative study

the extent newplanted and replanted since
1953 can be taken as an approximate
estimate for high yielding ™“ er aaeage”
Based on this assumption, (he following
Bgurcs are estimated

(Thousand acres)

Total area under rubber 1,686

at the end of 1956

Acreage newplanted and
replanted during 1953 to
1956

Hence area under un-
selected seedlings at the
end of 1956 (1686-155)

155

1.5M

Total area under rubber
at the end of 1964
Acreage newplanted and
replanted from 1953 to
1964

Hence area under un-
selected seedlings at the
end of 1964

2,210

106;

1,142

The above figures are summarised
Table 4.

in



From the above figures it is dear that by
newplanting and replanting with high yield-
ing rubber, the acreage under high-yiekling
rubber has increased from 9-2% in 1956 to
48'9% in 1964. The annua! rate of this
increase is estimated at 4'9"0.

The acreage statistics of estates of
Malaysia are given in Table 5.

The acreage of estates devoted to rubber
declined by 1,18,000 between 1956 and 1964,

as a result of fragmentation and increased
planting with other crops. The acreage
under high-yiolding rubber has increased

from 44-6" in 1956 to 74'8% in 1964. The

annual rate of increase has been 35%.

By newplanling and replanting the area
under high yielding rubber in India increased
from 240<> in 1956-'57 to 48'6% in 1964-'65.
The aver.ige annual rate of increase is
estimated at 3%-

During the same period the area under
high yielding rubber in Malaysia increased
from 28-5% to 60-5% at an average annual
rate of 4%.

During the period 1957-°5S fo t964-'65,
1,29,700 acres in India were brought under
high-yielding rubber—93,500 acres by new-
planting and 36,200 acres by replanting.
Even after replanting 36,200 acrcs with high-
yielding rubber the acreage under unseiected
rubber during the same period increased by
19,800 acres. In other words, acreage new-
planted with unseiected rubber from 1957-°58
to 1964-'65 was 56,000 acres (37’'5% of the
total extent newplanted during the period).

The average annual rate of newplanting
during the period is estimated at 18,700
acres— 15,400 acres in small holding sector
and 3,300 acres in estate sector.

During the period, the total acreage in
India has increased by 8% per annum (LV5

in small holding sector and 27% in estate
sector). The corresponding percentage
increase in M.ilaysia was only 1-4% per
annum.

The total acreage under unseiected rubber
in estate sector has been decreasing year
by year since 1956— 57 due to replanting.
But in the small holding sector it has been

Table 5

Area under Rubber at the end of each year
(Thousand acres)

. o 1 Col. (2
Year High yielding Unseiected Total peorce(nt)agaes
1 to Col. (4)
1 2 4 5
1Q56 900 M 1? 2017 44'6X)
1964 1,420 479 1,899 74'S%
Increase (+) \
or decrease i
(-) in8 (+) 510 (-) 638 -) 18 .
years i ) b s
Average an* }
nual rate of !, , A~
increase (+) j (-) 80 (=) 15 (+) 3%

decrease (- )i



increasing Steadily up to 1963-64; oniy in
i964-65 a reduction is noted.

During the period the rate of replaniing
has been 56% per annum of the pre—1938
plantings (unselected seedlings), 46% in
estate scctor and 5-8% in small holding
sector. During the same period Malaysia
has replanted 5-9% per annum of their pre—
1938 plantings.

Schemes for Smallholders

It will be necessary to do a considerable
lot of extension work among our small
holders. Wec have already taken steps to
strengthen the extension side. The pay
scale of the Rubber Instructors has I*cn
revised to Rs. 210—425 and is being given
effect to from 1st April, 1966. In the com-
ing years, the Small Holders Advisory
Service, which has already beon approved
by the Board and started working, will give
good results. Our expenditure on the
schemes for the small growers has also show*
ed an improvement as compared to previous
years. The following figures will show
that the schemes of the sn»all holders have
gathered momentum.

bixpeaditure frora I'ool Fund

Year Expenditure

(Rs. in lakhs)
1956—'57 Nil
1957—58 Nil
1958— 59 0-13
1959—760 0-43
1960 -'61 0-33
1961—'62 1-08
1962—63 1-47
1963—'64 218
1964— 65 929
1965—66 40-89

We have spent during tlie year 1965— 66
Rs 6 lakhs on account of subsidised supply

of fertilisers for the small
Rs 122 000/- for the newplanung loan,
Rs 66 000/- for the maintenance loin

scheme, more than Rs. 3 lakhs as loan to co-
operative marketing societies, nearly Rs.
1,48,000/- as subsidy for spraying etc. We
have also spent Rs. 1,54,220/- for regional
nurseries and more than Rs, 22 lakhs on
subsidy for replanting to small growers. At
our present rate of expenditure the Pool
Fund will be exhausted within H years.

Research Activities

The research side has been considerably
strengthened during the rec-ent period. n>e
Director of Research has been to Malaysia
recently and he is revising the Research and
Extension programmes though not much of
a serious revision is called for. Certain
changes may have to be considered in our
planting practices, etc. In the placi of the
monoclonal  seeds from Kanyakumari
district which we have been recommending
so far, we will start recommenjmg the use
of hybrid seeds pending collection from our
polyclonal gardens in Kanyakumari district
by 1970. We will be recommending more
liberal use of buddings also. Certain changes
in our tapping practices and techniques are
called for and intensive lapping studies are
going to be done sjon in collaboration with
some of the bigger estates. Certain changes
in our mulc.iing practices also are called for.

We have made arrangements for supply
of copper fungicides and copper sulphate
for t(ie current spraying season and 40 Mini
Micron sprayers have been distributed to
the various co-operatives. The demon-
stration plots have been fairly well laid out.
The programme of planting in Andanuns is
according to schedule. The Ministry
of Rehabilitation has sanctioned our project
in full and aUo released the necessary funds.

. With increased activities of newplanting
~d replanting and diversification of our
extension services, higher production of
rubber is expected. But as | have repealed

a number of times, a steady price  essentid
for the implementation of the Boards
programmes.



Incentives for Rubber Production

K. T. Jacob *

Dr.

Introduction

Agriculture in India is very much under-
developed due to lack of initiative in adopt-
ing new methods. Also many growers in
our country believe that their "laod has
reached the exhaustion level, and are un-
aware that better returns can be obtained by
usiog improved planting materials coupled
with better soil management, manurial and
plant protection practices. Again, lack of
communication or means of transport,
absence of adequate storage and marketing
facilities and ignorance about processing also
adversely affect the profits of the individual
grower and ultimately, the development of
agricuJturai industry in this country. Rubber
culture is 4o exception to the drawbacks
mentioned above, although it is one of the
few plantation crops from which a substan-
tial revenue is derived annually and as such,
its production has a great impact on the
economical and fiscal policy of the country.
The unique position of natural rubber in the
world trade of today is only due to its
multifarious uses. It is used not only for
the production of consumer goods, but also
as a strategic material in war.

Kerala State is said to hold the monopoly
of rubber cultivation, with about 95% cf the
total acreagc under rubber in the Indian
Union.  But rubber cultivation passed
through a period of initial neglect and its
ultimate complete distribution throughout
this State is only another instance where
remunerative new crops are striking roots
quickly and readily into the agrarian and
social economy of India.

« Director and Rubber Production Comniissioner,

Rubber Rwearch Inslituie of India. Rtit?ber
Board, Kottayam - 9, Kerala State

in India

Rubber Plantations .
Review

A briefreview of rubber plantation indus-
try from the time of initiation along with
past experience may help to understand the
production oriented schemes launched by the
Rubber Board.

Historical

Rubber is reported to have been planted
on an experimental scale towards the close
of the 19th century in the erstwhile Travan-
core State and South Malabar region of
Soutliern India. However, planting of
rubber on a commercial scale in an area of
about 500 acres is said to have commenced
in 1902. In tlie subsequent years, cultivation
of rubber began to spread in different parts
of the south west coast of Southern India
and by 1910 the area under rubber had
increased to 29,500 acres. This sixtyfold
increase inthe area was attributed to the
high prices of rubber, which prevailed during
that period. With further plantings, the
area under rubber by 1925 was estiraatcJ at
76,295 acres. The industry received a severe
setback during the slump of 1930-32 and
thus the increase in area wunder rubber,
during this period, was negligible. In 1934!
however, the International Rubber Regu-
lation Agreement came into operation,
whereby production and newplanting of
rubber were restricted and regulated. Again,
the outbreak of World War Il in 1939
changed entirely the pattern of progress of
the industry. To obtain rubber required for
the prosecution of th; war, the rubber
growers in India and Ceylon were encouragcd
to maximise production. Consequent on
the removal of restriction on rubber in 1942,
there wasconsiderable activity in newplanting
and some replanting, which in 1943, covered



about 14,599 acres, the largest increase in
any one year since 1926. Again, during the
fifties, the price mechanism coupled with
adequate protection to the industry by the
Government, through the Rubber Act enact-
ment (1947) and constituting the Indian
Rubber Board and later the Rubber Board,
had a salutary effect on the growth and
production of this vital industry. Thus the
area under rubber at the end of 1951-52 was
1,71,191 acres and it gradually increased to
3,83,813 acres by the end of 1964-65.
Consequently, the production also increased
Irom 18,066 tonnes in 1951-5" to 45,616
tonnes in 1964-65.

Rubber Production and
Consumption

India is not only a producer, but also a
consumer of rubber. But our production is
not comtnensuratc with our consumption
and the deficit is increasing year by year,
as shown in the following statement;

Production of  Consumption of

Year NR in tonnes NR in tonnes
1951-52 18.066 23,203
1955-56 23,730 28,445
1956-57 24,060 29,998
1961-62 27,446 48,148
1964-65 45,616 61,057
1965-66 50,530 63,765

However, this deficit is being met partially
by imports, which again is a drain on our
very limited foreign exchange reserves and
hencc to conserve tlte foreign exchange re-
.sourccs, it is imperative for us to increase
the production of natural rubber.

Possible Ways to Increase
Production

The production of natural rubber cm be
increased by the following  methods.
Firstly, the yield from the existing rubber
plantations can be increased by adopling
intensive and scientific cultivation methods.

But the success of this depends upon the age
of rubber tree and the planting materials

used. Again, production of natural rubber
can be increased by bringing more new
areas under cultivation. Also, a phased

replanting of old unproductive rubber with
improved planting materials can not only

help to stabilise, but also augment production
level.

Incentives

For the realisation of the above objectives
growers must have adequate incentives.
The general measures necessary to provide
such incentives are (1) price policies (2)
financial assistance and (3) marketing facili-
ties. Rubber Board has taken up necessary
steps to induce planters/growers to partici-
paie in the production oriented development
schemes, in addition to imparting the
technical know-how of rubber cultivation.

Price Policies

The price of raw rubber has been under
control since 1943, with a short break in
1946-47. The last revision was made in
1960 after the Tariff Commission had gone
into the cost of production of rubber from
representative estates. Both minimum and
maximum prices were fixed for various
grades of rubber and different concentrations
of latex. However, the maximum ceiling
was removed as from 16th December 1963.
The controlled price includes Rs. 9/- extra
per 100 Ib, as rehabilitation allowance.
This the planter earns for future replanting.
Cess at the rate of 30 Ps per kg is collected
by the Rubber Board from manufacturers of
rubber goods and a subsidy of Rs. 1000/
per acre is given to the planter at the time
of replanting. It may be noted that the
subsidy from the Board is in addition to the
rehabilitation allowance the planter €ams
from the selling price. At present, since
only the floor price Is fixed, the planter is
assured of a minimum fair price for his
produce; in addition, he can get higher
prices whenever the supply is lower than ihe



demand. This pattern of assured pricc
policy, coupled with high local demand for
raw rubber should be considered the first
and foremost incentive Tor any grower to
increase the production, either from his
existing rubber or from newpiantings or
from replantings.

Development Schemes
J. Replanting Subsidy Scheme

Replanting is the most Important pro-
gramme of the Rubber Board. The need
for replanting rubber was felt because:

(1) the yield from unselected seedlings
planted earlier is poor and unecono*
niical as compared to the yield from
modern clones: and

(2) to maximise the production from u iit
area and to keep down cost.

In order to encourage replanting, in 1957,
Government decided to grant subsidy at the
rate of Rs. 250/- to 400/- per acre, to
replant the uneconomic old plantations with
high yielding planting material. But the
response to the scheme was not very en-
couraging at that time, probably due to the
low rale of subsidy. In 1960, considering
the inadequacy of the earlier provision, the
<.ubsidy was raised to Rs. 1000/- per acre.
This subsidy is paid in seven annual instal-
ments, the first being Rs. 400/- per acre
after planting and the remaining at Rs. 100/-
per acre pery”~r.

The following is an account of the year-
war achievemeut under this scheme.

Replanting (Upto August 1965)

Y ear Area replanted Subsidy paid
(acres) (Rs)

1957 2,839.07 16,61*820.28
1958 4,181.05 26,72,213.89
1959 3,961.64 26 68,415.41
1960 3,156.22 26,06.707,80
1961 5,609.22 42,24,929.00
1962 5,530.02 37,03,768.00
1963 5,108.01 29.47,337.50
1964 5,982.41 29,60,164.00
1965 7,014.27 26, 6,440.00

Toiu! 43,38i89" 2’6i.2b."795.~

Most of the rephnitings which have come
to tapping, show very encouraging results,

2. Loans to Small Growers

The Rubber Board has now a new scheme
10 assist registered small growers to extend
their plantation by bringing additional land
under rubber cultivation to a minimum of
5 acres and a maximum of 50 acres and also

to assist in maintaining their immature
areas. This new scheme will be imple-
mented from 1966 onwards. The old

schemes i. e., the Newplanting Loan Scheme
and Upkeep Loan Scheme will cease to
function hereafter. But the permits and
applications pending action, under these two
schemes, shall continue to be operated as
per the rules laid down therein.

The new scheme combines the existing
Newplanting and Upkeep Loan Schemes of

the Board. Loan assisiance is made avail-
able to all “Small Growers,” i. e, planicrs
who own rubber area upto and below 53

acres.

For new planters, under this scheme, the
loan payable shall bo Rs. 1400/- per acre
against a minimum security of Rs. 1,80J/-
per acre. Loan is payable in seven yearly
instalments. The first and second year
instalments shall be Rs. 500/- and Rs. 250/-
per acre respectively and the subsequent
five instalments at the rate of Rs. 130/- per
acre. Loan is granted to raise the existing
small holdings to a minimum area of 5 acrci,
within a radius of five miles, and above thit
and upto 50 acres, which may situate even
in other districts or States.

For maintenance under this scheme, the
maximum loan payable is Rs, 900/- per aero
against a security worth Rs 1,000. The
first instalment begins from the second year
of planting. First instalment shall be
Rs. 250/- per acre and subsequent instal-
ments at the rate of Rs. 130/- per acrc.
Maintenance loan will be granted from the
year in which they apply till the end of the
7th year of planting.



Minimum eligible area, under this scheme
shall be one acre. ’

In the case of “small holders” (those
whose total rubber area docs not exceed
50 acrcs) for newplanling under this scheme,
the cost of planting materials, if supplied by
the Board, or through co-operative s,icie-
ties, may be reimbursed. If seeds have been
used, the cost thereof shall be calculated at
the rate of 2 seeds per p;t.

Manure at concessional rate shall be
supplied to newplantings under this scheme
done by smallholdere.

3. Long-term Loans

The Agricultural Refinance Corporation,
Bombay, has approved ascheme drawn up
by the Rubber Board to extend long-term
loan facililies to rubber planters who culti-
vate rubber in an area of 15 acres or above.
The loan scheme is intended to finance the
first year cost of planting and also its upkeep
and maintenance for the succeeding six years.
The cost of planting rubber has been worked
out to be Rs. 1600/- per acre for individuals
and Rs. 2100/- for companies. The loan
facilities under the scheme will be avail-
able to:

(1) those who newplant rubber, lo whom
the total cost of planting will be given
as loan; and

(2) those who have already planted rubber
in an area of 15 acres or above, and
where such area has not reached the
bearing period.

The loan will include instalments due for
the remaining part of the pre-b«‘aring period
and also an amount to clear away debts,
if any, incurred earlier for planting and
maintenance of the area. As security for
the loan, the land brought under rubber and
the improvements done therein, bank  1liran-
tees. Government securmes, national livings
certificates etc. will be accepted. Durmg
the first seven years, the borrower need pay
only interest on the amounts disbursed and
outstanding at the end of each year.

The

repayment of the loan will itarl from the 8th
year of planting. The total duratlo i of the
loan is, however, restricted to a period of
15 years.

The physical tar~t fixed for the scheme
is 50,000 acres in 5 years, with 10,000 acres
each year. The scheme is to start operation
from 1964/65 and to end in 1978-79. The
loans are to be channelis«3 through
scheduled banks. A loan of Rs. 4.46 lakhs
has already been sanctioned to a rubber
plantation in Kerala, under this scheme.

4. Grant for Construction of Smoke-
houses

The scheme aims at assisting the small
growers of rubber in producing quality
rubber sheets. The rubber produced by a
small grower may not be sufficient for the
economic operation of a smoke-house of
his own. Hence the Board started a pro-
gramme to help small growers through
co-operative societies, in the construction
of ideal smoke-houses. This will help the
small grower to improve the quality of his
rubber sheets and thus obtain better prices.

The scheme envisages a subsidy upto 50’0
of the actual cost of construction and
equipment of smoke-houses, subject to a
maximum of Rs. 5000/-. Tiie Board, in
addition to financial assistance, offer techni-
cal advice at all stages of construction of
the smoke-house. Twelve such smoke-
houses have been built so far in various
parts.

5. Assistance to Rubber Marketing
Societies

1%Thc Board has also a scheme for financing
co-operative rubber  marketing societies
for the benefit of small growers. According
to the scheme, co-operaiives undertaking
marketing in rubber will be given a loan
liinited to Rs. 50,000/-. So far 11societies
have come forward to undertake marketing
ofr\ibber.



Proposals for share participation in
societies have also been envisaged which
are expected to be implemented shonly.

6. Manure and Rollers

Distribution of manure at half cost and
rollers on hire purchase arc two new schemes
the Board has started implementing through
co-operatives.

7. Copper sulphate and Sprayers

To enable small growers to undertake
plant protection works effectively, the Board
is distributing Copper sulphate at halfcost
and sprayers rent-free, through co-operatives.

8. Formic Acid

Distribution of formic acid through co-
operatives at fair price is another scheme of
the Board.

9. Planting M aterials

By an amendment to the Rubber Rules
in 196?, it has been made obligatory to
plant rubber only with high yielding plant-
ing materials. To ensure the supply of
high quality materials to rubber growers,
the Rubber Board has made arrangements
for collection and distribution of clonal
seeds. Considering the inadequacy of the
50 acre rubber nursery at Karikkattoor to
cater to the needs of the planting commu-
nity, the Board has opened four regional

rubber nurseries at Alakode, Manjeri,
Ncriamangalam and Kadaka?non.  Supply
of clonal seedlings, budded stumps and
bndwood of superior varieties is being
continued now, from the Board. Also,
small growers who replant or newplant

under the Board’s schemes, are eligible to
get the planting materials free of cost.

Extension Methods
1. Demonstration Plots

To educate rubber growers on improved
cultivation methods, the Board has opened
demonstration plots in 20 different rubber
grovnng centres throughout the State.
Selection of these plots has been made from

the holdings of small growers. The period
of demonstration is for 10 years. All the
important cultural operations ranging from
planting to tapping will be demonstrated
in these plots.

Conducting result demonstration trials
(composite type) in various centres to show
how the yield can bi increased from exis-
ting plantations by adop ting various agrono-
mic and plant protection practices, is another
work in this regard.

2. Tappers Training

The Board has rece ntly started a schoo
for training tappers. This school can
accommodate 8 candidates at a time. The
duration of t he course is 8 weeks and each
candidate undergoing training is eligible for
a weekly stipend of Rs. 12/-.

Proposals were app roved by the Board
to open ta ppers training schools in other
regions. Attached to all the Sub Offices of
the Board there are skilled Tapping Demon-
strators. Their services a re being effectively
utilised by rubber growers.

Expansion of Area

At the instance of the Gover nment of
India, the Board in collaboration with the
concerned States carriei out surveys of land
suitable for rubber cjltivation in Mysore,
Goa, Assam, Tripura and Maharashtra. In
such locations, experimental plantings in
small plots (5 to 10 acres) were established
in 1963-64. The performance of the trees
is being watched for increasing the area in
these non-established rubber tracts. How-
ever, the area suitable for planting rubber
in these tracts can be estimated at 2 lakh
acres.

The targetted area for expansion of rubber
at the end of Third Five Year Plan w as 3.6
lakh acres . Against this we have achieved
4.10 lakh acres by the end of the Third
Plan.

The various development activities of the
Board are mainly responsible for this
expansion. The plantation schemes Q"



Kerala, Madras and Mysore have also
contributed much to the expansion.

A public undertaking, ~ Plantation Cor-
poration of Kerala—has been set up by the
Government of Kerala for the development
of the rubber plantations. This is a cen-
trally sponsored project executed by the
State Government. Their financial provision
for the Third Plan was Rs. 250/- lakhs.
Upto the end of 1964-65 the Corporation
has brouglit 10,200 acres under rubber.
Their target for the Fourth Plan is 10,000
acres. Till the end of 1964-65 the Madras
Government have planted 2,159 acres

The sub group for the Fourth Five Year
Plan has estimated the total extent of land
avaHable for rubber as 85,000 acres as shown
below:

Kerala . 50,000 acres
Mysore , .
Madras 5,000
Tripura and Assam 5,000
Andaman & Nicobar Islands 15.000

85.000

The sub group has also recommended that
the State Governments concerned should be
urged to evolve schcmes for early utilisation
of the available areas for rubber culllvaiion.

With all these possible schemes, assistance
and incentives, the difficulties of achieving
steady improvement in our production tar-
gets cannot be lost sight of. One of the
major impediments is the inadequacy of
extension services engaged in transmitting
to growers the necessary knowledge of
improved methods. However, this service
is being planned in such a way as to make
the fullest and most economical use of the
limited number of trained personnel avail-
able In conclusion, it may be stated that
the incentives offered through different
schemes will go a long way to produce
72,000 tonnes of rubber by the end of the
Fourth Plan period, which in turn, will
narrow down to some extent the wide gap
between production and consumption of
raw rubber in India.



A Preliminary Note on the Production of
Improved Seed of Rubber [Hevea hrasiliensis
Mull-Arg) in India*

V. K- Bhaskaran Nair‘and P. Oommen Koshy*

Introduction

The importance of using improved plant-
ing material in the cultivation of any agri-
cultural crop needs no elaboration. The
need for employing only selected rubber
seeds for planting purposes was felt by the
Rubber Board as early as 1947. Since then
efforts have been taken to collect good seeds
from appropriate areas and to distribute
them to growers each year, at concessional
rales. Mostof the seed collection areas are
at present restricted to Kanyakumari
district.

Rubber tree, like any other open polli-
nated crop, shows depression of growth and
yield charactei-istics when scJfed or inbred
(Brookson, 1953). Selfed seed of Tjir I,
however, has been found to be one of the
exceptions to this and has been extensively
proved as a reliable planting material
(Brookson, 1953). The use of any other
seeds, which arc not pioven should be dis-
couraged. The Board has been coliecting
Tjir 1 clonal seeds from approved seed
collection areas for distribution to growers*
since 1947. A strict selection and roguing
of the collection areas were made in 1962, ro
eliminate all possible contamination from
undesirable rubber trees.

Till now about 381 lakhs of Tjir 1 clonal
seeds, sufficient to plant about 1.5 lakhs

sContribution from the Division of Botany,
Rufatrcr Research {i.stiliile of India, Rubber Board.
Kotiavani-9. Kerala State.

*  D»*puty Director (Botany) and
search Assistant (Bot.iny) Rubber Research
tute of Indie,

*Senior Re-
Insti-

acres, have been distributed by the Board.
However it was felt that more improved seed
materials should be produced indigenously
and this would be possible only by establish-
ing polyclonal seed gardens.

Polyclonal Seed Gardens

Therefore it has been planned to establish
niixed areas of desirable clones promoting a
fair amount of cross breeding among them.
Seeds collected from such polyclonal areas
have been shown to be far superior to the
seeds collccted from any monoclonal area-

In earlier days, raising of hand-pollinated
“eed on a commercial scale was tried.
Comparative slowness of this procedure in
meeting the increased demand and the high
cost of such good quality seeds have led lo
the establishment of seed gardens with the
different desirable clones. The first of its
kind was planted by Heussier in 1919
(Dijkman, 1951). He suggested that an
isolation screen of oil palms, forest trees or
other vegetation, of one kilometre width,
would ensure that no foreign pollen was
brought into the garden by insects. Where
such pollen barriers were not available an
isolation belt of two kilometre.s in width
from other Hevea plantings, was suggested
by him.

In contrast to Heussfer’s views d’ Angre-
monnd (1935-Dijkman, 1951) proposed thai
seed gardens be established in the areas lo
be replanted ie. within the estates. Accord-
ing to him ifan area of 16 hectares beset
aside for the gardens the innermost square



of 4 hectares would form
gardens, the rertiaining area being the
necessary isolalion belt. The seeds should
be collected from the central garden only.

ihe actual seed

The Rubber Research Institute of Malaya
(Planters” Bulletin. 1953 and 1965) is of the
view that an isolation belt should be 5 chjins
in width. No seed, however, should be
collected from this belt. The isolation belt,
alternatively, may be planted with another
crop or left as forest.

Areas for polyclonal seed gardens
in India

Over 90 per cent of the total area under
rubber cultivation in India is confined to
Kerala Stale. The production of seed in
the plantations of Kerala is, however, very
much limited, owing to the pod rot disease
caused by Phyiophthora palmiv.)ra. The
intensity of rainfaU during the months of
May to August determines the severity of
the disease. The disease is prevalent in
areas which receive more than 15 inches of
rain in each of these months and its severity
increases  when the rainfall is more
(Ramakrishnan, 1960).

Pod rot disease normally does not occur
in Kanyakumarf district, where the rainfall
is less and docs not exceed 13.5 inches in
any one month. Therefore the seed gardens
have been proposed to bi? established in
Kanyakumari district.

Choice of planting materials for
seed gardens

It may take twenty or more years to
produce and test a new clone and it may
probably require another 16 years to prove
its reliability as a good seed parent.

The clones chosen must be goid seeder
and mvist produce good seedling families.
It is desirable that those cloncs are also g od
yielders, so that a good crop is ob.amea
from the garden as well.

For the establishment of seed gardens,
reported here, reliance has been given to the
choice of planting materials made elsewhere.
Two gardens have been established at the
Madras Government Rubber Plantations as
a joint venture by the RRII and the Madras
Government Plantations. Two more gar-
dens are being established in the same region
during 1966 planting season.

Five Clone (1963) garden (Garden 1)

The first garden was established in 1963
in the Paraliyar division of the Plantations
over an area of 81 acres. The uortbern
boundary and a part of the eastern boundary
of the seed garden are bounded by the
Perunchani reservoir. The staff quarters
are constructed on the remaining part of
the eastern boundary. A five chain belt of
Tjir 1clone separates the seed garden from
the portions of rubber plantation (PB 86,
Gl 1) at the southern and western
boundaries.

Budded stumps of five clones were planted
at an espacement of 22° x 1I' during the
months of June-July. The clones planted in
the seed garden are Tjir 1, PR 107, LCB
1320, RRIM 605 and RRIM 623. Of these
clones Tjir I, PR 107 and LCB 1320 are
primary clones and the other two (RR.IM 605
and RRIM 623) are secondary clones.
These clones were plantei in such a way
that no two plants of the same clone are
next to one another. The following design
used for the five clone garden en-“ures cross
fertilisation as far as possible.

A B C D E

c D E A B

E A B C D

B C D E A

D E A B C
Repeat

in the above design- ABCD and E repre-
sent the five cloncs and each letter represent
o”e tree  However, due to the difference m
S h and shape of the contours a was
found dillicuU at times to follow the same



sequence of planting. Hence whenever two
plants of the same clone were found to
occur next to one another a Tjir 1 was
interposed and the original sequence was
again continued. Very careful supervision
is required in the planting of clonesin a
garden. Confusion that may come at the
lime of planting, on account of the hand-
ling of different clones at a time was over-
come by painting the bases of stock plants
with different colours, one colour for each
clone, before budding. These colours
remaining on the stocks after cutting back,
helped to identify the clones, till the scion
shoots were large enough to be marked.
Corresponding coloured stakes were also
used at appropriate pits while planting, for
the guidance of the workers.

Casualties which occurred during the
firet and second years have been supplied
at the proper time.

Three Clones (1965) Garden (Garden 2)

The second seed garden was established
in 1965 in Manalodai division, over an area
of 35 acres of flat land. The garden is
bounded by Perunchani reservoir on the
western and south-western sides, rubber
nursery on the southern side, forest reserve
on the eastern and north-eastern sides
and Tjir 1budded area on the northern
side. The three clones planted in this
garden are Tjir 1, PR 107 and RRIM 501.
The only secondary clone in this combination
is RRIM 501.

Budded stumps of the above clones were
planted during July and August 1965, adopt-
ing square planting with a distance of 16' x
16', resulting in an approximate stand of 170
trees per acre.

The design used for planting was as follows

ABC ABC ABC
CAB CAB CAB Repeat
BCA BCA BCA
Repeat
Each letter that is indicated above

represents a single tree. Planting procedure

adopted was similar to those described for
the previous garden.

Seed Gardens of 1966

Two more seed gardens are now being set
up in the Kalikesam division of the Madras
Government Plantation (1966 planting).

Three Clone Garden (1966 Planting)

(Garden 3)
Area: 10.5 acres.
Combination: RRIM 501, PB 5/51 and
RRIM 623.
Lay out ABC ABC
CAB CAB Repeat
BCA BCA
Repeat

Six Clone Garden (1966 Planting)
(Garden 4)

Area; 10 acres.
Combination: RRIM 50i, RRIM 605
GTI, Tjir I, RRIM 623, RRIM 628
Lay out

A B CD E F

E F AB C D Repeat

C D EF A B

Repeat

The three clone garden is being set up

on a flat area adopting 16'x16"' spacing.
On the other hand, six clone garden is
proposed to be planted on contour terraces

at an espacement of 22' X IV since the area
chosen is undulating. Tjir 1 buddings arc
planted as belt area on the outer boundary
surrounding both gardens as a whole.

Brief Note on the clones

Tjir 1. Country of origin-Indonesia

This primary clone has proved to bea
good parent of both crossed and selfed
progenies. It is noted for its average yield
and produces a good crop of seeds. This
clone has been considered indispensable in

seed gardens.









PR 107. Country of origin-Indoncsia.

This is also a primary clone extensively
used as a seed parent in Indone-?ia and in
Malaysia. However, PR 107 is now
reported lo be a poor seeder and is lately
known to contribute only pollen in seed
gardens and hence is not very desirable,
in seed gardens (Van Harre.i 1963). This
clone has been included in the 1963 and
1965 gardens.

LCB 1320. Country of origin- Indonesia®

This primary clone isa prolific seed bearer
and is of average yield. It is used as a seed
parent in Indonesia. This clone has been
included in the 1963 seed garden.

RRIM 605. Country of origin-Malaysia.
Parentage-Tjir I X PB 49

This clone is included bccause of its high
yield, average seed production and desirable
parentage. RRIM 605 has been planted
in the 1963 garden.

RRIM Country of origin-Malaysia.
Parentage—PB 49xPil B 84

This clone is a high yielder ;md sets seeds
fairly well. This is one of the clones of the
1963 seed garden.

RRIM 501. Country of origin-Malaysia.
Parentage—Pil \44xLunN.

This done is a high yielder as well as a
good seed parent. It has been extensively
used in hand pollinations and has produced
many good families. Seed production is
above average There is some bias m
planting RRIM 501 because of its niarked
susceptibiliiv to wind damage an.i pmk
disease. However RRIM , it,
inclusion in seed gardens, as it iias proved
itself to be a valuable parent in transom tmg
yield and vigour to its progenies. | irtn r,
even seeds collected from
of RRIM 501 is favoured as a planlmg
,material in Malaysia. TLis clone was used
in Ibe 1965 garden and is also included
the 1966 gardens.

RRIM- 628. Country of origin-Malaysia.
Parentage-Tjir 1x RRIM 527
(RRIM 527-PU‘B SOXxPil
B84)

This clone was reported to have been used
in breeding programme from 1959 elsewhere.
It is a good seeder and is also known for its

high yield. This clone is a choice for the
proposed 1966 garden.
PB 5/51. Country of origin-Malaysia

Parentage—PB 56xPB24.

It is reputed for its high yield and average
seed production. The crown f>nn3tion is
conical and with its ideal branching habit,
the clone is not prone to damage by wind.
The foliage is not dense and leaves are
small. Bark character is good. This clone
is to be used in the 1966 seed garden.

GT t. Country of origin-fndonesia

This primary clone has good secondary
characters and high yield. Very poor
development of male flowers is reported and
is said to be male sterile. Hence it isa
valuable seed parent. Thisdone is proposed
to be included in the 1966 seed garden.

Discussion

The large scale use of improved planting
materials is of prime importance to the
industry. In India the production of reliable
seeds of improved quality is at present
limited to a single type, and falls short of
demand. Improved seeds, in addition to
their proving to be seedling trees of good
performance on commercial planting, may
also serve as better stocks for buJgrafting

Seed collected from a monoclonal area,
except in a few cases, is not very reiiabl.- for
planting purposes, since rubber, like any
other naturally cross-pollinated crop, shows
a decrease in yield and vigour when selfid
or inbred. Selfed seed of Tjir 1, one of the
few exceptions, has been proved to be
reliable for planting on a commereial scalc.
Progenies of this clone obtained by crossmg
with other selected good types arc also found
equally good. Therefore, the only kind



of indigenous rubber seed recommended for
large scale planting in this country was the
clonal seed collected from Tjir I monoclonal
areas. However, the continued use of such
a type is not a sound practice, since further
improvement initis limited. An alternative
would be to produce good polyclonal seeds
with a view to exploit their hybrid Vigour-

Controlled pollination between the desir-
able clones or trees, isa sure way of getting
high yielding progenies with desirable
characteristics. The process, however, is
tedious and lime consuming to meet the
increased demand for seeds, in addition
to the high cost of the seeds thus produced.
Rubber tree being cross-pollinated, an
efficient alternative is to establish s~d
gardens using the desirable parent materials
and planting them in such a way as to
ensure the maximum  cross-pollination.
The selection of such parent types for the
garden will have to be done with caution.
The clones selected should be those which
flower more or less at the same time,
produce good crop of seed and seedling
families, and are good yielders.

Though the first preference goes for clones
proved to be outstanding, clones which are
only above average in yield with other desir-
able secondary characteristics are also
often included in the gardens. Some clones,
which are not recommended for commercial
planting on account of their undesirable
secondary characteristics, but have proved
to result in vigorous high vyielding seedling
families when used as parents, could be
chosen as indispensable pnrent materials
for seed gardens.

Planting in the gardens is generally
undertaken in such a way that maximum
chances are provided for natural cross-

pollination, favouring all possible crosses.
Alternating single tree of each clone in
sequence would be the ideal way to achieve
the same. This method is being followed
in the gardens established by the RRII.

Seed production in a polyclonal garden
will be greater than that in a monoclonal
area. Seed production, however, is depend-
ent on the quality of the planting materials
and is greatly influenced by incidence of
disease, weather conditions, etc. An acre
of seed garden may be expected to produce
aminimum of 15,000 seeds (PI. Bull. 81, 1965)
belonging to a number of different seedling
families, depending on the possibilities of
natural cross-pollination. The seeds are
produced as a result of open pollination and
the extent of selfed seeds, which may also
be present, is not known. However,
experience with artificial self-pollination has
shown thatin mostof the cases the percent-
age of success has always been very low.
In general, if every effort is made to further
cross-pollination, it is expected that self-
pollination in seed gardens is only of
minor importance (d’ Angremond, 1957).
The number of seedling families that could
be formed in a seed garden varies depending

on the number of parent clones as may be
seen from the following table.
Number Crossed Reciprocal Selfed

ofclones families crossed families Total
families

6 15 15 6 36

5 10 10 5 25

3 3 3 3 9

The 1963 and 1965 gardens are expected
to give the first crop of seeds by 1970 and
1972 respectively. This is sufficient to
plant an area of over 6000 to 7000 acres and
an increase in the production of seeds may
be expected during the second and
subsequent years.

Summary
Measures undertaken by the RRU in the

production of improved polyclonal seeds
have been briefly oulHned.

The details of the polyclonal gardens
already established and the ones under

establishment are mentioned.
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General procedures connected with the
establishment of seed gardens have been
discussed.
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The Report of the

Results of Fertiliser

Experiments with Young Rubber

in South

India*

K. C. Ananth, C- M. George, M. Mathew and R. G- Unni. t

Rubber is a crop which is well known for
ils wide adaptability and relatively low soil
requirements. Though rubb.T tree grows
satisfactorily on less fertile soils, certain
minimum amount of plant nutrients are
required for proper growth and sustained
latex production. The work on manuring
and nutrition of rubber was centered mainly
on the major plant nutrients, nitrogen, phos-
phorus and potash with an objcct to find
out how soon young rubber could be brought
to bearing by accclcrating growth and
obtaining the required girth for the com-
mencement of tapping. ' Any reduction
in the immature period or in other words
the shortening of the unproductive phase of
the tree, no doubt makes an important
contribution to the profitability of a plan-
tation. Manuring was reported to have
helped to reduce the period of immaturity
by 3 to years in Tndo-China, Java and
Sumatra while the unmanured plots reachcd
the tapping stage only after 8 years from
planting. ’

The results of experiments carried out in
Malaysia and Ceylon also established the
importance of manuring in hastening the
productive piiase by actually reducing the
immature period. Inspite of the
widely varying results obtained in many
experiments conducted in different countries,

. Contribution from the Agronomy Division,
Rubber Research Insiiiute of India, Kottayam.
XDy. Director. Asstt. Soil Cliemist. Senior
Research Asstt.,, Agronomy division, R.R.1 1
and Statistical OfRccr, Rubber Board, Koitayam.

there is some general agreement that phos-
phate and nitrogen are the most important
essential elements for the growth of rubber
while potash is relatively not so. \ m
With nitrogen treatment the immediate
response of untapped trees is smaller than
that for phosphorus, and nitrogen fertiliser
requirements are less if trees are grown in
association with leguminous cover. *

Fertility surveys and soil tests conducted
from lime to time in the Kerala State
revealed in general, the low available status
of potash and pohsphate. ®  Possibly
because of the above soil condition, while
advocating certain genera! fertiliser schedule
for rubber grown in India, a strong accent
on potash was given with respectto immedi-
ate needs of the tree and the long term
conservation of the soil. But the
researches conducted in Malaysia revealed
a positive response to potash wherever this
element is deficient and suppressive effect on
growth of young rubber when applied to
soils containing adequate potash or in the
absence of nitrogen and magnesium ferti-
lisers.

Therefore, the main objcct in applying
fertilisers to rubber should be to provide
nutrients for optimum growth. But despite
their general beneficial effect on soil fertility,
fertilisers can occasionally have an adverse
effect. Unbalanced nutrition of rubber is
the most serious problem. Considerable
work has been done on this subject in
Malaysia and Ceylon. Constable, has
established that one sided treatment with



potash will accentuaie mangnesium defici-
ency in rubber. Bolle-Joncs, who made
a careful study of the interrelationship of
magnesium, phosphorus and potassium in
rubber nutrition, concluded that excess of
phosphate or potassium caused magnesium
deficiency in the rubber plant and that mag-
nesium is important in the early s*ge of
growth of rubber. * Excessive build up of
potassium in the soil was advocated to be
avoided as secondary deficiencies of magne-
sium and zinc may be induced. Likewise,
excessive application of phosphatic fertilisers
was reported to induce zinc deficiency in
rubber. “

From the careful study of the literature
reviewed, it is evident that before recom-
mending any specific fertiliser schedule, the
fertiliser requirements of young rubber
grown under the climatic and edaphic
complexes of Southern India should be
assessed. The experimental work described
in this paper follows in logical sequeoci; to
Malaysian workers’ results.

Experimental

N P K factorial experiments were laidout
at four locations to study the response of
young rubber to the application of the three
nutrient elements, nam.'ly, nitrogen, phos-
phoric add and potash, at dilTerent levels
and combinations. *> The design
employed at each location was a 3" factorial
experiment confounding some coniponenls
of higher order interaction. The forms ol
fertilisers and rates used were as follows:

phosphoric acid (Rockptaphat.)” a
Pcash (K,0)

Tlle inclhod of applicalion and the
quanlilies applied arc detailed below :

1st year: 1956 at i full dose, (one
application in September-
Octobcr)
1957 at i full dose.
(one application in September-
Ociobcr)
1958 at ~ full dose (in two
equal instalments in March-
April and Sepiember-Ociober)
1959 at 5 full dose (in two
equal instalments)

2nd year:

3rd year;

4thyear:

5thyear; 1960 at i full dose (in two
equal instalments)
6lhyear: 1961 at full dose (in two

equal instalments)
7th & subsequ-
ent years

1962 onwards at full dose
(in two equal instalments)

During the first year the fertiliser appl--
cation was made around the base of each
plant which was kept clean of weeds, in
circular bands of IS inches or more in
diameter and then lightly forked into the
soil. The distance of the circular band was
progressively increased in subsequent years
as the plants grew. From 6th year onwards
full dose application was done in be:wsen
two rows serving tour plant points. The
two annual applications are being made
during March-May, soon after few pre-
monsoon showers and in September-October
during a temporary break in the monsoon,
when a dry interval of four to Sveweeks will
be usually available

In all the experimental locations, ground
cover of Pueraria phaseohides was esta-
blished along with plmting rubbjr. Thick
around cover became patchy when the
rubber trees closed up at the end of 6th year
in all the locations.

Soils and Soil analysis

The tvpe of soils encountered in the four
different experimental locations are given m
Table 1. Soil samples were collected dunni,



Table-1
Details of Experimenls

Particulars Kulasekaram Thodupuzha
(Kanyakumari (Ernakulam
Dist.)
Soil Type Laleritic gravelly Laleritic loam de-

loam derived
from granite

rived from granite gravelly loam
and micaceous

Locations

Mundakayam
Dist.) (K-ottayam Disr.)

Palapilly
(Trichur Dist.)
Laterite soils—  Lateritic clay
loam soils derived
from granite

parent rocks

Planting materi- PB 5/139 Tjir |1 PB 5/60 PB 86
als used (Budded) Clonal seedlings (Budded) (Budded)
Number of plants 20 20 30 40
Spacing 22'xU" 16'X 16" 16'x16" 16'x16"
(Contour) (Square) (Square) (Triangular)
Year of planting 1955 seed at stake
& 1956 1956 1956
1956 field budding
New or Re- New planting Replanting Replanting Replanting
planting
Recorded growth
data period 1959-1965 1958-1965 1958-1965 1958-1964
Commencement September 1956 September 1956 September 1956 September 1956

of manuring

Comraencement September 1963 September 196 March 1964 September 1965
of tapping

Year of covercrop 1956 1956 1956 1956
establishment Pueraria Pueraria Pueraria Pueraria

1964-65 by which time trees in certain girth measurements were taken from all

locations reached maturity. The nutrient
levels as affected by the main effects are
presented in Table 2.

Records

The first set of girth measurements was
started from the experimental plots in
January 1958, for all experimental locations
except Kulasekaram. During January 1959

locations and subsequently recording was
continued at annual intervals. The girth
measurements were taken at a height of 50
Inches above the union of stock and scion
in the case of buddings and 50 inches above
the ground level in the case of seedlings.

Results and Discussion

For simplicity and clear understanding
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the results Obtained under each location are
given separately.

Table-2

Mean Nutrient Status of Soil as
Affected by Main Effects(1965-1966)

Levels  Kulasc-  TUodu- Munda- Pulaptlly
khjiram puzha  kayam
(Nitrogen percent)*
No 0.111 0.162 0.148 Not
N, 0.107 0.160 0.149 analysed
N, 0.112 0.159 0.147
(Available P mg/100 g)**
Po 0.73 0.13 0.33 2.30
p, 3.78 0.17 0.53 4,42
p. 5.37 0.95 193 5.53
(Available K mg/100 g)***
Ko U.00 15.75 10.22 4.71
K, i6.n 15.53 11.39 8.46
K., 16,72 17.47 1111 11.%5

*

e+ Av. P by Bray’s Method (0. IN
HCI1+0.03M NH,F extractant)

«++ Morgan’s extractable K.

Kulasekarani

Girih: The girth data recorded at annual
intervals were examined statistically by the
analysis of variance for all the seven years
(1959-1965). The results which have been
reported cover a period of 10years following
the first application of fertilisers during
September, 1956.

Mam effects: In all the seven years (1959-
1965) the application of nitrogen contributed
a positive response. A positive significant
effect due to nitrogen was observed only by

the fifth year (1961) of the trial and this
. i rse w inainjaine
significant level of response was inaintamed

Thus it WTlnoticed

at all subsequent years J'"" *
that the response to nitrogen ai plic._

growth was maintained upto the hnJl y »

of recording, ineludin; 1965. Farthci. it

was found that only linear effect was signi-
ficant in all the years.

Girth increracDt due to application of
phosphate was noticeable in the third year
of the trial. At subsequent observations,
the beneficial effect was greater and reached
statisiical significance at five psr cent level,
during 1961. From 1962 onwards the girth
due to phosphate was found to be highly
significant (one per ccQt level). On further
analysis it was found th.it both linear and
quadratic conrjponents of phosphate were
significant in all the five years. Therefore,
with this falling off of response to phosphate
atincreased P levels, it is possible to as-
sume that optimum dose will be below the
highest level employed in this experimen-
tation, namely, 80 Ib/acre.

The results obtained so far showed no
significant indication of any beneficial effect
on stem girth due to application of potas-
sium alone. But an examination of the

Total Nitrogen by Kjeldahl method gata revealed numerically superior girth at

K, level and negative reiults at K, level,
compared to control in all the seven years.
Interaciion: The NP interaction was not
significant during the first four years of
observation. However, from 1963onwar3s,
including 1965, the NP interaction was
significant at five per c;nt level (Table 3).
On further analysis of interaction compon-
ents, the NP interaction was not st[ictly
linear though the ellect was positive in all

the years:

Further. N K interaction was significant
at five per cent level only during 19U.
Beneficial effect of potash was observed
only in the presence of highest level of
Nitrogen (Table 4).

Girth mc'cs.-: Though the results y e

obtained in the above pattern for euraolativ.
smjy of annual mean girth increase
L trends of lesponse.



Table-3
Mean Girths (Inches per Tree)

Location: Kulasekaram, Kanyakuraari
Dist., (Madras State).

Nitrogen X Phosphate (1963)

Phosphorus P
Nitrogen ’
16.816 19.353 8.761
17.752 19.515 19.752
IN [ 19520 10273 19540
~ L.S.D. at 5% level + 0.878
L.S.D.at 1% level + 1-331
Nitrogen x Phosphate (1964)
hosphorus
P P Po P, P,
Nitrogen
No 19.087 21.329 20.869
N, 19.468 21.378 21.796
N, 21.469 21.067 21.325
L.S.D. at 5% level + 0.856
L.S. D.at 1% level +1.131
Nitrogen xPhosphate (1965)
Phosphorus n P
Nitrogen o
No 20.381 22.338 21.947
N, 20.745 22.681 23.204
N, 22.448 22.061 1 22.527
L.S.D. at 5% Jevel + 0.778
L.S.D.atl% + 1179
Main effects-. Analysis of variance indi-

cated that nitrogen was significant for the
annual girth increase- during 1959-60 and
1960-61 periods only. Actually, mean
girth increase over control showed significant
response for the stem growth of 12 months
from 2i to 3i years (N, at 5% level) and
from 3~ to 47 years (N, and N/ at 1% level).
After 4" years, the increase in stem girth
was not" significant and thus there was no

consistent positive response to the applied
nitrogen treatments.

The applied phosphate showed highly
significant increase in annual girth for the

12 months period from 3V to 47 vyears
(P, and Pa at 1% level) and from to 5
years (P, at 1% level) after which response

over control was mostly negative upto the
last recording in 1965.

Table-4
Mean GirLhs (Inches per Tree)
Nitrogen xPolassium (1962)

Potassium
Nitrogen Ko K, K,
No 15.138 15.356  13.454
N, 15.670 15.250 15.533
N, 15.147 j 16.587 16.218
L.S. D.at 5% level + 0.920
1% + 1394

As far as applied polasli was concerned
the annual girth increment, mostly, registered
negative response. In this, Kalevels showed
consistent suppressive effect on the annual
mean girth increase of trees from SttoH
years. However, there was no statistical
significance in the responses obtained and
attributable to applied potash (Table 5).

Interaction: There was significant NK and
PK interaction for the girth increase during
12 months period from 3i to 41 years and
again a significant PK interaction was recor-
ded for the 12 months period from to 8}
years as indicated in Table 5 (a). A depres-
sion in girth increase was evidenced for the
application of ICj level over K, in the
absence of nitrogen but in the presence of
nitrogen (N,) and (N,) no such depressive
‘effect in girth was noticed for the same dose.
Further the suppressive effect due to potash
was moderated in the presence of phospiiate



Main Effect of Fertilisers on Girth (Inches per Tree)- s

Location:— Kulaseliaram. Kanyakumari District (Madras State)

Years
after
bud- Initial increase Girth
P28 3¢ 3P siiai TRV siei oW TeRRI &)
Levels ~959) (1959-*60) (1960-61){196]-'62)(1962-*63)(1963-64)(1964-'6S)
No 5000 2817 3.696 3136 3661 2118 1126 21554
N, 5168 3.017 4147 3152 3522 1.875 1329 22210
+0.168) (+0.200) (+0.451) (+0.016) (-0.139) (-0.243) (+0203)  (+0.656)
N, 5471 3.189*  4.216**  3.108  3.460 1.843 1.058 22.345%
(4-0.471) (+0,372) (+0.520) (-0.028) (-0.201) (-0.275) (-0.068)  (+0.791)
4.764 2.867 3.740 3060 3598  1.979 1184 21192
5.589%  3.059 4.135%** 3104 3493 1878 1100 22.358**
(+0.825) (+0.192) (+0.395) (+0.044) (-0.105) (-0.10!) (-0.084) (+1.166)
5.287 3.096 4.184**  3232* 3552 1.979 1229 22.559**
(+0.523)  (0.229) (+0.444) (+0.172) (-0.046)  (QODO) (+0.045) (+1,367)
5.074 3.059 4,027 3.158 3.61S 1.884 1.078 21.899
5.499 3053  4.043 3136  3.552 1.867 1269 22419
(+0.425) (-0.006) (+0.016) (-0.022) (-0.067) (-0.017) (+0.191) (+0.520)
5006 2911 3988 3103 3473 2085 1165 21791
(-0.008) (-0.148) (-0.039) (-0.055) (-0.146) (+0.20!) (+0.0S7) (-0.108)

1. Figures ill bracket indicate differe

2.
3

»*

Thodupuzha

In this location, girth measurements in
two plots, namely, NoPtKo and NOP2K,
in one replication vierc estimated, since
the number of trees in these plot< were
considered inadequate to study the re-iponse.
Girih :  Main effects. By statistical analysis
of the data it was revealed that the girth o
trees did not get influenced by appliel
tiitrosen levels significantly w any one yeai

nce over cantrol.

« - denotes significant difference at 5% level from control,

1% from conirol.

A highly significant effect on girth was
noticed due to the applied phosphate inall the
years studied from 1958 to 1965. On further
analysis it svas seen that the linear and
quadratic components of P were significant
in all the years. This result indicates similar
trend obtained at K.ulasekaram. Here again,
the optimum dose of phosphate will be
some”ere below the P, level (80 Ib acre)

employed,



Table~5 (a)
Mean Girth fncrcments
(Inches per Tree)
Location: Kulasekaram
Nitrogen XPotash (1960/61)
Potash

K K,
Nitrogen ! K,
No I 3771 3.86* 3.456
N, 4.217 3.915 4.307
N, 4.095 4.353 4.201

L.S.D.at5% level £0,348
1% « + 0.527

Potash XPhosphorus (1960/61)

Phosphorus
Potash Po P. P.
K. i 3.960 4.023 4.100
K, i 3.567 4.160 4.402
' 3.692 1222 4.049
L.S. D at 570 level + 0.348
. 1% .. = 0527

Potash XPhosphorus (1964/65)

Phosphorus.
Potash Po i 1
Ko 1.452 0.925 0.858
K, 1.049 1.403 1.355
K, 1.049 0.971 1.476
L. S. D. at 5”Blevel * 0.501
1% , = 0.760

it was observed that the growth response
of rubber trees due to the application of
potash was negative. However, the negative
response was significant for the girth
recorded during 1964 only.

Interaciion: None of the interactions was
significant.
Girth increase: Main effects. The statis-

tical analysis of annual girth increase at this
location showed highly significant response

for the main effect P only from 1959-60
to 1961-62 and significant response during
1964-65. When girth increase in individual
years was taken into consideration, it was
noticed that nitrogen gave positive response
in most of the years (Table 6). The rate of
increase in any one year was not significant.
The effect of applied potash showed negative
response for the growth attribute studied
during all the vears excepting K,, (1959-60)
and Kj and K, (1964-65). On the other
hand, mean annual girth increase of trees
showed positive response to the applied
phosphate upto 1962 (5" years) and after
which negative values were obtained especi-
ally for P., levels. It is interesting to note
that the positive response obtained by way
of absolute mean girth increase of trees for
1960,1961 and 1962 was highly significant.
Adgain the negative response recorded during
1965 was significant at five percent level.
These results are indicative of slow build
up of phosphate and suggests continued
application of this fertiliser can suppress
the girth increment after a period of lime
significantly.

Interaciion.
significant.

None of the interactions was

Mundakayam

Girih:  Main effects. The statistical ana-
lyses of the girth data, thus collejted for
individual years from 1958 to 1965, were
undertaken. From the results of analysis
the girth due to applied nitrogen was found
to be significant only for the years 1959
and 1961. On further analysis, it was seen
that linear component of nitrogen was signi-
ficant In all the years studied.

The applied doses of phosphate contri-
buted a positive cffect inall the years. The
effect was highly significant in all the years
excepting 1958. Further, it is seen that the
response to phosphate was signifi-:mtly
linear with no indication of curvature.



Tabk-6
Main Effect of Fertilizers on Girth (Inches per Tree)

LocationTliodupuzha, Ernakulam District (Kerala State)

after Mean girth iQCrease (I:il?jalli
p%igglen)g glirrltlﬁlal Before tapping After tapping
rrrrrrrrrrr - li 2i-3i  3i-4i  4i-5i  3i-61 61-?i 71-8° 8i
Lnels (|958) (1958-59)(1959-60)(1960 61)(1961-62)(1962-63)(196J-M)(196«5) (1965)
N, 2.449 2.151 2,703 4.175 3.626 2.565 2.821 " 2.174~22"664~
N, 2.512 2515 2.326 4377  3.766 2.803 3.052 1.961 23.312
(+0.063)(+0.364) (-0.377) (+0.202)(+0.140)(+0.238) (+0.231) (-0.213)(+0,648)
N, 2.419 2396 2472 4247  3.651 2.887 2.897 2.093 23.062
(-0.030) (+0.245) (-0.231) (+0.072) (+0.025) (+0.322) (+0.076) (-0.081) (+0.397
P, 2.166 2.190 1.802 3.590 3.354 2827 2976 2.297 21.202
P, 2.621** 2,605 2.663" 4.553*» 3.855** 2684 2.990 2.107  24.078**

(+0.45S)(+0.415)(+0.861)(+0.963)(+0.501) (-0.143) (+0.014) (-0.190)(+2.876)

P, 2593%* 2267 3.037*% 4,656'* 3.834** 1745 2804  1824* 23.760%*
(+0.427)(+0.077)(+1.235)(+1.066)(+0.480) (-0.082) (-0.172) (-0.473)(+2.567)
K, 2472 2539 2580 4415 3819 2798 3085 1980 23718
K, 2409 2393 2310 4143 3626 2713 2936 2078  22.608*

(-0.063) (-0.146) (-a270) (-0.302) (-0.193) (-0.085) (-0.149)(+0.098) (-1.110)
K 2500 2130 2611 4211 3.598 2744 2749 2171  22.714*

'm(+0.028) (-0.409)(+0.031) (-0.23<) (-0.221) (-0.054) (-0.336)(+0.191) (-1.004)

Note: 1
*—denotes significant diifi

ok

1

The arowth of rublkr trees due to applied
potash was not significant in any one year,
However K level contributed a positive
effeX whalas Tpplicatton of potash at
80 Ib/acre (KJ resulted in the consistent

supplL n ‘cf-"stem girth of rubber trees.

Interaclion None of the interactions was
found significant except NPK. in 1959.

Figures in br-icket indicate difTerence over control.

erence at 5% level from control.
L 1%

Examination of annual girth increases
showed mostly positive response to nitrogen
treatments and recorded stattslical sigiu-
ficanee for 1958-59 and 1960-61 pcrM.
(Table 7). Applied phosphates showrf

19 r”Fron9S2
onwards, the response due to phosphate

became negative. Like other locations,
poiasb continued to have mainly suppressive

Girth increase-. Main nficls The statisti- gjjjii increases for both levels
cal analysis of the data revealed signilicant j,|ployej.

response to nitrogen for girth inereaffis during

1958-59 and 1960-61 periods. i,,,eracum

higWy significant for
applied P from 1958-59 to

this growth attribute.

There was signiSeant NK interaction
interaction during
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Table-7
Main Effect of Fertilisers on Girth (fnches per Tree)
Location: Mundakayam. Kottayam District (Kerala State)

Years Mi~n girth increase pjnal
after .
planting  fmUal After
1956 girth Before tapping tappine
H 2\-3i 4i-5i 5i~6\ 6772i 771 81

Level (1958) (1958-59)(1959-60)(1960-61)(1961-62)(1962-63)(1963-64)(1964-65j(1965)
No* 2.694 3.184 2913 3753 2874 3.176~ T.575 1.014 22.18%3

N, 2705  3.448 2985 3.845 3.004 3122 2590 1025  22.724%
(+0.011)(-f0.264)(+0.072)(-f0.092)(-}-0.130) (-0.054)(+0.015){+0 011)(+0.541)

N, 2.815 3.513* 3031  3.933** 2.840 3,059 2593 0.868  22.652
(+0.12n(+0.3293(+0.1i8)(+0.180) (-0.034) (-0.117)(+0.018) (-0.146)(+0.469)

20651 3.U9 2733  3.676 2.832 3153 2632 i.048  21.844

2.749 3476~ 3.082*% 3.908** 2900  3.097 2.606 0.848 22 666**
(+0.098)(+0.357)(+0.349)(+0.232)(-1-0.068) (-0.056 (-0.026) (-0.200)(+0.822)
2.814  3.550-- 3.113** 3.047** 20987  3.107 2522  1.011 23.051**
(+0.163)(+0.43i)(+0.380)(+0.271) (+0.155) (-0.046) (-0.110) (-0.037)(+1.207)

Ko 2.695  3.433  3.008 3.823  2.925 3.164  2.609 0.942 22599

K, 2.864  3.407 2988 3.842 2865 3.088 2642 0940  22.636
(+0.169) (-0.026) (-0.020)(+0.019) (-0.060) (-0.076)(+0.033; (-0.002) (0.037)
K. 2.654  3.307 2.930 3.866 2.929  3.105 2.507  1.026 22.324

(-0.041) (-0.126) (-0.078)(+0.043)(+0.004) (-0.059) (-0.102 (+0.084 (-0.275)

Note: 1. Figures in bracket indicate dilference over control.
2.« - denotes significant difference at 5% level from control.
3. ** - denotes significant difference at 1% level from control.

1963-64 and the relevant data are given in  Girfh: Main cjfvcts The data collected
Table 7 (a). were stalisticaily analysed and it was found
that the main elTects were not signillcunl.
Interaclion The firstorder interactions were
also not significant for all the years except
NK interaction in 1958 and PK. interaclion
in 1961. Further, it was noticed that NPK
interaction was significant during 1959, 1960
RAponse obtained for phosphate gets and 1961. The stray significant results
conditioned by the presence of nitrogen and  obtained for cenain interactions with avail-
thus N,Po has given the highest value of able fragmentary data were considered to
girth Increase during 1963-64. have limited practical application and hencc
left out in further discussions in this paper.

Nj has given positive and significant
response both in the abscncc of potash and
in the presence of K,. But this type of
response was not found in the level for
the same dose of applied nitrogen.

Palapilly irth i
Growth measurements of individual trees Girth increase
were undertaken from 1958 to 1964 in this Table 8 indicated that mean increase in

location. annual girth per tree did not show any



Tabie-7{a) Nilrogeo:' Phosphorus (!96364)

Mean Girth Increments Phos-
horus
(Inches per Tree) P Po P. P.
Nitrogen
Location: Mundakayam No'™ 2.424 : 2675 ' ml64
. N, 2-S69 2.449 2.452
Nitrogen XPotash (1960/61) N, 2.601 2.687 2.491
Potash L.S. D. at 5% level: £0.316
. Ko K, Ka 0 .
Nitrogen Vo » +0.426
“0 gggg gggi 37705m appreciable response to the main effects.
N’ 3.946 3-837 3.874 However, nitrogen gave positive response
' ’ - 4.019 for all the years exwpting 195S-59. The
L. S. D. at 5% level; +0.M8 response to phosphate was inconsistent and
1% . +0.281 that of potash was negative in most of the
years studied.
Table-8

Main Effect of Fertilizers on Girth (Inches per Tree)
Location:— Palappilly, Trichur District (Kerala Stale)

Years Mean girth increase Final
after Girth
plan- Initial n

ting  Girth Before tapping 7
19U

U 1428 2i-3+  3%4+ 445+ 5)6i .
Levels  (1958) (1958-759) (1959-'60)(1960-'61)(1961-'62) (1962-63) 1963- 64)

No 359"  2.802 3443 1995 1980 2395 133333

3.629 2863 2687 3541 202  1.984 2501 -
N, 1£0.301)
N w34 +2:198% 19164
(-0.099) (-0.018) (+0.033) (£0.100) (+0.024) (£0.091) (+0.103) *292?;3

3.605 2.973 2.541 3.581 1.991 2.0M 2.wW
Po 18.879

P. (itfs, (-Sm -i-am ) (-aol”+aS) (-0.089) (40',053, 1-0.250)
19.3W
. . (£0.190)
™ e "fr T s
Ko 19.081
Ki (~0.2i28)
' o 1b,878
K ) B ) R (-0.491)
(072197 (-0.S (-* «) (j~) (-0.227)(-0.082)A
N. S.

N. S.—Not Significant.



General Discussion

The results obtained from these experi-
ments corroborated the findings of Malaysian
workers 's 19 that rubber
responds mainly to nitrogen and phosphate
in most soils. However, all the soil types
met with in different locations in the present
study did notrespond to potassium and this
finding is at variance with the existing
frrtiliser  recoramendations. The
difference could be explained as due to the
presence of adequate available potash in all
the soil types experimented® upon as indi-
cated in Table 2 under Kqtreatment.

The nitrogen response as meatiured by
annual girth increase was pronounced upto
4~ years from planting/budding, in all the
locations studied to some degree or other.
After this period, response to the highest
level of nitrogen was negative in some cases

and less than N, in others. However, the
initial gain in girth attained for nitrogen
treatments was maintained and thus the

cumulative girth data analysed showed signi-
ficant response upto 1965 in the case of
Kulasekaram and significant response in
1959 and 1961 at Mundakayam. Experi-
ments run at Thodupuzha and Palapilly did
not respond significantly to applied nitrogen.

However, there was a general trend of
suppression of girth at highest level of
nitrogen employed in these two locations.

Taking the over all picture as Illustruted in
Figs. 1& 2, it may be stated that response
to nitrogen, as measured by girth increase,
was generally evident uplo 4~ years from
budding or planting. Later falling off of
response and in certain cases negative res-
ponse were also recorded (Table 5, 6, 7 and
8). These results are in full agreement with
the findings of Bolton, W atson,

Shorrocks and Rubber Research Institute
of Malaya. As attributed by them, the
cessation of the response to applied nitrogen
might be due to the enormous release of
nitrogen from the dying leguminous cover
plants, which synchronises with this period.

Experiments located at Kulasekaram
lliodiipuzha and Mundnkayam registered
significant response to the main effect due
to P and the significant difference was
continued to be maintained even at the last
girth recording during 1965, However, as
far as the annual girth increase was taken
into consideration, a definite cessation of
response to applied phosphate after 5-i years
from planting/budding at Kulasekaram and
Thodupuzha and 4i years at Munda.
kayam was noticed. After this period, the
response was generally negative and at P,
level attained significance for the 12 months
peiiod between to years of ageat
Thodupuzha (Figs. ]&2). This seems to
mdicatc annual application of rock-phos-
phate, from planting, slowly enriches the
soil with phosphate and this fact is borne
out by the analytical data of soil samples col-
lected from phosphate treatments (Table 2).
The residual effect of the built up phosphate
may be expected to last longer and hence
cessation of phosphate application to rubber
after 4i to 5i years, as the case may be,
becomes necessary.

Experiment located at Palapilly did not
show any response to applied phosphate and
this may be attributable to the presence of
fair amount of available phosphate in the
soil (Table 2).

The main effect due to K did not
register any significant response at Kula-
sekaram, Mundakayain and Palapilly, How-
ever, at Thodupuzha the growth response
for applied K was negative and registered
statistical significance for the year 1964
(Figs. 1 & 2), Since it is not possible to
differentiate between direct and residual
effects of applied potash we may conclude
that the levels employed in these experi-
ments wcie high with reference to the
available K in the soil (Table 2|,

Apart from the fertilisers, the beneficial
effect of leguminous cover crops in improv-
ing tlie fertility status and physical condition
of the soil and thereby improving the
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manured were found superior to tree!
NZZ T with
T : I=*“>« coupi=d
with [He ag)ove observations ~ Should’ be
consriered of special significance in under-
standing how the nutritional requirements

of rubber may be modified by legumes and
fertiliser interactions.

™M

The importance of the imer-reladonship
of magnesium with potassium and phosphate
was not taken into consideration at the
commencement of the trial. In most of the
trials magnesium deficiency occurred especi-
ally in plots treated with high levels of
potash and phosphate. One cannot rule oat
the theoritical possibilities of magnesium
and zinc being the limiting factors for the
growth of nibber wherever high levels of
phosphate and potash are employed.
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Natural Rubber:

Looking Ahead*

p. S. Habeeb Mohamed

Now that the Third Plan period is over,
it will be appropriate to review oar achieve-
ments during this period. The aim was to
bring 3.6 lakhs of acres under rubber at the
end of the Plan period. Against this, we
have an area of 4,07,000 acres. The pro-
duction target was 45,000 tonnes. Our
actual production was 50,500 tonnes. Of
course, there have been shortcomings in the
replanting programme. However, there were
encouraging signs during the planting season
of 1965 and figures show that during the
last year of the Plan, we replanted nearly
8,000 acrcs against the target of 10,000
acres.

Significant Trends

However, certain trends are significant.
The consumption of synthetic rubber has
recoidcd a considerable rise during the Third
Plan period. Of coursc the consumption of
natural rubber is also going up. The con-
sumption figures of natural and synthetic
rubber during liio Third Plan period are
shown below

Year Natural ~ Synthetic ~ Total
1961/62 48.410 1-',186 58,596
1962/63 53,55." 10,723 64,276
1963/64 61,155 11,959 73,114
1964/65 61,057 15,285 76,342
1965/66 63,765 21,553 85,318
We will nutice from these figures that

though the consumption of natural rubber
has gone up, its share in the total con-
Amption of rubber has gone down and
~pcech delivered by Shri P. S. Habeeb Mohamed.
Chairman, Rubber Board, al the 73rd UPAS?
Anniwl Confeicrtoe hcl) at Coonoor on August
27,1966.

synthetic rubber has recorded an increase in
consumption from 13% in 1960-61 to 25%
in 1965-66. The rise of course is in keeping
with the increasing consumption of svnthetic
rubber all over the world and due to the
indigenous availability of synthetic rubber.
However, in view of the poor productivity
in the field of rubber plantations, this
development has to be taken serious notice
of. Our yield per acre during the year 1965
was 400 Ib as against 560 ib in Ceylon and
817 Ib for estates (1964) in Malaysia.

The production during the current year
has shown some increase tiii June. The
production of natural rubber for the period
from April to June was 13,295 tonnes as
against 11,670 tonnes for the corresponding
period in 1965. However, in view of the
present situation in the estates, the pro-
duction of rubber will beaifected. It would
not be possible to measure actually the loss
in production in the estates now. But, if
the present situation continues, there will be
an appreciable loss in production.

As it is, the prices of rubber are ruling
high. There has been acute shortage of
stocks in the country mainly due to the
restrictions on import of natural rubber and
at present, due to the stoppage of work in
most of the big estates. The ruling prices
are Rs. 325 per 50 Kg as against Rs. 180 in
Singapore and 166 at Colombo.

Efficiency in Management

One way of measuring the efficiency in the
management of plantations including estates
and small holdings will be to consider tlic
cost of production of rubber in the main



rubber producing countries and their selling
price. It will be noticed that our price for
rubber to-day is nearly double the inter-
national price. There is acutc conscious-
ness of costing in the main rubber producing
countries like Malaysia or Ceylon as they
have to sell rubber in the face of keen
corapetition from other natural rubber pro-
ducing countries and synthetic rubber pro-
duced in industrially advanced countries,
and they have been keeping the cost of pro-
duction even and even reducing their cost of
production systematically by increasing
productivity. Though, this should also be
our ideal, I am not sure whether the circum-
stances prevailing during the last one year
or so have been conducive to maintain the
cost consciousness in the case of small hold-
ings particularly and even in the case of the
large estates. First of all, there was the
shortage of stocks due to increasing con-
sumption and restriction on imports. With
devaluation, the landed cost of rubber in
India would be nearly Rs. 5 per Kg and it
is unlikely even if imports are liberalised
that the prices of indigenous natural rubber
may go down below the cost of imported
natural rubber. Synthetic rubber produced
at Bareilly has been selling at Rs. 3.85 per
Kg prior to devaluation, but it is now selling
at 50 Ps. extra per Kg. As you are aware,
into the cost structure of synthetic rubber
enters, factors like imported raw materials,
the cost of which h-is gone up and also re-
payment of loans and interest charges which
have been affected by devaluation. At the
enhanced price of synthetic rubber and with
the increased production in the factory,
I should think it possible that the synthetic
rubber factory can make up in a few years
time. It can reducc its cost of production
and its selling price in the future while the
cost consciousncss so far as natural rubber
is concerned is getting confused. Now with
the synthetic rubber price at Rs. 4.35 per Kg
and imported cost of natural rubber at
nearly Rs. 5 per Kg it is unlikely that rubber
prices in this country will go d.)\vn below a
particular level. It is also clear that the

decisions of the Government on (he Rubber
Wage Board’s recommendations will also
have repercussions on the present cost
structure of natural rubber though, it will
take sometime to measure what exactly
these effects will be. Therefore, it may seem
odd in the circumstanccs to speak of reduc-
ing the cost of production and keeping the
price level even, improving the quality of
rubber etc. But it is, precisely this long
term objective which we will have to keep
in view even though, the conditions of to-
day might give an impression that all is rosy
with the future of natural rubber.

Fourth Plan Targets

The Fourth Plan target is to bring an
additional 85,(XK) acrcs of plantations both
in the public and private sectors. There has
been some difficulty with the Government of
Kerala to release 10,000 acres as program-
med earlier for the Plantation Corporation
of Kerala. In fact it is understood that they
withdrew their offer of 5,000 acres given ear-
lier to the Plantation Corporation of Kerala in
favour of a new programme for cultivation of
oil palm. This will definitely afFcct our pro*
gramme for the expansion of natural rubber.
But the State Governments of Mysore and
Madras are going ahead with their pro-
grammes of rubber cultivation in the public
sector and in Andamans, under a programme
of rehabilitation, we will have a substantial
area for rubber cultivation. The present
programme is to take up at least 6,000 acres
in the public sector in the Andaman and
Nicobar Islands.

As indicated eariier, the replanting pro-
gramme had picked up in 1965. But we
are not sure how far it is going to rcach the
target of 10,000 acres in 1966, even though
we have received applications for replant-
ing 16,000 acres. The present high prices
hiive upset our calculation about replanting
as far asthe small holdings are concerned.
We have now definite indications from the
Governmentand the Planning Commissioa



that the programme of replanting will con-
tinuc throughout the Fourth Plan period.
We have also applied to the Government for
release of foreign exchange to the tune of
Rs. 20 lakhs for importing seeds and other
planting material from Malaysia. On the
small holders’ side, we have implemented
a number of programmes covering all aspects
from planting to tapping and the marketing
of rubber. In fact, during the year 1965-66,
we spent more than Rs. 40 lakhs exclusively
on small holders' rehabilitation, in addition
to the amount spent from the General Fund
for both small holders and large holders.
In fact, with the end of the current finan-
cial year, there will be very little balance
left in the Pool Fund for rehabilitation of
the small growers but with the increase in
production and the increased collection of
cess, we may find it possible to finance all
the programmes from the resources of the
Board.

Progress in Research

Good progress has been achieved by the
Rubber Research Institute in the research
activities laken up. Series of nursery ex-
periments undertaken during 1964-65 season
showed that well manured old nursery sites
may respond only to nitrogen, as levels of
phosphates and potash are invariably high
in such locations. Of the three nutrients,
only nitrogen was found to increase the
height as well as diameter of the seedlings.

Based on the research findings obtained so
far from the NPK factorial experiments,
started in 1956 in 4 different locations, the
present recommendation is that young rub-
ber grown in soils deficient in available
phosphoric acid and potash, where cover
crops are not established or intercropped
with other soil exhausting crops or badly
eroded should be fertilised with NPK.
8: 12; 12 grade, at a revised schedule rangmg
from 40 to feO Kg per acre per application.
In soils where management practices were of
high order especially when growing rubber
in association with leguminous cover crops.

considerable reduction in fertiliser use could
be effected especially by reducing the quan®
tity of phosphoric acid and potash for a

unit area. Under these conditions, the new
recommendation  would be, NPKMg
10:10:4:1.5. Likewise, additional ferti-

liser grades for old rubber hitherto not
manured and regularly manured areas from
immature stage are ako being suggested.

Trials with different weedicides have indi-
cated that for specific grass control in
plantations, ‘ Tafapon * at the rate of 7.5 Kg
per acre is the best. Treatment of Calo-
polonium cover crop seeds with sulphuric
acid for 20 to M) minutes gave 93 to 100%
germination against 8 to 14 % in the un-
treated control. Bised on thj first and the
second year's yield of the clone’, developed
from them, 22 clones developed from
the 1964 hand pollinated series performed
belter, with yield varying from 290 Kg
to 690 Kg per acre per year, when
compared to only 295 Kg per acre per year
for the Tjir 1L The performancj of some of
the irradiated seedlings was also found to be
promising, the estimated yield figures in one
of the selections being 575 Kg p;r acre
against 185 Kg for the control. Two more
polyclonal seed-gardens have been esta-
blished in the Madras Government Rubber
Plantations, thereby increasing the total arei
under polyclonal grade to 136.5 acres. New
tapping experiments have been initiated to
find out the most effective methods of ex-
ploitation of the yield potential under the
tapping conditions prevailing in our country,
After extensive field trials, the use of Mini-
micron 77 Stretcher model was proved to
be effective for spraying rubber upto 55 ft.
Comparative studies on Micron and aerial
spraying showed that invariably the former
gave better disease control with uniform pat-
tern of good leaf retention, while with the
latter patches with poor retention was
characteristic. However, there is the advant-
age that it is the most suited for extensive and
continuous stretches of rubber areas due to
quick coverage. Results of field experiments



indicated that overhead shade reduced dis-

ease incidence appreciably.

Results of a series of experiments have
shown that acetic acid can be used for
coagulation of rubber in place of formic acid.
The optimum concentraiion of acetic acid
varied from 15 cc to 4.5 cc. and 0 5cc
to 2.5cc for formic acid, for properly
diluted latex weighing half Kg Detailed
technical studies to find out the quality
under various concentrations of the acids
are in progress. The cost of acetic acid for
processing one sheet is found to be 95P
whereas that of formic acid is 58 P.

A new experimental farm has been opened
at Chethackal (Ranny) by the Board for
conducting the various field experiments
taken up by the Institute. An area of 7.4
acres has already been brought under a
clonal trial. The area of the farm is pro-
posed to be extended to 640 acres under a
pliased programme.

Four new regional nurseries started fun
ctiomng during 1965-66 season. High yield
mg planting materials sufficient to plant ar
area of 2500 acres were distributed from the
Central Nursery during the season  High
yielding polyclonal seeds worth Rs. 8 lakfe
were imported from Malaysia and suppUed
to growers. Two Micron 420, 56 Minimi-
crons, and 538 hand operated sprayers were
made available to the growers for spraying
Rollers, were supphed to the growers on
hire purchase.

A Small Holders Advisory Service started
functioning towards the end of May, 1966.
As on date, the unit visited more than 150
holdings and several estates to investiaate
problems in rubber cultivation and techno-
logy. The visits were followed by confirma-
tory advisory letters.

The Publicity Section has started publi-
cation of a new Malayalam Magazine
JIUBSERwbiQh has attained wide popularity
and readership among the planting com-
munity, which is evident from the present
circulation of 12500 copies.



NEWS AND NOTES

Decentralisation of Development Acti>ities

Taking into account the rapid pace in the
progress of the Rubber Plantation InJustry
in recent years, the expansion of area under
rubber envisaged during the Fourth Plan
period and the role the developmental acti-
vities of the Board have to play in the
implementation of various schemes, it was
decided to decentralize the work of the
Development Department of the Rubber
Board. Four regional offices of the Board
were opened at Calicut, Ernakulam,
Kottayam and TrivandruTn from the 2nd
May 1966, The regional offices began to
function effectively from the 1st September
1966-

The Trivandrum regional office has juris-
diction over the area covered by the
Board's sub-offices at Trivandrum, Punalur
and Pathanamlhitta; the Koliayam regional

office over the area covered by the
Board’s sub-offices at Kottayam,Kanjirapally
and Palai ; the Ernakulam regional office
over the area covered by the Board’s
sub-offices at Ernakulam and Moovattu-
puzha; and the Calicut regional office
over the area covered by the Board’s sub-
offices at Palghat, Calicut, Thalipararaba,
Goa and Maharashtra.

The regional offices are under the charge
of Assistant Development Officers who are
empowered to issue planting licences, grant
new, pari and transfer of registrations and
sanction 1st year subsidy upto 10 acres and
subsequent years subsidy up to 20 acres-

This new set up is expected to facilitate
the speedy disposal of the Board’s vrork and
to be convenient to the rubber growers.

New Branches for Meenachil Taluk Rubber Growers*
Co-operative Society

The Meenachil Taluk Rubber Growers’
Co-operative Society has opened four new

branches at Thodanal, Pathampuzha,
Poonjar and Erattupetia.  All the four
branches were inaugurated by Shri P.S.
Habeeb Mohamed, Chairman, Rubber

Board on the 6th April, 1966.

At Thodanal the inaugural meeting was
presided over by Shri A. N. Velayudhan
Nair. Rev. Father Abraham Thottupuram
wclcomed the gathering.  Tlie Chairman,
Rubber Board, formally declared open the
branch by selling an aluminium panto a
small grower. Shri M. S. Gopalaii Nair

and Shri K. P. Phalgunan, Dy. Registrar of
Co-operative Societies, Rubber Board, spoke
on the occasion.

The meeting at Pathampuzha was held
under the presidentship of Rev. Father
Thomas Kalathil. The new branch was
opened by selling a bottle of formic acid to
a small grower.

The third branch at Poonjar was inau-
gurated by the Chairman where also he
opened the branch by selling an aluminium
pan to a small grower. The last one at
Erattupetta was opened by the Chairman



The Chairman inaugurali'ng ihe Branch at Thodanal by selling an aluminium pan

The Chairman inasiguradng ihe Branch at Pathampuzha by selling a bottle of acid



Inaus- raiion of the Branch at Poonjar

Irauguralio.T of the Eraltupefta Branch

by selling a boUle of formic add. The meet-
ing held in lhe e%ening was presided over
by Shri M. Fareed- Shri M. S. Gopalan Nair
made a short speech. Shri T. v. Joseph
welcomed the gathering and Shri P.J.Thomas
proposed a vote of thanks.

Rubber Instructor’s Office Opened

Dr. K. T. Jacob, Director of Research and
Rubber Production Commissioner inaugu-
rated the office of the Rubber [nstructor at
Ramapuramon the morning of the Ibth April
1966. The office is functioning at the build-
ings ofthe Ram ipuram Service Co-operalive
Society.

Those who spoke on the occasion in-
cluded Shri M, M- Jacob and Shri K. N. G-
Menon.

Mr.
Mr. R. Shepcar),
lhe Prang Besar Estate, Malaysia, paid a Rubber
visit to the  Indian Rubber Research

tule in April 1966 and .held discussions with

Rubber

The seventh anniversary of the Rubber
Board Staff Association was celcbraied on

Shepeard’ Visit to Rubber Research

Research Officer of the Chairman,

Hall.

In his inaugural speech Dr. Jacob ex-
pressed his concern over the growing ten-
dency on the part of the rubber growers for
intercultivation and intercropping among
rubber in Meenachd taluk. He advised the
growers to follow good cultural practices in
rubber and set an example to others.
Dr. Jacob concluded his speech with the
request that every one should co-operate
with the Board for the proper working of
the new office at Ramapuram.

Institute

Rubber Board, the Director,
Research Institute of India and

Insti- other officers,

Board Staff Association

M.h May 1966 -t
Kottayam.

Mammen MappUlai
Shri P. S. Habcch



Dr A. T. Markoiie inauguraling the celebrations

Shli G. Ramachandran addre”ing U'e audi'.n.e

Pension Benefits Extended

Tlie pension benefits now enjoyed by the
Central Government employees has been
extended to the employees of the Rubber
Board also with retrospective effect from

Cannanore District

Shri P. S. Habech Mohamed, Chairman,
Rubber Board., formally inaugurated on 29th
May, 1966, the Cannanore Rubber Market-
ing Co-operative Society by purchasing a
rubber sheet from a rubber jirower The
sheet was prepared in the smoke house con-
structed by the Nedianga Service Bank with
the assistance given by the Rubber Board.
1a his inaugural address the Chairman staled
that in the decentralised set up it was the
endeavour of the Rubber Board to establish

Shri Viswanathan was awarded
the Champ”on”llip cup

Mohamed, Chairman, Rubber Board, pre-
sided. Dr. A. T. Markose, who inaugurated
the function, briefly outlined how e.nployces’
organisations should function for their own
prosperity.  Sarvashrec G. Ramachandran
and K. P. Karunakara Pisharody spoke on
the occasion. Shri V. I. Joseph, Vice-presi-
dent of the Assjciatio.i welcomed anJ
Shri P. S. Kuriakose proposed a vote of
thanks. Sreemathy Visalakshi Sivaraina-
krishnan distributed prizes to those who
won in the sports competitions.

to Rubber Board Employees

April 1. 1963. Necessary amendments
have been made in the Rubber Board
Employees’ Provident Fund Rules in this
regard.

Marketing Society Inaugurated

a co-operative society and a rubber nursery
together with a sub-otlbj of the Bojr] in
each area. Regarding Cinnmore district,
the Chairman expressei satisfaction thit
it could get all the aforesaid advantages.
He recalled the words of the former Chiir-
man Dr. Rama Varma and said that there
was ample scope for rubber development in
Cannanore district. ~ The Chairmxn c>n-
cluded tiis speed) with the request that the
assistance extended by the Board should be



Utilized to the fullest extent
and that the small growers
should join together on a
Shri
Dis-
presided.

co-operative  basis.

Ramachandian Nair.
trict  Collector,
The president of the Caona-
Rubber

Society, Shri

nore Marketing
P. R. Rama
Varma Raja, welcomed the
Shri  P. K.

Inforraatirn

Shri

gathejing.
Narayanan,
Officer, also spoke.
N. C. Varghese proposed a

vote of thanks.

Shri p. R. Ramavarma Raja welcoming the guests

Fertilizer Workshop

fertilizers recommended for the 1966 crop
season-

The Agriculture Department of the
Madras State organised a fertilizer workshop

on 24th and 25th May, 1966. at the Agri-
cultural College, Coimbatore. S”rl K. C.
Ananth. Dy. Director (Agronomy), attended
Oie conference  The workshop was mainly
intended to review the application of the

Dr.

The Institution of the Rubber Industry,
London.at Us meeting held on the 26th
April 1966, has admitted Dr. N. H. Siva-

The fourth group constituted to discuss
about plantation crops fully endorsed the
view that the fertilizer mixture now being
recommended by the Rubber Board con-
tained the correct proportions.

Sivaramakrishnan

ramakrishnan, Dy. Director (Chemistry;
Rubber Technology), Rubber Research
Inst.tute of India., as an Associate Member.

Rubber Growers Seminar at Chadayamangalam

A one day seminar of rubber growers was
)rganiscd on 5th .lune 1966 at the Lower
mrfmary School, Chadayamangalam. About
PO delegates from diffetent parts ot
Kottarakara taliik attended the seminar.

and disease control

Discussions were held in theon

scientific and techmcal aspects of mbber
cultivation.  *Selection of seeds and seedl-
mgs , Application of fertilisers , Diseases
were some of th«



subjects that came up for discussion. Dis-
cussions were led by Sarvashree K..MJoseph,
M. Mathew, P. N. Radhakrishna Pillay.

National

A two day conference of representatives
of the Rubber, Coffee and Tea Boards was
held on the 18th and 19th May, 1966, at the
officyj of the Rubber Board. Kottayam. The
meeting was mainly convened to formulate
a uniform national policy for the control of
pests and diseases that affect the plantation
crops. Shri P. S. Habeeb Mohamed.
Chairman, Rubber Board, presided- Repre-
senting the Rubber Board Dr. K. T. Jacob,
Director/ Rubber Production Commissioner
and Sri K. V. George, Dy. Director (Patho-
logy) attended the confercnce. Coffee and
Tea Boards were represented by Dr. M. S.
Sarma, Director, Coffee Research Institute,
Sri Ranga Shetty, Senior Liaison Officer,

K. P. Phalgunan and P. K. Narayanan of
the Rubber Board,

Programme for Eradication of Pests and Disease

Colfee Board and Dr. K. K. Mithra, Liaison

Officer, Tea Board. The Plant Pathologist,
Dr. C. S. Venkita Ram represented the
UPASL

Among other things, the two day meetiag
discussed the implementation of disease
control in plantations, uniform programmes
in relation to different plantation crops and
plant protection programme for each plan-
tation crop. The meeting decided to give
financial assistance to all types of growers
for eradicating pests and diseases. The con-
ference discussed the method of assistance
to be allowej to the small growers in parti-
cular and suitable recommendations were
made.

Conference to Discuss Programmes for Spraying

in Rubber

A conference of representatives of rubber
planters, pesticide manufacturers and
suppliers, spraying agencies and spraying
equipment manufacturers, co-operative
societies and concerned officials of the

Government and the Rubber Board
was held at the office of the Board on

the 28th October. 1966. About 50
members representing the various
interests attended the conference

which was convened to discuss matters
pertaining to the spraying of rubber
plantations.

Welcoming the representatives the
Chairman, Rubber Board, who
presided, stated that the objectives
of the conference were two fold viz.
to review the progress achieved during
the current year’s spraying season
and in the light of experiences, draw
up plans for spraying of rubber, next
year. He expressed concern over
pomplaints received regarding the

Plantations

particularly in the
He requested the
experiences and

poor results of spraying
case of Micron spraying.
members to give their
views in this regard,

Shri P. S. Habeeb MohameJ, Chairman,
speaking at the conference



‘A view of the conference

From the discussions that followed it
came out that by and large, the resuUs of
spraying during 1966 were satisfactory,
though some c”ses of poor results, parti-
cularly in Micron spraying, were encount-
ered. Delayed disease incidence consequent
on late rains and use of inadequate quanti-
ties of fungicide were mentioned to be the
main factors responsible for the poor results
obtained.

On the question ofavu liability of pesticides
and spraying equipments, the representatives
of manufacturers assured that there would

be nofdifliculty in*meeting theTfulHVequire-
ments of the spraying season in 1967. They
however expressed the fear that consequent
on devaluation the cost of various items
were likely to be higher compared to the
previous season, but they assured that they
would endeavour to keep the price level as
low as possible.

It was estimated that about 1.5to 1.6 lakh
acres of rubber were likely to be sprayed
with copper fungicides during April-May,
1967 employing the three different

The conference—another view



techniques of spraying in vogue viz, high
volume Bordeaux spraying, low volume
ground spraying and aerial spraying.

Agricultural Production

One of the important recommendations
of the State Level Agricultural Seminar held
at Trivandrum in October, 1965, was that

district level seminars in which all sections
of the agricultural community participated
should be organised. The Agricultural

Production Seminar organised by the district
officials of the Agriculture Department at
Ernakulam in July 1966 was the first of such
seminar's.

The Seminar which was held on July 7, 8,
and 9, 1966, at the Town Hall. Ernakulam,
was attended by the officers from various
deparments including Agriculture, Co-oper-
ation, Community Development, Plant

The conference concluded with a vote of
thanks by Dr. K. T. Jacob, Director of Re,
search.

Seminar at Ernakulam

Panchayat and leading
agriculturists. ~ About 300 delegates took
part in the seminar. An executive commi-
ttee with the District Agricultural Officer as
convener was in chargc of the proper con.
duct of the seminar.

Protection and

Inauguration

The Minister for Defence Production
Shri A.M. Thomas, formally inaugurated the
seminar on July 7, 1966. The Minister
stated that irrespective of the kind of
the crop, the agriculturists should adopta
package approach. He suggested that pro-
duction should be increased in all agricul-
tural spheres and that all concerned should

Shri A. M. Thomas, Minister for Defence Production, inaugurating the seminar,
On his right is Smt. Annie Thayyil, who presided



show keen interest in raising production.
The inaugural meeting was presided over by
Smt. Annie Thayyil. Sri P. M. Joseph
welcomed those present on the occasion and
Shri Joseph George proposed a vote of
thanks.

Papers and Discussions

After the inauguration papers were
presented and discussions followed. Dis-
cussions were held in three separate groups

at the seminar- Altogether 18 papers
were presented in the seminar. The dis-
cussion on rubber was included in the third

group. Shri P. A. Sreenivasan, Dy. Director
of Agriculture, was the chairman of the
group.

Representing the Rubber Board Shri P. K.
Narayanan, Information Officer, attended
the conference and presented a paper on
“ Expansion of Rubber Cultivation in
Keraia ” for discussion.

Most of the delegates actively participated
in the discussion that followed. One of the
important resolutions evolved after the dis-

73rd Upasi

The 73rd annual conference of the United
Planters’ Association of Southern India was
held at Coonoor in the last week of August,
1966. The Union Finance Minister Shri
Sachindra Chaudhury inaugurated the con-
ference at U AM on the 27th August.
Shri Chaudhury in his speech stated that the
ultimate aim of all activities of the Govern-
ment was social justice and he wanted the
planters all Over India to adopt a helpful
and realistic approach. The Finance Mini-
ster said that the plantation industry had
neither to lose nor suffer due to the recent
devaluation of the rupee. The policy of
increasing the country’s exports was itself
an unique incentive for the plantation
industry. The Minister expressed satis-
faction that the planters in South India were
adopting modern scientific methods to
enhance production.

cussion was to increase tlje replanting
subsidy from Rs. 1000 to 1500 per acre.
It was also recommended that all planters
who replant should be given subsidy, that
the seeds of cover crops should be distribut-
ed to small growers free of cost by the
Rubber Board and that the required quantity
of formic acid should be made available
to all growere.

Conclusion

After discussions for three days the seminar
concluded on 9th July. Shri Panampilly
Govinda Menon, Dy. Minister, Govern-
ment of India, attended the concluding
session. The Minister announced that every
effort would be made to redu(» the interest
on agricultural loan. He advi~d that there
should be an efficient organisation to
implement the various development schenies.

The meeting was presided over by Shri
Janardhanan Nair, Director of Agriculture,
Kerala. Theseminar was very helpful in
understanding the problems of Ernakulam
district as a whole and preparing an outline
of the development schemes there.

Conference

Regarding plantation crops the Finance
Minister wanted effective propaganda to be
organised to fetch foreign markets. He
pointed out the possibilities of increasing
the export of Indian tea and claimed that
devaluation would possibly help it. The
Finance Minister concluded his address
with a fervent appeal to the plantation
industry in general to enhance productivity
and production which according to him was
a national necessity.

Upasi Chairman’s Address

The Chairman of the UPASI Shri M. M.
Appaiya in his presidential address pleaded
for a thorough enquiry into the affairs of
the plantation industry by a high power
body, to study the economic aspects of the
industry. He described the present “high”



The inaugural session—a view of the audience

price level of rubber in the domestic market
as unhealthy. The rise according to him
was the direct result of the Government’s
policy to maximise exports. The only way
out he could suggest was to increase pro-
duction and he said any artificial price
control would lead only to malpractices.

Coffee Board Chairman's Speech

Shri A. S. E. lyer, Chairman, Coffee
Board, addressed the evening session of the
conference. He suggested the creation of a
special development fund and a price .sta-
bilisation fund for coffee growers and expres-
sed the hope that the Government would
consider the scheme favourably. The price
stabilisation fund could be raised by the
planters themselves and the development
fund should be supplejnented by the Govern-
ment to encourage coffee growers. The

Chairman expressed confidence in the success
of the Board’s coffee replanting sehemcs,
and other connected plans to enhance
production.

Rubber Board Chairman’s Speech
Shri P, S. Habeeb Mohamed, Chairman,
Rubber Board, in his address outlined the
developmental activities of the Board and
the various schemcs intended for the uplift
of the small growers. After his address
(published elsewhere in this Bulletin), the
Chairman answered questions from the
audience. He did not agree with a sugges-
tion to convert a part of the newplanting
Joan as grant and replied that no further
incentive was either necessary or practical
for ncwplanling. Replying to another
question the Chairman agreed to consider
the relaxation of the replanting subsidy



rules to cover all the uneconomic and un-
selected areas irrespective of the entries in
the registration records.

Scientific Conference

The UPASI Scientific conference was held
on the 30th August. Papers on the plant
protection schemes in Tea and Coffee
plantations were presented and discussed at
the conference.

Exhibition
The UPASI exhibition was opened at 9 AM

on 27ih August. The Rubber Board had
put up panels depicting the various schemes
of the Board and statistics regarding pro-
duction and acreage. Photographs were
also exhibited at the side panels. The
exhibition ended at 5 PM on the 20th
August.

New President

Shri M. R. M. Poonja, General Manager
of Kothari Estates, was elected as the new
Chairman of the UPASF.

Inauguration of the Palghat District Rubber Marketing Society

While inaugurating the Palghat District
Rubber Marketing Co-operative Sixiiety on
the 16th July, 1966. Shri P. S. Habeeb
Mohamed, Chairman. Rubber Board,
stated that rubber producers would get rea-
sonable prices if the marketing of their pro-
duction was done tlirough co-operatives. He
said that compared to the Travancore-
Cochin area there was much scope for
rubber cultivation in Malabar. He advised
the growers to make use of the facilities
provided by the Board to the fullest extent.
Shri K. V. Raveendran Nair. District Colle-
ctor. Palghat, presided. Shri P.K.Narayanan,
Information Olficer, Rubber Board, who
spoke on the occasion, stated that the
readiness on the part of the Board to imple-
ment the development schemes through co-
operatives would mean that the Board was
willing to decentralise powers to unofficial
agencies.

The President of the Society, Shri
Olappamanna, welcomed the guests and
reviewed the progress made by the Society
during the preceding 4 months. The Chair-
man inaugurated the Society by purchasing
some rubber sheets from Shri K. C. Unni
Nair.

The Chairman, Rubber Board, inaugurating the
Palghat District Rubber Marketing Society
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Shri George John Ancheril

Shri George John. Ancheril, has been
elected Vice-chairman of the Rubber Board
for a period of one year at the 54th meeting
of the Board held on the 10th October, 1966,

at Kottayam. He is a member of the
Board representing large growers in the
Kerala State. Shri George John is the

second son of the late Shri A. V. George
who was the Vice-chairman of the Board
smce its inception until his demise in 1959.

Shri George John Ancheril

All India Rubber

The Mundakayam Planters’ Association,
in association with the Rubber Board
organised an Al India Rubber
Planters * Conference at Mundakayam on
the 27th and 28th December, 1966. Papers
covering the different technical and admini-
strative problems confronting the rubber

plantation industry were presented by
competent persons in the conference. A
large assembly of delegates, including

members and officials of the Rubber Board,
representatives of various planters’ associ-
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Elected Vice-chairman

Shn George John joined his father’s
business in 1952 and he took keen interest
in plantation affairs. WuhlIn a short period
he became an expert planter. He has
substantial stake in Messers. A. V. George
and Co. Ltd. and is the managing director of
Messrs. A. V, George and Co. (India)
Private Ltd. Shri George John is also the
managing partner ot the Malayalam daily
newspaper ‘ Kerala Bhooshanam.’

Before be entered business, Shri George
John had an extensive tour of the continent,
the United Kingdom and the Scandinavian

countries. Recently he undertook a busi-
ness tour of Australia, Malaysia and
Singapore. He was a member of the
delegation sent by the Rubber Board lo

explore the possibilities of rubber cultivation
in the Andaman and Nicobar Islands.

Shri George John has been intimately
connected with the Rubber Board and the
plantation industry in South India. He was
first nominated to the Rubber Board in 1961
and was the Vice-chairman for a term. He
is a member of the UPASI, the APK and

the Mundakayam Planters’ Association.
He is also the Hony. Secretary and
Treasurer of the Mundakayam Medical
Trust.

Planters’ Conference

ations having interest in rubber, representa-
tives of private concerns dealing in plantation
supplies and top executives of the public
sector plantation companies in Kerala,
Madras and Mysore, participated in the
conference in addition to a number of
special invhees.

Shri Bhagwan Sahay, Governor of Kerala,
inaugurated the confercnce on the 27th
December 1966. Shri B.C. Sekhar, Director.
Rubber Research Institute of Malaya, at-
tended the conference and actively partici-
pated in the discussions.



HSTATE CALENDAR

For Rubber Qrow/ers

Januarq

In the northern regions wintering may commence. This is the time when
annual tapping rest is to be adopted and the panels protected with prowax
or rubber kolc-prowax mixture. Felling and clearing for newplantiogor
replanting is done at this time. This is also the time to start collection of
Purearia seeds.

Februarq

Wintering spreads effectively in most of the areas. The trees wintered
earlier will start to refoliate. This is the time when sulphur dusting against
powdery mildew has to be commenced. Many of the estates are allowed to
enjoy lapping rest. Marking for the next season tapping can be done.
Preparation of the land for planting is continued. Collection of covcr crop
seeds can also be continued.

March

TaDping rest can be discontinued and tapping commenced. Young areas are
opened for tapping. Sulphur dusting rounds against powdery millew ts to
be continued. Weeding is done in immature areas. Manurmg can be
started. In nurseries budding is done. Towards the end of the month
sDraying of fungicides against abnormal leaf-fall is started m largi estates
In areas v~hcre plaming has to be done, terracing, Imjng, pitting etc. should
be done. Stimulants may be applied on trees 20 or more years old.

April
Weeding and manuring are continued. Spraying against Iwf-fall also is
continued. Budding in nursery and field is earned on. Preparation of
land for planting is continued. The natural undergrowth is slashed. Dead
Woo<is are removed from the garden.



M ail

Spraying is continued. Treatment to prevent pink disease is done.
Budding can be continued if necessarv’. Slashing of undergrowth is carried
on. Sowing of cover crop seeds can be commenced.

June

New flushes of young plants have to be given spraying. Nurseries are to
be sprayed. The pits are filled and planting started. The tapping panels
are disinfected with fungicides and water proofing with prowax or wax rex
treseal done. If needed the beds for sowing seeds can be prepared. Cover
crop seeds are sown or cuttings planted.

iulif
New flushes in nursery and young plants are sprayed. Planting is

continued. If trees are tapped during this month panel protection should
be given. Seed collection is done if available,

August

New flushes in nursery and young plants, in regions where shoot rot is
prevalent, are sprayed. Treatment a”inst pink disease is done. Seed
collection is continued. Panel protection is given in areas where tapping
is done. Rubber seeds are sown.

September

This is the time for weeding and manuring. Sowing of seeds can be
continued. Repeated inspection and treatment of pink disease should be
done. Young rubber buddings planted out during June-July should be
given shade. Yield stimulants may be applied on trees 20 or more
years old.

October

Weeding and manuring may be continued. Dead woods should be
removed. Tapping panel should be given protective treatments.

November

Mulching should be done in nurseries and round young plants. Young
plants should be guarded against sun scorch. Stems of young plants 2-7
years old and of older plants should be lime-washed if exposed to sun.

December

Lime-washing and mulching is continued if found necessary ~ CalopoeoniOn
seeds are collected during this month.



TABLE |
Area Under Rubber as at the End of Each Year

Year Area in acres
1950-51 170,26
1951-52 171,191
1952-53 172,786
1953-54 173643
1954-55 176,647
1955-56 207,239
1956-57 24,351

261,998

1957-58

286,567

1958-59

1959-60 305452

321,002
1960-bl

8121
1961-62

361,142

1962-63 2377933
1963-64 '
1964-65 383813

- 7,014

1965-66 4010

TABLE 11

Flamed Acreage Under Differed. Planting MaterlaU a, a, .he End of 1965-1966
{Area m acres)

n . Replanted Total
Planting I*cwplanied area area
materials area Todise"
. 198.236 4="50%
Ordinary . 23,661 73,052
Budded 49,391 131.076
Clonal 10n.128 oo 407.014
'351,755 55.259 :

Total



TABLE

Classiflcalion of Holdings and Estates According to Size as at tlie End of 196S-1966
(Area in acres)

o g WN P

Groups

Small Holdings (SO acres & bclon)

5 acres and below

Above 5 acres and up to and including 10 acres

Above 10 acres

Total

Estates (above 50 acres)

Above 50 and up
, 100
, 5iM
,, 1000
, 1500
,, 2000

to & including 100 acres

500
1000
1500
2000

Total

Grand Total

TABLE |

Statcwise Distribution of Area at tlie End of 196S-1966

States

No. of
units

Kerala 74,445
Madras 1032
Mysore 25
Andamans
Tripura 1
Maharashtra 1

Total 75,504

(Area in acres)

Holdings

(50 acres & below)

No. o
Area units
244,614 581
6,648 41
392 u
3

20

40
251,714 636

No. of units Area
65,477 127,093
6,175 45,099
3,852 79,522
75,504 251,714
325 23,612
» 248 50,597
» 30 21,130
» 19 23,228
» 4 6,663
10 30,070
636 155,300
76,140 407,014
\
Estates Total
(Above 50 acres)
f No. of
Area units Area
138,096 75,026 382,710
12,676 1,073 19.324
3,945 36 4337
583 3 583
1 20
1 40
153,300 76,140 407,014



TABLE V

Statcwise Production of Natural Rubber

Slates 1960-61
Kerala 23,175
Madras 2,040
Mysore 452
Andamans 30
Total 25,697

1961-62 1962-63

24,954 29,057

2,060 2,695
402 447

30 40
27,446 32,239
TABLE VI

(In Metric Tonnes)

1963-64

33,792
3,176
468

51

37,487

1967-65 1965-66
41,391 46,953
3,724 3,195
481 382

20
45,616 50,530

Production, Import and Consumption of Natural and Synthetic Rubber
(In Metric Tonnes)

Production

Y far Ndtural Synthetic
1958-59 24,169
1959-60 24,173
1960-61 25,697
1961-62 27,446
1962-63 32,239

1963-64 37,487 8,075

1964-65 45,616 11,633

1965-66 50,530 14,741

Total

24,169
24,173
25,697
27,446
32,239
45,562
57,249
65,271

Import
NuMiral Synthetic
12,538 4,229
15,287 5,718
23,125 8,097
22,528 10,121
23,360 10,297
26,275 8,812
15,003 3,315
16,357 2,735
TABLE VI

16,767 7
21,005
31.222
32,649
33,657
35,087
18,318
19,092

Consumption
Natural Sytitbetic Tc.ta!

35,767
40,491
48,148
48,410
53,553
61,155
61,057
63,765

3,477
4,964
7,397
10,186
10,723
11,959
15,285
21,553

39,244
45,455
55.545
58,596
64,276
73,114
76,342
83,518

Kcclaimed Rubber .Acquired and Consumed by Manufacturers
(In Metric Tonnes)

Year

1958-59

1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66

Acquired

3,973
5,177
5,183
6,422
6,839
8.251
9,349
9,764

Consumed

4,102
4,969
5,453
6,046
6,850
7,982
9,369
9,774



TABLE VIII
Stock of Natural Rubber at the End of Each Month (In Metric Tonnes)

Month 1961-62 1962-63 1963-64 1964-65 1965-66
April 10,035 8,571 9,696 11,003 12,818 16,129 13,122
M ay 9,067 8,186 9,716 10,937 12,894 16,212 14,256
June 8,138 8,128 8.462 12,193 14,003 16,798 15,430
July 8,545 8,067 8,256 12,475 14,824 16,609 14,418
August 8,968 8,489 9,235 12,218 14,239 15,913 15,324
September 8,995 9,157 9,744 12,723 14,302 16,069 16,992
October 9,810 10,265 11,291 13,917 15,605 16,312 18,636
November 10,467 10,742 12.12i) 15,059 17,142 17,756 19,830
December 10,793 12,993 J3.359 16,334 18,314 19,110 20,486
January 10,496 13,036 12,990 15,940 18,381 17,950 20,525
February 9,533 11,185 11,511 13,879 16,437 15,772 17,707
March 9,201 9,875 11,439 13,485 16,092 14,094 16,573

Rubber Position during April 1966 to September 1966

(M. Tonnes)

April 66 to Sept. ’66 April 65 to Sept. 65
Production
Natural 24,715 24,293
Synthetic 8,481 8,897
Consumption
Natural 33,524 33,142
Synthetic 9,645 10,320
Import
Natural 4,525 13,744
Synthetic 2,041 1,933

Stock at the end
Natural 11,935 16,992
Synthetic 8,734
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The Better Choice

A rethinking on the utilisation of conveniiooa! type of materials
in rubber planting has become inevitable in view of the advances
made in the field of plant breeding. The intensity of interest shown
towards making use of the progenies derived from seeds, needs to be
diverted to going in for improved materials multipiied vegetatively,
such as buddings. The superiority of budded materials over clonal
seedlings has been established beyond doubt, so far as yield potential

is concerned.

Budded plants are capable of withstanding tapping systems of
higlier intensities (alternate daily), with the exception of a few
clones, while in clonal seedlings only <once in three days system ’ is
recommended to be followed. The number of 'yielding days m

the latter case is thus less.

One school of thought against the use of buddings is said to be
that budded plants have to be nurtured ™th greater care and
attention. This mention of extreme care, in the case of buddings, is
a little exaggerated for the reason that a budded plant needs careful
treatment only during the initial period of its establishment ~What-
ever care exercised during this preliminary period w.11 be felt more
than justified when or.ce such trees start bearing.

In hilly areas with steep slopes and tracts exposed to severe
windbreaks budplants may not exhibit power of resistance as much

as seedlings. For planting in such areas seedhnjs are the best

suitable.



Mention has to be made, in this connection, of the undue
popularity attained by the PBIG clonal varieties (GGI GG2) in
our country in recent years. Compared to Tjir 1 clonal seedlings,
PBIG seedlings may fare a little better in production. This
advantage is obviously due to the hybrid vigour inherent in
polyclonal varieties. Hybrid seeds of this type will become available
for distribution on commercial scale in India, with the commission-
ing of the polyclonal seed garden in Kanyakumari Dist. Import
of seeds which results in considerable drainage of foreign exchange,
will also be stopped as soon as polyclonal seeds are produced in
India.

Of late, symptoms of realisation of the merits of budded
material have been observed among the planters. This is a clear
indication of the fact that the planters pay heed to what the Board
advises.

The Director of the Indian Rubber Research Institute who
visited M alaya last year has recommended in unequivocal terms that
the planting policy has to be redesigned with a pronounced bias
towards budded materials. A conference of rubber planters
convened at Mundakayam in December, 1966. while discussing a
paper on ‘Planting materials and Planting’ unanimously appealed
for popularisation of budded strains.

The yield records maintained in Malaya also strongly support
this change over. While budded trees of RRIM 600, 6J5 and
PB 5/51 yield 1500 lo 2400 Ibs of rubber, the maximum yield
registered by clonal seedlings like PBIG. GG!, GG2 is only 1350 Ibs.
At a time when adrive for improving the productivity in Indian
plantations is being launched it is absolutely necessary to develop a
“ vegetative propagation oriented” outlook in the selection of
materials for planting as this is the most vital basic factor deciding
production potential.



Price Level

and the Present Trends*

P. S. Habeeb Mohamed

The situation arising out of the steady fall
in the price of natural rubber cr.ates a
serious situation for the rubber growers.
It appears thit for the last few months, the
bigger coosumers of natural rubber have
practically kept off the market anJ there is
considerable accaniulation of stock with
tlie estates and the dealers. The question of
reviving the market and maintaining a
reasonable level of pri:c for the natural rub-
ber govkrers was discussed by the Chairman
of the Board with the Dy. Minisier of Co-
mmerce on 13—2—1967 and it was indi-
cated that detailed proposals should b*
sent up by the Board. A copy of the Board’s
letter to Government has been circulated
for information of the members of the
Board from which it will be s-\-n th:U there
has been considerable accumulation of stock
with the manufacturers on account of im-
ported rubber and indigenou.”* production of
rubber purchased earlier.

Stock position and the market

It may be rememb:red that the Board
has been consistent in its policy of recom-
mending the quantity of imports to make
up the requirements of the manufacturers.
Even though th; rubber growers are not
happy about the Board’s policy from 1956

« Speech delivered by Sbri P 8

onwards to recommend the gap to be met
by imports, on the basis of actual consum-
ption plus four months' stock requirements,
so far the Board has been recommending
the gap on the basis of the additional four
months” stock. However in the proposals
of the Board sent to Government from time
to time it had been indicated that the iiB-
port should be ina phased manner so that
large quantities of import do not arrive
particularly during the peak production
period of natural rubber in the country.
It has also been recommended that steps
should be taken so that the large accumu-
lation of stock with the manufacturers by
imports and otherwise does not exercise a
depressing effect on the market. It is
noticed that the import of natural rubber
for the period from September, 1965 to
January, 1967 was 16,879 tonnes. This is
higher "than the total imports for the year
1965—'66 and also 1964-'65 and higher
than imports for any corresponding period
in any previous year. The stock p:>siilon
with the manufacturers, dealers and estates
at the end of Dccemt?r, 1965 was 22,368
tonnes. It is also noticed that the level of
purchase by the bigger consumers parti,
cularly tlie Tyre Companies has come down.
U is seen that for the period from September,

Habeeb Moh.irned, Chairman, Rubber Botrd. at ih« 56th

meeting of the Board hcl) at Kottayam op. tSe 3rd March 1967,



1966 to January, 1967 the total purchase
of namra! rubber by five big Tyre Compa-
nies was only to the extent of 5,707 tonnes,
as against H.091 tonnes in 1965—'66, 9,933

tonnes in 1964—’65, 6,681 tonnes in 1963—
’64 and 6,231 tonnes in 1962—’63. The

details of the monthwise purchase by these
big Tyre Companies are indicated below :

Indigenous purchase of big Tyre Companies

fM. Tonnes)
Months 1962—’63 1963— '64 1964—65 1965— 66 1966— 67
| 2 3 4 5 6
September 1966 771 969 1,068 2,641 1,46)
October 1966 1J56 907 1.766 2,363 656
November 1966 1,427 1,765 1,825 2,923 1.022
December 1966 1,245 1,486 2,879 3,623 1,558
January 1967 1,632 1,554 2,395 2,541 1,010
Total; 6,231 6,681 9.933 14,091 5,707
Percentage to total )
produciion during  38% M% 42"a 54% 20%
the period
It is noteworthy that in spite of increase  Price falls, then this price may be miscoQ-
in consumption of natural rubber and strued as the normal market price and the

increase in indigenous availability of both
natural and synthetic rubbers, the level of
purchase by the bigger Tyre Companies is
going down and unless eiforts are made
to ensure that a considerable portion of the
rubber produced in this country goes to
the bigger manufacturers the depression in
the market will continue.

The proposals which the Board had sent
to the Government to maintain a steady
level of price and the papers circulated for
consideration of the Import & Export Co-
mmittee could be usefully studied and
recommendations made to the Government.

Members are aware that the enquiry of
the Tariff Commission into the cost of
production of natural rubber is still conti-
nuing and it may take some more time for
the Government to fix the price of natural
rubber.  There is widespread apprehension
among the planters that if the present
depression in the market continues and the

price of natural rubber fixed at this level
for some more years, particularly at a time
when the cost of planting and maintenance
isi»oingup steadily.

A welcome gesture

One noteworthy event during the period is
the extending of statutory control over the
price and distribution of synthetic rubber
produced in this country. It has been
reported that the Central Government has
brought rayon cord, synthetic rubber, and
carbon black within the purview of the Es-
sential Commodities Act This is intended
to enable the Government to control the
price and distribution of these commodities
which constitute important raw materials
for the Tyre industry. We have requested
the Government to send us a copy of the
notification issued under the Essential
Commodities Act as applicable to synthetic
rubber and we will be able to study the
implications, particularly whether this is a
temporary or permanent arrangement. In



any case this is a wclcomo measure in the
sense that so far when thkj prici of natural
rubber was under statutory control, there
was no such statutory control on the pro-
duciion, distribution or the price of synthe-
tic rubber though informal consultation with
the Government used to take place and the
price fixed by the manufacturers of synthe-
tic rubber was with the knowledge of the

Government. Since the same Ministry, i. e.,
the Commerce Ministry controls both
natural rubber industry and also looks

after the operation of the Essential Commo-
dities Act through the Civil Supplies
Conmissioner (Ministry of Commerce) it is
presumed that some uniformity will bo
maintained in future so far as the price level

of natural and synthetic rubber produced
in this country is conc”Tned. The depre-
ssion in the price of natural rubber wilt

also affect the oflfiake of synthetic rubber
produced in this country the price of which
had been revised consequent on devaLiatijn.
It is understood that the synth?lic rubber
manufacturers have also represented to
Government about the inpactoFihe present
situation on the offtake of synthetic rubber.

Two Factors

There are two questions for consideration,
assuming that the natural and synthetic
rubber produced in this country is consu ued
inside the country itself. The m.iin con-ii-
deration is that considerable foreign -'t-
change can be saved, ifwe can step up our
production of both natural and synthetic
rubber. Imports have to be arranged in
such a fashion that they do not arrive in the
peak production period of either natural or
synthetic rubber and the excess stock built
up by the manufacturers from ail sources
do not affect the market in any considerable
way. At the same time restriction on im-
ports may have the effect of suddenly
boosting up the percentage of consumption
of synthetic rubber which might bring in its
wake expansion of synthetic rubber pro-
duction and cutting down the price ot
synthelic rubber with its elfect again on

Therefore moderni-
industry is to be

natural rubber prices.
sation of the plantation

carried out as early as possible. From this
point of view the natural rubber industry
may get a little time if the level of con-

sumption of natural rubber is kept up as
high as possible by adequate imports, beca-
use there is a limit to the natural rubber
that we can produce within this country.
There is also the question of expanding trade
with neighbouring counU'ies like Ceylon,
Malaysia, which means that we might
have to continue to import natural rubber
for some more lime. Since the problem of
indigen.ius production of both natural
rubber and synthetic rubberis peculiar to
India, and Brazil the Board raay seriously
consider what exactly should be our future
policy with regard to import, particularly
when the Tyre anJ Tube Industries have
been declared as priority industries and
will be entitled to the benefit of the libera-
lised import policy. At the same time it is
for consideration whether our difficulties
of foreign exchange will ease in the near
future. It might even mean that the prior-
ity industries may find it difficult to obtain
their entire requirements of foreign ex-
change for imports.

Future expansion

Our production of natural rubber for
tlie year 1966-67 is expected to be54,700
tonnes. Definitely the pace in the increase
in production has been good, but the cir-
cumstances lo-day are not congenial to
the expansion of the area and increase in
production. Investment in the industry has
to be made sufficiently attractive to the
planters and it should be the effort of the
Board to revive the conditions which have
been conclucivc to considerable expansion
in area and increase in production during
the last so many years. So far as the expan-
sion of the area is concerned, we have not
yet known about the decision of the
Government of Kerala about making lands
available in the Malabar r.-gion where
private forests are available. It is hoped



that a liberal policy in this respect would
be followed by the Government of Kerala.
We had recently some discussion with the
Managing Director of the Agricultural Re-
finance Corporation about making facilities
available for expansion of rubber area. But
our past experience in availing of finance
from the Refinance Corporation has not
been very encouraging. This matter was
discussed at a Common Meeting of the
Commodity Boards’ Chairmen at Bangalore
ic January. This meeting was also attended
by the Special Secretary of the Commerce
Ministry. It has been accepted in principle
that the Rubber Board should prepare a
scheme for loan finance to rubber planters
in the large holding sector on the sams
lines as the Tea Board’s finance scheme
and the schemes available for expansion
of the area under coffee. The discussions
with the Special Secretary showed that the
Government of India would be willing to
consider favourably such a proposal from
the Rubber Board. We have already sent
up the proposals fora loan scheme to be
oj~rated by the Board on the basis of the
decision taken at the Meeting of the Board
in October, 1966. This matter will have
to be pursued.

Set-back in Replanting

It is disheanening to note that,we have
suffered set-back in the replanting pro-
gramme for 1967. Last year against the
target of 10,000 acres, we received applica-
tions for 16,000 acres. Forthe current year
against the target of 10,f”~ acres® wc have
received applications only for about 3,500
acres. We have to intensify our publicity
campaign and arrange to contact planters
individually and make them replant the
maximum area in 1967. High level of price
is bad for replanting because people will be
unwilling to cut down trees in uneconomic
areas. A low level of price is equally bad
becausc planters may reasonably have the
apprehension that the low prices to-day may
worsen b or 7 >ears after. This problem is

being looked into in detail and necessary
corrective measures will be applied.

Proposals for the expansion of Research
and Extension Services of the Board are
being placed for approval. This is in
accordance with the decision of the Board
at its last Meeting on the basis of
Dr. Jacob’s report on his visit to Malaysia
and also instructions received from the
Ministry that a programme of expansion of
area, incrrase in yield and research should
be prepared for scrutiny by the Sivaraman
Committee on Cash Crops.

The Pool Fund is getting depleted and we
might have only Rs. 20 lakhs as opening
balance for 1967-'68. The Government
has not taken any decision about making
any bulk provision in the budget for transfer
from the General Fund to the Pool Fund
for carrying on the existing schemes of the
Board. However, since the Government
has given Rs. 70 lakhs for replanting in
1967-68, perhaps we may scrapc through
1967-'68 with the available balance in the
Pool Fund. The collection from Excise
Duty has been quite steady and we have
collected by now from 1st April, 1966
ks. 1,70,00,000/- In fact by steady increase
in the collection of excise duty and by
liquidating the Pool Fund we have built up
a credit balance of nearly Rs. 3 crores with
which we could make out a case for
financing the large plantations and the small
holdings.

Research Activities

Some advances, have been made on the
research side. Investigations on the latex
flow pattern in relation to the brown bast
affected trees have indicated that after the
first phase of the flow, the fall in the flow-
rate was not gradual in brown bast affected
trees. The flow rate, aft»;r a first rapid fall,
remained constant for u considerable time.
The phenomenon appeared to be associated
with the initial stages of brown bast, i.c.
the “late dripping stage.” This condition is
suggestive of some sort of failure in ihtf



efBciency of flow blocking mechanism.
Cyto-anatomical investigations on the death
of tapping and extent of exploitation of the
trees have shown that about 54% of the
latex vessels remain uncut as per the present
tapping practices  Studies have also proved
that there is a positive significant correlation
between yield and girth and girth and bark
thickness in the same clone. There were
indications to show that *bark splitting’

recently reported from budwood nurseries,
may not be a pathologi«il problem.
Oeaming studies of skim latex have
indicated that for creaming skim latex, the
optimum concentration of Latcol HV both
in powder form and swelted-up form, was
the same viz. 0.2%. Studies on micro-
biological aspects in relation to rubber soils
and latex have been initiated by the Rubber
Research Institute.



Planting Materials and Planting*

Dr. K. T. Jacob

A. Introduction

planting in our country on a
commercial scale is reported to have com-
menced m 1902, in an area of 500 acres.
I>ma! then, there has been a steady expan-
sion in the area and during the last decade

. the rate of increase has been very much

Rubber

(1965/66) touched
407,014 acre mark and show signs of a
much more rapid expansion in the near
luture. This rapid expansion has naturally
resulted in the planting of rubber under a
variety of soil and climatic conditions, some
ot them even marginal for a successful culti-
valion of rubber.

) ALTM M g

A>able clima.e (20 to 30»C) with a?alrl’y
tobuted annual rainfall of not less than
sum nim and fairly deep and well drained
SOl . But Italso grows under much wider
soil and climatic conditions and it has even
survived the adverse effects of drought ex-
tending from 4 to 5 months. Again, it can
successfully grown upto an altitude of
1-00 It. under Indian condition althoueh it
has established itself at much higher eleva-
tions where moderating influences are pre-
valent. Butopumum results are obtained
at lower elevations. Again, it is not nor-

S T T .
I f Commissioner ai ihc first

Allindia Rubber Planters- Conference lisW at
Mundakayam on 27th and 28th Deccmbei 1966.

mally grown in low lying areas where the
water table is high, but several instances
have recently been noticed where even these
barriers have been overcome.

, Since a number of types to suit the parti-
cular climatic and soil conditions are
available in rubber, as in other agricultural’
crops It 1s essential that the best types
suited for the specific soil and climatic con-
ditions should be grown, for getting optimum
resists. This is particularly important in
rubber, with a felling cycle of over 30 years
and a long gestation period from 5 to 7
ysaTs, where any initial mistake in the
selection of the proper planting material for
the specific area, will lead to far reaching
adverse consequences. Therefore, in the
present paper, it is proposed to examine the
types of planting materials required under
the varying conditions in the Indian Union.

B. Classification and Characteris-
tics of Rubber Growing Regions

On the basis of the agro-climatic con-
ditions, the rubber growing areas in the
Indian Union can be broadly classifled as
follows:

1. Kanyakuraari region— Characte-
rised by very moderate and evenly distri-
bmed rainfall of about 1900 mm per year,
which docs not e>tceed 350 mm in any
month. Both the South-west and Njrtli-
east monsoons are equally important in this



region. Temperature variations are noi
marked. Soils are found to be generally
deep and comparatively more fertile, with
good moisture holding capacity. However,
strong winds are prevalent on the exposed
situations.

2. Kotiayam, Eroakulam and Trichur
(part) region: Under this region, Koitayam,
Mundakayam, Kanjirappally, Meenachil,
Thodupuzha and Mukundapuram Taluks
are included. This is located at the centre
of the rubber growing tracts, with an annu4l
rainfall of 3000 to 4500 mm. The South-
west monsoon is very active, beginning in
May, with peak period during June/July
and may even extend to about 4 months.
North-east monsoon is comparatively weak
and ends normally by about November.
Pre-monsooD showers are usually received
during March and the diurnal variations in
temperature are not much.  Soils are mostly
lateritic, highly acidic and comparatively
poor in plant nutrient status The condi-
tions prevailing in this region are highly
conducive to phytophthora incidence.

3. Quiiou and  Trivandrum  region:
Comprising of the Punalur, Pathanamthitta,
PaJhanapuram, Trivandrum and Neduman-
gad Taluks. Annual rainfall ranges from
2000 to 3300 mm. South-west monsoon is
stronger than North-east, ahhough compa-
ratively weaker than in the previous area;
the former commencing in April and con-
tinuing upto July/August, with June and

as the wettest months.  However.
January and February are normally dry
months. lhe temperature fluctuations are
of minor nature and soil conditions are
better suited than in the heavy rainfall areas.
Laterisation is not as much as the previous
place.

4 Ko/liikude and Canoanore
'Nith  heavy rainfall varying from 3200 to
3400 mm annually. The Soutli-west mon-
soon is the predominant one, contributing
nearly 80 to 90 per cent of the total nin.

resiou: (/) High elemtion

IUUO mm fall in each month, and therefore
conditions are conducivo to Phviuphthora
mcidencc.  Drought period is iongsst in
this area, with about 4 to 5 months. Soils
are mostly lateritic, highly acidic and poor
m plant nutrient status.

5. Palghat and Trichur (pan) region:
Characterised by uneven distribution of
rainfall which is also the lowest when
compared to other regi.ins, and having
pronounced wet and dry seasons. Drought
period is the longest, extending 4 to 5
months. Summer temperature is eorapira-
tively high. Most of the areas are swept
by strong dry winds. The soils are slijhtly
acidic and comparatively well supplied with
plant nutrients.

6. Mysore rcgioa: Located ip the
northernmost part of the rubber tract of
South India, characterised by comparatively
extreme winter and summer seasons.
Annual rainfall varies from 2100 to 2600
mm approximately. Sauth-w.;st monsoon
contributes the major part of the rainfall
with July as the wettest month, having
nearly 00O mm fall. North-cast monsoon
is very weak and ends in November. Drought
period is also very pronounced. Conditions
favourable to Phyiophihora and Oidium !eaf
fati diseases are prevalent.

7. Vndaman and \ichobar region; Cli-
matic conditions in this region are mofi
or less similar to those of Vlalaysia, with a
moderate and evenly distributed rainfall,
having no pronounced wet and dry se.is")ns
Both the monsoons are equally important
and with little temperature fluctuations, but
with much wider soil variations.

spacific  problems:
found in most of
the planting districts in South India, espe-
cially in the Mundakayam, Moovattupuzhi,
Kozhikode and Mysore regions, where
distinct seasonal variations prevail, with fall

8. Regions  with



in temperature and prevalence of overha»ig«
ing mist during winter months. Conditions
here are therefore favourable to incidcnce
of powdery mildew.

(;7) Wind exposed depending upon
the locations of mountain ranges, areas
which are exposed to strong winds are found
scnttered all over the rubber nrowing regions
in the country.

(Hi) Low lying areas where water table is
comparatively high—In areas where land
is formed of hills, ridges and valleys,
patches of low lying valley areas having
high water table may be encountered.
Such low lying patches are found in all
regions, especially in Andamam and Nicobar
regions. In addition, low lying areas on
river banks and raised paddy fields are met
with.

C. Planting Cycle

Being a sturdy tree crop, rubber cm
continue to be in the field for ind.'finite
periods, even though the yield may con-
siderably go down with advancing age, with
the decline setting in after the peak periods
of production. The tendency for maintain-
ing old and obsolete plantations which have
outlived their economic utility, is still
prevalent amonc the planting public, espe-
cially the Small Holders. Therefore, it is
imperative that a definite planting cycle
should be accepted at the time of planting
itself, whijh from experience and data
available elsewhere, is considered to be
about 30 years including immaturity period,
so that tapping is done only on the virgin

bark and first renewal, Usually, tapping
on the second renewal bark may not be
ecoDomic.
D. Planting

Selection of land and oiher preliminary
operations like clearing, lining, pitting,
refilling etc. have not undergone much
change. In clearing a jungle area for rubber

plantation, after removing all trees of

economic value, the undergrowth Is slashed
and burnt. Excessive clearing and burning
will result in soil erosiv>n and destruct'on of

huraus. Lining is carried out according
to the terrain of the land. In flat areas,
square or rectangular planting is adopted

while on a slopy land, contour planting Is
most advantageous. Planting pits are
necessary, for the successful establishmcm
and satisfnctory growth of young plants.
In caked up hard soils, large pits of 3x3
X 3 ft, may become necessary, but in loose
soils the pit size could be reduced to

x 2-~fl. or wide shallow pits with central
“alavango * hole can be tried. Mechanisa-
tion for pitting is feasible, especially in
polythene bag planting, using a Post Hole-
Borer machine, to effect economy. Filling
of pits should be done with top soil as far
as possible. Planiing may be carried our
during favourable season, after settling of
the soil in the pit. The plants should firmly
be planted in the pits without air space.?
between the tap root and the soil.

E. Planting Season

The optimum climatic condition is the
main factor in fixing the planting season.
In our country, best results are obtamed

when rubber ii plan'ed along wiih the onsei
e>f South-west monsoon, usually in June.
Success of late planting in August,Septem-
ber, depends on the occurrence of North-east

monsoon. Planting of already established
materials in polyth.-ne bags, at periods
other than the conventional season, or ai
least for early or lat; planiing can be
explored.

F. Planting Density

Fixation of planting density depends on
the type of pla‘iting materials to be used—
seedlings or buddings. In a tree crop liks
rubber, there is an optimum stand a unit
area can support to produce the maximu'
economic yield. Plant! \g at a higher initial
population for subsequent selective thinning
is a sound scientific proposition. In doing



50, the higher initial cost will have to be
taken into consideration, especiilly in view
of the urgent need to reduce the cost of

production of natural rubber, to enable it
to compete successfully with synthetic
rubber, on pii« factor. Butin the case of

planting materials like clonal seedlings with
its inherent wider variability, higher initial
stand is necessary, to permit thinning out of
weaklings. But in actual practice, after
planting a higher initial density, planters
especially the Small Holders, are reluctant
to carry out selective thinning even though
it has been established ihit maximum yields
could be obtlined from an optimum stand.
Another factor is thiit a mijor part of ths
area under rubber in our country is heavily
interplanted with oth”r trees of eCs>nomic
importance. The practice of planting a
higher density in such intercropped areas
aggravates the illeffects still further. It is
known that closely planted rubber exhibits
a tendency to grow taller, without propor-
tionate girth. Similarly, the thickness of
the bark and standard of birk regeneratioi
are likely to be adversely affected in close
plantings. Moreover, in oar country, uader
heavy rainfall conditions, the tapping panels
will remain wet for long periods, altera
rain, in closely planted ar”is. thereby reduc-
ing the number of tapping d.ivs in an year.
However, the initial pjr acre yield -my b;
higher in a closely plan’ed area for some-
time, which will not be miintalned for bng.
A consideration of all the factors mentioned
inrespect of close planting therefore sugg™ts
the importance of ensuring an optimun
initial planting density. O.i the basts of
data available and from experience giin”J
elsewhere, an initial pianting of 200 plants
per acre in the case of clonil seedlings ani
180 buddings per acre are considered to be
optimum.

G. Planting of Supplies

Vacancy supplying even in a
stand, is not uncommon among Small-
growers.  But in teclinically advanced coun-

tries like Malaysia, vacancy supplyiag after

the first or second year of planting is not
practised. Even in such cases, vacancies
in patches are generally sunplied and indi-
vidual vacancy filling is not considered
desirable. For vacancy supplying, polythene
bag pbnts are the most ideal.

H. Planting Materials

Planting materials used in rubber cultiva-
tion can be broadly divided into high yield-
ing clonal seeds and vegetatively propagated
clones.

1. Clonal seeds : Clonal seed is obtained
either from monoclonal or polyclonal area.
Among the monoclonal seeds, Tjirlisthe
only suitable material for plaaJng. This,
with a moderate yield has gained wide
popularity in our country and is the most
favoured planting materia! even now, espe-
cially an>jng the Smal!-gro-»ers But In
technically advanced countries, monoclonal
seeds are not favoured, instead, polvclonaS
hybrid seeds of proved parents are used to
exploit its inherent hybrid vigour, modera-
telv high yielding character and compara-
tively low cos:.  For the production of such
seeds, pol.clonal seed gardens were establi-
shed and reputed polyclonal hybrid seeds
like the GG series are being produced in
Malaysia. In India also, pol>clonai seed
gardens have b,*en established and are expe-
cted to produce seeds by 1970/71.

For reasons stated earlier, a higher initial
stand of about 200 plants per acrc is neces-
sary in the case of all seedling materials,
which increases the initial cost, to facilitate
progressive  thinning of the weaklings.
Again Clonal seedlings give only moderate
yield, and at the same time, are highly
suiceptible to brown bast un ier alternate
daily system of tapping. Hence for a higher
production, it is essential that preference is
to be given to high yielding budgrafts. ft
maybe noted that in Malaysia recording
tite highest annual per acre yield, about
80% of the total planted area, is under bud-
grafts and probably the reverse may be the
case in our country.



2. Clones: A clone is a group of plants
developed vegetatively from a single mother
tree. Tlie yield of seedling trees, derived
from the original Wickham collection from
Brazil in 1876 was coraparalively poor.
Seleclion of mother trees was made from
this seediing progeny, basing on high yield
and other desirable secondary characlers.
The selected plants were multiplied vegeta*
lively by budgrafting and thus the primary
clones were evolved—eg, PB 86, Tjir | etc.,
Crossing among the proved primary clones,
known to produce high yielding progeny
and by selection and multiplication of pro-
mising hybrids from this group, produced
secondary clones like RRIM series and PB
fractional clones. There is a high degree of
genetic uniformity among individuals of a
clone. Hence an optimum stand could be
initially planted, avoiding the necessity of
planting a Jiigher stand per acre and later
thinning out, as in the case of seedlings.
Moreover, most of the buddings could be
tapped on an alternate daily system—S/2
D/2 100% intensity, excepting a few clones
like G LI, which are highly susceptible to
brown bast.

The phenomenal increase in the per acre
yield of rubber achieved in the Far East is
mainly due to the evolution of high yielding
clones. Some of the clones RRIM 630, 623
and 628 have produced over 3000 Ib per
acre and many others have crossed the
2000 Ib mark. In addition, clones are also
available to suit specific agro-climatic
requirements and resistant or tolerant to
prevailing diseases. A high yielding clone
RRIM 605, which has produced over 20JD
Ib per acrc in Malaya is reported to bi
suitable for planting in drier regions, The
following general recommendations are
made in the choice of planting materials for
the different regions in our country.

n In the Kanyakumari region, with a
moderate climate approximating to the ideal
conditions for the growth of rubber, any of
the modern high yielding planting materials,
excepting clones highly susceptible to the

incidence of Oidium—the problem disease
in the locality—could be cultivated. Budd-
ings are to be preferred to clonal seedlings
in this area.

(2) For the Kottayam, Ernakulara,
Trichur Region, with very heavy rainfall and

the consequent widespread of abnormal
leaf fall disease, clones like PB 86, Tjirl
which are highly susceptible, should be
avoided. Modern high yielding RRIM
series and PB fractional material may be
tried.

(3) Punalur region—though with slightly
lower rainfall than Mundakayam area—
also has virulent Phytophthora attack, espe-
cially in Punalur, Pathaoamthitta and
Pathanapuram, and hence clones like PB 86,
Tjir 1 etc which are highly susceptible to
this disease, may be avoided. But clones
showing slight tolerance to this disease like
Gl l1and GT 1land other high yielding clones
could be tried.

(4) Kozhikode—Cannanore region, with
heavy seasonal rainfall, provides congenial
climatic conditions for heavy abnormal leaf
fall incidence. Also due to the prolonged
and pronounced drought period and com-
paratively poor soil conditions, the average
growth of plants may be poor. Therefore
clones highly susceptible to abnormal leaf
fall disease like Tjir 1 and PB 86 and slow
growers like GL | and PB 86 may not be
preferred. Moreover, Tjir 1 may also show
considerable depression in yield during hot
dry period. Therefore, other vigorously
growing budgrafts and clonal seedlings are
to be preferred. RRIM 605 which is
reported to be slightly drought resistant,
may prove to be a good planting material
for this region.

(5) In Palghat region, with low rainfall,
pronounced drought period, highly wind
swept conditions and with comparatively
good soils, clones which are susceptible to
wind damage like Tjir 1, LC8 1320, RRINt



600 and those highly sensitive to dry condi-
tions like GL letc may not prove to be
very satisfactory. Clones which are resis-
tant to wind damage and not much affected
by dry conditions like RRIM 605 and
clonal seedlings may be cultivated in this
region.

(6) For Mysore region, with pronounced
drought period and at the same time having
seasonal variations conducive to Phytoph-
ibora and Oidium diseases, clones sensitive
to dry conditions and highly susceptible to
the above diseases may not be grown.
Clonal seedlings and other clones which are
not sensitive to dry conditions will be more
suitable in this area.

(7) In the Andaman Nicobar region, the
climatic conditions arc almost similar to
that of Malaysia, especially in Nicobar
islands and hence all the modern high yield-
ing budgrafts and clonal seedlings are
suitable for this region. But due to the
peculiar land formation in this region, pro-
blem pockets like highly wind swept areas
and low lying places with high water table
constitute a considerable portion in this
region. In such areas, suitable planting
materials are recommended separately.

(8) Regions of specific problems—(i) High
elevation, where the important problems are
fall in temperature, seasonal variations of
climate and prevalence of overhanging
mists during winter months. Such condi-
tions are very congenial for OidiutHs inciden*
acsand therefore the ravages of this disease
may invariably become a limiting factor.
Therefore, clones resistant to this are to be
grown in this region. In this cannection it
may be mentioned that PB 86 is reported to
grow better than other clones and clonal
seedlings in Wynad area.

(ii)  Wind exposed areas. Here doncs
highly susceptible to wind damage liKe
Tjir 1, LCB 1320, RRIM 600 etc should not

be planted. Clonal seedlings and other
high yielding wind resistant budgrafts suita-

ble to the prevailing agro-climatic conditions
may be chosen.

(iii)  Low lying areas with high water
table. It has been found that Gl is a
suitable planting material for such areas.

I. Conventional Planting
Materials

Seed at stake planting is an accepted
method in rubber cultivation, but climatic
conditions prevailing in our country make
this undependable. Plandng of s.:edlings,
and stumps previously raised in the nurse-
ries, is most common in our areas. Field
budding is sometimes practised.

J. Polythene Bag Planting

Though the method of raising seedlings
and budded stumps in the nursery and
trans'planting them in the field isa generally
accepted method, raising plants in polythene
bags and planting them in the field as such,
without disturbing the shoot and root
systems, is becoming popular. In the case
of seedlings, polythene bags of 12' diameter,
24" height and 250 to 300 gauge thickness,
filled with made up soil, is found to be
satisfactory. The plants are retained for 8
to 10 months in the bags and transplanted
during favourable season. This method has
an added advantage that undisturbed plants
are being put into the field, and thereby
reduce the percentage of casualties.

K. Greenbudding

In green budding, the buds stripped from
green terminal shoots of the desired clone
are budded on seedlings in the nursery or on
seedlings raised in polythene bags. But
a better method is to budgraft the plants in
the nursery, cut them back and transplant
the stumps in polythene bags after sufficieot
root pruning. This will overcome the dis-
advantage of the root system becoining long
and elongated, as in the case of seedlings
raised straight in polythene bags. Such






green budded stumps planted in polythene
bags could be planted in the field during
favourable season. When polythene bag
plants are used, the pit size may be reduced.

L Maintenance

Maintenance of a plantation, especially
during its immaturity period, has great in-
fluence on its future yield and performance.
The guiding principles in maintenance should
be to effect economy and at the same time
adopt the necessary techniques to reduce the
immaturity period. It has been conclusi-
vely proved that establishment of a legumi-

nous ground cover reduces the immaturity
period of rubber. This will also reduce the
cost of weeding, effectively check soil erosion
and retain soli moisture. In addition, by
raising a leguminous ground cover from the
very beginning, substantial saving on manur-
ing cost could be achieved. Judicious
fertiliser application according to require-
ments of the plants, based on the soil ferti-
lity level and tissue analysis, will produce
optimum growth and yield. Other items of
maintenance like timely weeding, corrective
pruning and proper disease control opera-
tions are also neccssary for successful rubber
cultivation.

MAXIMUM YIELD PER ACRE

Parrys supply a full range of fertiliser
mixtures and pesticides suitable
for rubber crop. Parryj have a
complete advisory service to help

the planter produce more.

Dlitrlbiitors throughout Kero/o
E.I.D.-PARRY LIMITED
in Ebtid)

Th» Lubility of Mtmbtri n Limited.
Fertllljer Dep»rtment. Dire House, M»>dfU-i



Observations on the Floral Biology of and
Fruit Set in Hevea brasiliensis Mull-Arg *

P. J. George,

Introduction

Although much work had been done in
the improvement of the Para Rubber Tree
(Hevea brasiliensis  Mull-Arg)  through
breeding and selection, our knowledge of
the floral biology of the plant is very
limited. A precise knowledge of the
morphology of the flower, sex distribution,
rate and time of anthesis and anther
dehiscence and extent of fruit set in the
various clones of Afeveawould be a very
useful prerequisite for programmes of work
relating to breeding and establishment of
seed gardens. The present studies were
initiated with these in view.

Earlier workers have however mentioned
about the morphology of the flowers in
Hevea. Mention may, in tliis connection,
be made to Edgar (1958), Djikman (1951)
and Planter’s Bulletin (1953).

Hevea brasiliensis is monoecious. The
Sowers are arranged in panicles, both male
and female flowers being tbund on the same
panicle. The panicles are either axillary or
terminal and appear usually during refolia-
tion after wintering. The female flowers
are found to be limited in number.

* COQtribution from ihc Division of Botany,
Rubber Rwearch Insiiiute of India, Kottayam*9.

Cylo Anatomist,
R, R. 1. of

X senior Research Assisiant.
Dy. Dir«:tor, Botany Division,
India. Kottayara-9.

A. O. N. Panikkar,

V. K. Bhaskaran Nair t

The male flowers are typically penta-
merous, with a bell-shaped perianth, of five
lobes, which is yellow in colour. The
stamens are ten in number, arranged in two
whorls of five each, attached to a central
column. They are smaller than the female
flowers and are found on the minor and the
major branches.

The female flowers are restricted to the
terminal position on the main inflorescence
stelk and on the major branches. They are
bigger than the male flowers in size and
have a green disc below the perianth and
the ovary. The perianth is yellow in colour
with five lobes. The ovary is generally
trilocular with a single ovule in each locule.
Rarely, however, ovaries with two, four, five
or even six locules with ane ovule in each of
them, are met with.

The present studies had been carried out
on trees growing at the Experiment Station
of the Rubber Research Institute of India
at Puthupally, Kottayam. The relevant
details of the materials and of the methods
followed, are mentioned appropriately.

W intering and flowering

Hevea brasiliensis being deciduous, sheds
the leaves, the phenomenon being termed as
‘wintering.” Wintering in South India is
normally from December to February. The
trees may shed its leaves either completely
or partially, during this period. The new



flushes of leaves appear sooner or later and
inflorescences also appear along with them.

Wintering and flowering in H. brasiliensis

For the observations, four trees from each
done and five healthy branches from each
tree were chosen. These trees and the
selected branches were properly tagged and
the first count of leaves on each of them
was taken during the first week of December.
Observations with regard to the rate of
defoliation, appearance of inflorescence and
period of profuse flowering were made at
weekly intervals thereafter. A summary of
the observations made during 1965-19” is
given in Table I.

had been studied with respect to the
following clones;

Tjir 1 2. GL1

AVROS 255 4. PB 6/9

PB 86 6. PB 5/139

RRII 5 8. RRII 12

RRIM 501 10. RRII 14

Table—I

W intering and flowering (1965—66) of Hevea

Sl, 50% 100%
No. Clone Winter- Winter-
ing ing
Tjir 1 27-1-66 23-2-66
2 Gl 1 27-1-66 8-2-66
3 AVROS 255 27-1-66 9-2-66
4 PB 6/9 31-1-66 «
5 PB 86 27-1-66 8-2-66
6 PB 5/139 31-1-66 19-2-66
7 RRIM 501 27-1-66 22-2-66
8 RRIM 5 9-2-66 19-2-66
9 RRII 12 17-1-66 28-1-66
10 RRII 14 5-1-66  25-1-66

The date of 50 pereent wintering corres-
ponds to the date of observation on whi h
about 50 percent of the total number of old
leaves had been shed, and that of 100 per-
cent wintering to the dale on which all the
old leaves had been shed, with regard to
the respective clone. The date of first
flowering corresponds to the date of obser-
vation on whicli a flower, either male or
female, has opened on any panicle o! any
of the branches under observations in the
ParUcular clone : that of 50 percentand 100
percent flowering to the date on which 50
percent of or all the branches under obser-
vation bear open flowers, respectively.

First 50% 100%
Flower-  Flower-  Flower- Remarks
ing ing ing
19-2-66 3-3-66 16-3-66
S-2-66 19-2-66 3-3-66
19-2-66  2i-2-66 3-3-66 * Winter-
19-2-66 23-2-66 3-3-66 ing had
3-3-66 16-3-66  16-3-66  been fou-
3-3-66 16-3-66 16-3-66 nd to be
19-2-66 3-3-66 16-3-66  partial
19-2-66 3-3-66 16-3-66  with reg-
17-1-66 31-1-66 10-2-66 ard to
31-1-66 9-2-66 3-3-66 PB 6/9.

AH the clones, except PB 6/9, have been
found to winter completely. In the case of
PB 6/9 winteriog had been found to be
partial, some of the old leaves being reta-
ined on some of the branches.

however, had been found to
start even before all the old leaves of a
branch are shed olf. Along with the new
flush of leaves, panicles also appear. Pani-
cles initially appearon the basal parts of
the newly formed portions of the stem
subtended by the scale leaves; but later,
they arise in the axils of the leaves or on the
top portions of these branches.

Refoliatlon,



Wintering and flowering had been found
to be eaily in the case of RRIl 12and RRII
14. Wintering was complete by about the
third week of February. Profuse flowering
was noted from the middle of February to
the middle of March, in general.

As mentioned earlier, the observations
had been carried out from the first week of

December 1965 to the third week of March
1966. A summary of the meteorological
data for this period is furnished in Table Il
It may be noted that no rainfall was
recorded during the months of January and
February. These months also recorded the
maximum mean temperature, 31.19*C in
January and 32.00*C in February.

Table—I1

Climatological data (weekly summary) atthe RRIl Experiment
Station (December 1965 to March 1966)

Total No. of Max. temp, Min. temp, Relative
Period rainfall rainy (mean “O (mean ®C) humidity
(Cm) days (%)

Nov. 28 to Dec. 4 1.13 29.14 22.00 86.29
Dec. 5to Dec. 11 12.31 27.00 21.14 92.00
Dec. 12 to Dec. 18 0.76 30.00 20-00 86.29
Dec. 19 to 25 00.00 30.00 20.71 83.43
Dec. 26 to Jan. 1 0.00 31.14 22.00 82.57
Jan. 2to 8 0.00 31.71 21.14 90.29
Jan. 9to 15 0.00 32.14 u22.14 86.71
Jan. 16 to 22 0.00 32.00 22.00 86.14
Jan. 23 to 29 0.00 3171 21.71 85.14
Jan. 30 to Feb. 5 0.00 32.00 22.00 87.00
Feb. 6 to 12 0.00 32.0 22.00 87.29
Feb. 13 to 19 0.00 32.00 22.29 89.86
Feb. 20 to 26 0.00 32.00 22.00 89.71
Feb. 27 to Mar. 5 3.30 31.43 21.71 90.43
Mar. 6 to 12 2.79 30.00 20.57 89.14
Mar. 13 to 19 1.27 31.00 2171 93.57
Mar. 20 to 26 0.65 30.29 22.00 94.57
Mar. 27 to Apr. 2 4.57 30.86 22.57 93.00
Sex ratio LooTjir 1 2. 61 1

It had already been mentioned that the 3. AVROS 255 4. PB 6/9
male flowers are much greater in number
than the female flowers. gDetailed observa- 5 PB 5/139 6. PB /60
tions were made with respect to the distri« 7. PB6/50 8. BD 10
bution of the male and the female flowers 9. RR1I6 10. RRII 12

in the following clones;

11. PB 86



For these observations five trees were
hosen from each clone and ten panicles
from each tree. Fully developed panicles

re collected, before any of the opened
flowers fell off, and the numbers of male
and female flowers or flower buds were
counted in each.

Abrief summary of the observations is
given in Table I11.
Table—lir

Distribution of male and female
flowers in Hevea

Mean No. of No. of male

flowers per flowers for
Sl panicle each female
No. Clone male Female flower
1 Tiir 1 240,24 4.32 55.61
2 Gl1 225.64 2,36 95.61
3. AVROS255 207.52 5,62 36.93
4. PB 6/9 143.68 1.32 108.85
5 PB 5/139 268.70 2.24 119.96
6. PB 5/60 151.50 7.26 20.87
7. PB 6'50 153.56 3.38 45.43
8 BD 10 263,04 1.36 19341
9. RRII 6 258,46 8.76 31.29
10. RRTI 12 139.88 212 65-98
1. PB 86 200.98 2.70 74.44

The number of flowers in a panicle varied
from clone to clone. The mean number ol
male flowers per panicle varied from '3788
inRRII 12 to 268,70 in PB 5/139. The
mean number of female flowers in a panicle
ranged from 1.32 in PB 6/9 to 8.26 m the
case of RRII 6, The sex ratio consequently
was also found to vary for the different
dones studied. The proportion of rmic
flowers for each female flower was found to

be the lowest in PB 5/60, and highest in the
case of BD 10, the values being 20.89 and
193.41 respectively.  Speaking in general of
all the clones, it was found thata mean
number of 77.13 male flowers are present
for each female flower.

Anther dehiscence
Anther dehiscence was studied
following clones of;
1. Fx5162. AVROS255
3. Gl 14. PB6/9
5 RRIllI2and6.

in the

RRI116

A preliminary observation was made with
regard to all the above clones, throughout
day and night, at intervals of two hours.
Flower buds were examined for the presence
of dehisced anthers, if anv, while they were
still attached to the tree. This has shown
that no anther dehiscence takes place during
the night hours and that the anthers dehisce
generally between 6.00 Hrs and 12 00 Hrs.
Detailed observations were undertaken
during this period.

For the detailed investigations, observa-
tions were made at 30 minutes intervals
from 5.30 Hrs to 12.00 Hrs, Each time 25
flower buds expected to open the same day,
were chosen on the panicles attached to the
trees and the anthers were observed on the
iPOI, after separating the perianth carefully
The flower buds thus studied were clipped
off every time to ensure that no bud is
examined more than once Another 25
buds were chosen, examined and removed
for the next observation and the process
was repeated. This procedure was adopted
separately for each clone.

A summary of the observations is given
in Table IV.



Table—IV

Anther dehiscence in Hevea

SI. Time of No. of buds
No. observation  examined No. of buds showing dehisced anthers in each clone
Fx 516 AVROS 255 GI 1PB6/9 RRtt 12 RRII 6
1. 5.30 Hrs. 25 nil nil nil nil nil nil
2.
3 630 . | . om
4. 7.00 ,, 13 1 » »
5. 730 2 17 4
6. 8.00 ,, 24 5 9 1
7. 830 24 25 9 14 15 2
8. 9.00 , 25 25 23 15 24 9
9. 930 ,, 25 25 25 20 25 8
10. 10.00 ., 25 25 25 25 25 16
11 10.30 ,, 25 25 25 25 25 25
12, 11.00 ,, 25 25 25 25 25 25
13. 1130 25 25 25 25 25 25
14. 12.00 ,, 25 25 25 25 25 25
Maximum Temp °C 32 32 32 ’ 30 32 _30
Minimum Temp °C 22 22 22 23 22 22
Relative Humi-
dity% 83 91 91 91 86 9%

It had been found that anther dehisccnce
start from 6,30 Hrs and continues upto
10.00 Hrs. though individual clones have
shown some difFerence in the range of time.
In AVROS 255 dehiscence start'cd at 6.3n
Hrs. and is completed by 8.30 Hrs. The
corresponding period is 6.30 to 9.30 Hrs;

7.30 to 9.00 Hrs ; 7.30 to Ir.COHrs; 7.30 to
9.30 Hrs. and 8.00 to 10.30 Hrs. for GI I,
Fx 516, PB 6/9, RRir 12 and RR I 6 respec-
tively. All the flower buds examined after
10.30 am had dehisced anthers, in the case
of all the clones. The details are

cally represented in Figure 1,



Once the anthers start dehiscing, it was
noted, that the time, required to complete
the process vary a little with respect to the
different clones, It is completed
hours in the case of Fx 516, AVROS-55
and RRII 12, PB 6/9 and RRU 6 took 2i
hours and in G1 1the process was extended
over a period of 3 hours.

Anthesis

A preliminary observation, tlirougliout
day and niglit has shown that neither mal®
nor female [lowers open during the nigot
iioursand that the flowers generally o(Kt"
between 10.00 to 14,00 Hours, Uetailetl

AVROS 255

F». . 316
PB- . "9
Cl .. 1

observations- with regard to the time of
opening have been carried out at 30 minutes
intervals with regard to all the clones studied
for anther dehiscence, from 9.00 Hrs to
16.00 Hrs.

100 to 20D male flower buds and 50 to
ICO female flower buds, in each clone,
expected to open during the day of obserro-
tion, were studied, their exact numter
depending on the availability of flower buds
The buds found to be opened w«c cliphd
off after each observation and the number
of buds opening at every interval of 30
nutes was recorded separately lor the male
and the leniale flower buds.



It was found that the male flowers gene-
rally open at least an hour earlier than the
female flowers, with regard to the clones
studied. The time of opening of the male
and female flowers was also found to vary

in the diflTerent clones. The observations
on the time of anthesis of male and female

flowers are summarised in Table V and VI

respectively.

Table—V
Opening of male flowers in Hevea

SI. Time Percentage of male flowers opened in each clone
No. Fx 516 AVROS 255 G1 1 PB 6/9 RRIlI 12 RRII 6
1 9.00— 9.30 Hrs nil nil nil nil nil nii
2 9.30—10.00 tf
3 10.00—10.30 19 7
4 10.30—11.00 9 28 3 2
5 11.00—11.30 24 10 2 52
6 11.30—12.00 20 1 50 19 20
7 12.00—12.30 » 5 1 8 21 29
8 12.30—13.00 » 4 27 53 1 20
9 13.00—13.30 > 46 31 5 23
10 13.30-14.00 9 20 7 4
11  14.00—14.30 6 2
12 14.30-15.00
13 15.00—15.30 2_
14 15.30—16.00
Maximum Temp. °C 32 32 32 30 2 ~ 30
Minimum Temp- 22 225 23 20 22 23
84.5 83 83 95 84.5 91

Relative Humidity %

With regard to the opening of the male
flowers Fx 516 and RRII 6 had been found
to be earlier, the flowers opening from 10.00
Hours onwards. In the latter the duration
of opening is short extending from 10.00
to 12.00 Hrs. Only whereas in the former
itis from 10.00 to 1300 Hrs. In RRII 12
and AVROS 255 the male flower buds open
upto 14.30 Hrs. after which no flower
buds were found to open in any of the
clones studied.

female flower buds start opening
from 11.00 Hrs. in the case of Fx 516 the
process extending up to .4.30 Hrs. In the
case of PB 6/9 the corresponding period

The

is from 13.30 to 15.30 Hrs., whereas the
other four clones studied are found to be
intermediate between the above two. After

15.30 Hrs. no female flower bud expanded.

To gel a clearer idea of the rime ot
opening of the male and female flowers in
each ofthe clones studied, the observations
are graphically represented in figures 2 to 7.

Fruit set

Fruit set in flevea had been studied with
regared to all the eleven clones in which the
distribution of male and female flowers had
been studied. Two trees were choscn from
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Table-VI
Opening of female flowers in Hevea

Percentage of female flowers opened in each clone

Sl. No. Time Fx 516 AVROS 255 G11 PB6/9 RRII 12 RRII 6
TT 9.00- 9.30 Hrs nil nil nil nil nil nil
2 9.30-10.00
3 10.00-10.30
4 10.30-11.00 ,
5 U.00-11.30 3
6. 11.30-12.00 41 2
7 1200-12.30 13 6
g 12.30-13.00 24 8 72
9. 13.00-13.30 ,, 6 12 2 14
10 13.30-14.00 20 36 4 20 6
1. 14.00-14.30 ,, 74 44 18 78
12. 14.30-15.00 ,,
13, 15.00-15.30 ,
14. 15.30-16.00 ,,
Maximum Temp ®C 32 32 32 30 32 30
Minimum Temp "C 22 23 22 20 22 23
Relative Humidity'-yo 83 83 87 95 91 91

each clone and 75 female flowers in each the' female flowers which developed into
tree distributed on five branches, chosea at fruits were taken at intervals of ten to
random, were tagged. From each clone 150 fifteen days till these fruits became mature.
Female flowers were observed. Counts of 1Ne results are summarised in table VII.

Tabic VI
Fruitset in Hevea

No. of Number of fruits observed after

,S\‘i;) clone female Remarks

CTii 45 9 8 8 6

2' éj" 1 11:3 1 None of the 150
3- 11 10 female flowers
4' ;\[;/ 2/28 e 150 55 9 4 ! ! observeds deve-

g loped to

8 4 8 8

Z. PB 5/139 150 gi . 6 6 5 produce mature
7. PB 5/60 1:8 s 7 4 3 3 fruits io the

. PB 6/50 2 1 1 case of G1 1and
8. PB 86 150 64 2 2 AVROS 255,
9. BD 10 150 57 ° 32 2 1
10. RRU 6 150 9 3 20 20 20
11 RRII 12 150 68 2z



Mentioning all ihe clones in general,
2.545 percent of the female flowers observed
set fruits which developed into mature stage.
The observations taken afier two weeks
showed that 70.4i* percent of the female
flowers observed bad dropped off during
this period. Tliiscould be due to drop of
the female flowers which were unfertilised
as well as due to the fruit drop during the
initial stages of development. Of the fruits
recorded after two weeks, 81.52 per cent
dropped off within the next two weeks. Of
the fruits observed after one month, two
months and three months 58,8, 86.8 and
91.3 percent respectively developed into

mature fruits. In other words, fruit drop
decreased when the fruits approached
maturity.

Discussion and summary

The present paper gives a briefaccount of
studies on wintering and flowering in ten
clones, anther dehiscence and opening of
the male and female flowers in six clones
and sex ratio and fruit set in eleven clones
of Hei'ea brasilimsls Mull Arg. under
natural conditions, at the Experiment
Station of the RRil.

In genera}, the period of wintering had
been found to be January to February. The
exact time of wintering, however, may vary
in the different regions according to the
climate of the particular region. Of the ten
clones studied, nine showed complete win-
tering by the third week of February.
Wintering started early in the case of two
clones, RRII 12 and RRfl 14 and complete
wintering was noted by the end of January.
APartial wintering was noted in the case of
PB6,9 in which case, all the old leaves
were not shed offand some of them were
retained along withthe new ones. It was
noted that in this clone only 95.68 percent
of the leaves were shed off during wintering.

In all the clones, refoliation started before
all the old leaves dropped, the panicle® also
appearing along with the new flushes, hirst
flowering was recorded before complete

wintering in the case of Tjiri, RRIM501
RRU 12 and PB 6/9 and after compile
wintering in AVROS 255, PB S6, PS 5/139
and RRIl 14. With regard to G1 | and
RRU 5 flrst flowering was noted on the
date on which con”plete wintering was also
observed.

The mean number of (lowers per panicle
had been found to vary from 142.00 in
RRU 12 to 270.94 in PB 5/139. The mean
number of female flowers per panicle varied
from 132 inPB 69 to 826 in RRU 6.
The proportion of male flowers to each
female flower varied from 20.79 in the case
of PB 5/60to 193.41 in BD 10.

The anthers usually dehisce before the
male flowers open. The time lapse between
anther dehiscence and opening of the male
fliowers was found to vary with regard to
the different clones. Anther dehiscence
started at least two hours before flower
expansion in RRU 6 whereas it was 5 hours
30 minutes ahead in the case of AVROS
255. It may be mentioned in this connec-
tion that the lime of anther dchiscen.;e and
flower expasnion may vary in different
species. For different leguminous species
a time lapse, between anther dehiscence
and flower opening, of 3 to 8 hours lias
been reported by different authors (Bolhius
etal 1965 ; Chakravarty & Choudhiril905).
Majumdar (1964) cited that in llevea,
antoers dehisce by HOO Hrs. The present
studies have shown tftat anthers usually surt
dehiscing by 6.30 Hrs. and continues upto
10.30 Hrs., under naiurjl conditions, the
exact time varying with respect to the diff-
erent clones as may be seen from Table IV
and Figure 1

The male flower buds expand earlier than
the female flower buds of the same clone,
as may be noted from Figure 2 to 7.

Though Hcwa llowers profusely, only a
small percentage of the female tlluwers
develop into fruits. Even in hand poliinaiion
programmes only 2 to 8 percent of the
pollinated female flowers develop to fruits



and an average of ”~ percent
considered a fair success (Edgar

ihougli the final success depends on the
clones pollinated (Dijkman 19S1). Under
natural conditions, the percentage of fruit
set is considerably lesser.

fruil set is

In the present studies, under natural con-
ditions, 2.545 percent of the female flowers
had developed into fruits. The individual
clones, however, varied with regard to the
extent of fruit set. None of the female
(lowers observed, set fruil in the case of
Gl 1and AVROS 255. Tn three clones, the
fruit set was only 0. 67 percent and 13.33
percent of fruil set was recorded in RRiri2.
Tjir 1showed a fruitsel of 4.00 per cent It
may also be mentioned that only 0.67 per

cent fruit set had been observed in the
case of PB S6, which isreoorted to be a
prolific seeder (Paardekooper 1965). ft

may be mentioned here that there was heavy
incidence of Oichum during the season. This
could be an additional factor for the low
fniit set, observed in the present studies.

It does not appear that there is any
relation between the numberof female flow-
ers in a panicle and the extent of fruit set.
The prcporiion of male flowers to female
flowers also does not appear to have any
influence on the fruit set, as may be re-
called from Table ITland VII. TnRRII6,
wherein the niiiximum number of female
flowers per panicle bad been noted, fruit
set was only 0.67 per cent. In BD If), which
showed 193.11 male flowers for each female
flower, the fruit set was only 1.33 per cent.
RRU 12. which recorded the maximum fruit
set of 1323 per cent, had 2.12 female
flowers on an average per panicle and 74 44
niale flowers for each female flower.

Fruil drop during the early suigcs of
development is considerably high. Ross
(1960) had reported that fruit drop is heavy
«5uring the titM half between pollination and
>iarvest in ihe case of hand pollination.
Inuring ihe the first month, fruit drop was

recorded to be 94.5 percent. However, rate
of fruit drop decreased considerably with
the advancement of maturity.
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The Versatility of Natural Rubber*

B. C. Sekhar

Natural Rubber is unique in its properties
and there is no synthetic rubber which can
completeJy match the qualities of natural
rubber. When the synthetic industry came
in, they tried to develop materials having
basic strength and properties equivalent to
natural rubber, to fit in, with the require-
menis of the consumer. Styrene-butadine
(SBR) and other synthetic rubbers could
wot compete with natural rubber, instead
that could be considered complementary to
the natural rubber industry. For example,
in the tyre manufacture, for better tread
wear, SBR should be used for tread, for
tetter ozone resistance, neoprene should be
used for the side walls and for better tack
properties, natural rubber should be used
for the carcas. Thus there are specialised
areas of use for different polymers. Though
natural rubber enjoyed an unique position,
presently, it is being used largely for the
special requirements of the consuming
industry. It is only countries like India
which can develop in a realistic manner
industries of natural and synthetic polymers
which will complement each other.

In developing synthetic rubbers, it would
not be advantageous to go in for a polyiso-
prene unit Polyisoprene is a very poor
poljmerandif one goes in for its produc-
tion, it would not be wise.

* Speech delivered by Sri. 3. C- Sekhar, Director,
Rubber ReseHrch Imtifute of Malaya at the
first All India Rubber Planters’ Conference
beld at Mundakayam on 27ih and 28lh
Pecember 1966.

The latex is usually coagulated and the
coagulation formed are sheeted out in thin
sheets for easy drying. The moisture in
rubber caused fungal growth. The smoking
of rubber was introduced to prevent this,
since smoke offers protection against fungal
attack. The sheets thus produced were
visually graded, depending upon the colour,
dirt, bubbles and blisters. Since the pre-
sence of bubbles and blister.”? downgrade
rubber, the dilution of latex before coagula-
tion became a necessity. The RSSt sheets
thus produced, in a large measure, can be
said to be a good rubber.

Quality a must

In rubber technology, several ingredients
such as sulphur, accelerators, activators, etc.
are used. No scientific basis was adopted
to develop this technology until synthetic
rubber came into prominence. Synthetic
rubber came up and it wanted to find out
properties which will replace the element in
natural rubber and then came the necessity
for natural rubber producer to ensure the
quality and give the product the best proper-
ties, especially uniformity and consiste;icy,
which the consumers were looking for.
This was the position when scientists in
Malaysia felt that unless something is done
to improve the properties of natural rubber,
synthetic polymers would establish domain
in the rubber world.

In Malaysia they started up with the tree,
to find out what is the position of rubber



olecule in the latex and found out that
«hen latex comes out. it is a balanced poly-
mer and no synthetic rubber can ?tand to its
aualities. The presentation of synthetic
rubber in the market in attractive forms,
ncc’sitated some standards to be set for
aatural rubber. The first thing thought of,
was to develop some technological specifi-
cations.

Salient aspects

In setting up standards, three aspects
were given utmost consideration, from the
consumers point of view ;

1. the consumer has a right to get from
the producer what he cannot gel from
the factory;

2. thereis no room for any dirt to exist
in rubber; and

3. the producers should ensure the requ-
ired standard in the product.

Rubber undergoes in the consuming,
factory many operations at temperatures of
150tol60®C. Nature has given natural
rubber the anti-oxidants to stand to these
high tem pcratures-it has got built in quali-
ties.

Methods iti Malaysia

In Malaysia there are different methods
of converting latex into rubber. With the
advent of synthetic rubber, the rubber tech-
nology, which was until then an art, became
more scientific. Synthetic rubber lacked
certain qualities which natural rubber has.
Athorough search for these qualities or the
substances that impart these qualities to
natural rubber was initiated. As already
mentioned, it was found that the natural
rubber latex contains a balanced proportion

of antioxidants, prooxidanis, accelerators
and activators of vulcanisation. Most of
these substanccs are lost when latex is

diluted and coagulated since they are water
soluble, where as in natural coagulation
these substanccs are retained in the cuplurap
which improved technological qualities.

Thus it became apparent that coagulation
without dilution of latex is most desirable
for retaining the good properties.

In view of this, a private Company in
Malaysia has laid down tliat rubber latex
should be processed as per their specifica-
tions. Sheets are to be prepared from latex
without dilution, at a pH of 5to 52 with
acetic acid. Sheets are allowed to drip in
shade and then smoked. This will cause
bubbles and blisters, but it is of no techno-
logical consequences.

Pre-requisites for NR

Thus, the pre-requisites for preparation of
natural rubber are (1) latex should be coa-
gulated at field drc to retain all or most of
the non-rubber constitutents; (2) it should
be prepared in a form for easy and quick
drying; (3) the product should have unifor-
mity; and (4) it should be presented in an
attractive form.

‘Heveacrumb process ’

To achieve these ends, a model
techniqgue was developad in Malaysia,
namely the ‘ Heveacrumb process,” in which
the latex is mi*ed with 07% castor oil and
coagulated with acid.  This coagulum h cut
into small cru:nb, by passing through crura-
blina machines. The castor oil forms a thin
film over these small crumbs or pellets and
prevents the adhesion of crumb? together,
thereby increasing the surface area and
facilitating drying. Several machines used
in the plastic and such other mJu”tri % wire
tried in crumbling, but It has b;.*n found
that the existing creping machinery can”
used with minimum moJifi:ations. The
main consideration in choosing machinery
was that it should not be too sophisticated
requiring the services of lechni”l iKrsonnel
to operate them but should be simple to
deal with, so that the producer himsslf can
noerate it. Crumbs are dried m hot air at
Ttemperature of 100-C and *en press”
together with mechanical devicc, to form



bales of 112 1Ib., and are covered in poly,
thene material, so that dirt may not pick up
in the coi*rse of transit. Thi-; svstem has
been found cheaper than sheetin™tj and the
process is quicker. There is a preat demand
for Heveacruinb in the world market. One
American firm even went to the extent of
extolling it by saying that instead of ‘Hevea-
crumb.” it should be named as ‘ Heavenly-
crumb.* They found that only 2% rejects
are there in Heveacrumb, while the rejects
in RSSI came to 24% in their factory
operation.

The cuplumps and other scrap rubbers
can also be made into crumb incorporating
castor oil after thorough washing of these
scraps. Then they are dried and made into
bales.

The Visual Grading and
Heveacrumb

The visual grading system cannot be
applied to Heveacrumb. Therefore a new
type of grading system was adopted which
throws light on the technological properties
of rubber. This is known as Standard
Malaysian Rubber (SMR) grading system.
In this system, nitrogen, dirt, volatile matter,
copper and manganese are specified. There
arc three grades depending upon the varia-
tions on these constituents, (1) SMR 5 with
0.05% dirt content: (2) SMR 20 with 0 2%
dirt content; and (3) SMR 50 with 0.5%
dirt content. There is a sub-division, viz.
SMR 5L, which is meant for consumers
who require light coloured high quality
rubber. In all these grades, copper content
is 8 ppm. Nitrogen 0.7% (wt) and volatile
matter 1% (wt>. Manganese content comes
ro 10 ppm each for the first two and 20 ppm
for the third. Ash content (wt) comes to
0.5% in the first, 1% in the second, and
1.5% in the third.

If plasticity retention index can be
ensured, copper content and manganese can
be drawn out of the specifications.

There is no extra difficulty involved in
production of SMR. What is wanted k
some extra c’re. to see that contaminatOR
ate avoided to the maximum in the process
of production and packing, whether it is
latex, cupiump or scrap. This grading
system can comprise of all types of rubbers,
viz, sheet rubber, crepe and Heveacrumb!
By this grading system and heveacrumb
process, more uniformity of the product can
be achieved.

introduction of standards is
equally important because if rubber is
allowed to remain out in the sun before
selling to the consumer, the buyer does not
know whether it has been exposed to the
sun. When exposed to sun. rubber gets
degraded.

In India,

Oil Extension of Natural Rubber

Oil extension of natural rubber is particu-
larly pertinent ro India, in view of shortage
in production. Actually this is not the
problem of the producer, but that of the
consumer in the sense that consumer can
easily oil extend rubber in his factory, itself.
By oil extending rubber in his factory, the
manufacturer gets an increased capacity for
his tyres. Oil extended natural rubber
improves the tread-wear and it also gives a
better road grip for the tyres. There is no
reason why the consuming industry this
country should not oil-extend ihe rubber.
If the producer oil-extends, it will be cheaper,
because it will be easy for him to oil extend

natural rubber as he can put oil into the
rubber at the field itself, when it can take
in oil more effectively. In Heveacrumb
process also, oil can be added to rubber
upto 40".,.

The time to invest is when one is strong,
and not when he is facing a threat.
If India was going in for newer
Synthetic Rubber Units, then definitely
technical specification scheme should be
adopted. India is enjoying three times the



of natural rubber in Malaysia and
it is the opportune time for iavest-
There is no justifiable reason on the
~anof the producer, even with the yield
that he is getting at present in India* that
he is not making a reasonable profit. The
basic necessity of the country is to ensure
ihat there is a good supply of this strategic

material.  If this is done,
polymer can be replaced.

any syntheiic

The labour charges will go up when the
countiy becomes prosperous. When cost
of labour is going up, cost of production
will also increase. The only answer to this
is the use of less labour by giving more
wages for efficient labour.

FOR
guaranteed quality
&
bumper yields
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A Rapid Method for the Estimation of
Volatile Fatty Acid in Ammoniated
Concentrated Latex*

p. John Jacob, E. V. Thomas, & K. Kochappan NairS

Introduction

The volatile fatty acid content of animo-
niated latex is an index of putrefactive
degradation taken place in latex ; and it is
expressed as the number of grams of potas-
sium hydroxide equivalent to the volatile
fatty acids present in latex containing 100
gms. of total solids. (1) For good quality
latex the VFA No. should be less than O.l
(2) The main volatile fatty acids in latex are
formic, acetic and propionic acids.

The present standard method for the esti-
mation of VFA No. in latex is based on
steam distillation of a sample of acidified
serum under controlled conditions and
titrating the distillate with barium hydroxide
(1). The method is tedious, time consuming
and requires careful attention in avoiding
carbon dioxide for obtaining reasonable
accuracy. A rapid method developed by
Cook and Sekar (3) is also not free from
some of the above mentioned defects. Ether
exiiaction and chromatogiaphic methods
have the disadvaniage of being cumbersome
and lack precision.

* Contribution from the Chemistry and Rubber
Technology division, Rubber Research Institute
of India, Rubber Board. Kottayam-9.

S Assistant Rubber Chemia, Senior Research
Assistants, Chemistry and Rubber Tachnology
division, Rubber Rcs<”rch Institulc of India.

In sewage sludge, for quality control,
similar methods were being used for the
estimation of volatile fatty acids. But
recently, a colorimetric method was deve-
loped, (4) which is as accurate as the con-
ventional distillation method while rapid
and much simpler in nature. A sample
containing the salts of the volatile fatty
acids were esterified with ethylene glycol in
presence of sulphuric acid. The esters
formed were converted to hydroxamic acid
with sodium hydroxide and hydroxylamine.
The mixture was added to acidic ferric
chloride and the colour of the ferric hydro-
xamate, which is proportloial to the VFA,
was measured.

Due to the simplicity and rapidity of the
colorimetric method, the authors thought of
adopting this technique for the estimation
of VFA in latex and accordingly experi-
ments were carried out.

Experimental

VFa ofa number of samples were esti-
mated by the colorimetric and the British
Standard methods. The method followed
in the colorimetric estimation is given
below:

lieagenis used {1) and (4)
1. Ammonium sulphate 30% (w/v)

2. Sulphuric acid 50% (v/v)



3. Acidic ethylene glycol: Mix 30 ml
ofeihylene glycol and 4 ml of sulphu-
ricacid. Prepare this leagent freshly each
day.

4. Sodium hydroxide: 4.5N. Dissolve
180 gms of sodiurD hydroxide in water and
dilute to | litre.

5. Hydroxylamine sulphate: 10% solu-
lion in water.
6. Hydroxylamine reagent; Mix 20 ml

of 45N sodium hydroxide with 5 ml of
hydroxylamine sulphate solution just before
use.

7. Acidic ferric chloride rsagent: Dis-
solve 20 gms of ferric chloride hexahydrate
in 500 ml of water and add exactly 20 ml of
concentrated sulphuric acid and dilute to

1litre.

Preparation of the sample

50 + 0.1 gm of latex was weighed, coa-
gulated with 50 ml of 30”0 amraoaium
sulphate solution and collected as much
serum as possible U)-  The serum was
filtered through a dry filter paper into a dry
conical flask. Aliquotes of 10 ml and | ml
were taken for the BS method and the
colorimetric method respectively.

Procedure

measured in a photo-electric colorimeter at
490 mu.

A standard solution of acetic acid was
prepared and neutralised with standard
sodium bicarbonate solution. The neutra-
lised acetic acid solution was suitably
diluted to give 200 ppm to 1000 ppm solu-
tions. From each solution 1ml alequotes
were taken, the colour developed as above,
the colour intensity measured at 490 mu
and a standard graph was drawn.

Calculations

Let W be the weight of the laiex taken,
drc the percentage of dry rubber content,
TS the percentage of total solids, V the
volume of ammonium sulphate solution used
for coagulation of latex and X be the acetic
acid content in 1 ml of serum expressed in
gms X 10 '*, then
VFA No. =
100 - drc
XX [V+W X 100 X 1.02

W X TS X 100 X 60

X56.1

56A s Ihe factor for converting the acetic

add concintration into potassium liydroxide
equivalent.

The values obtained by both the methods
are tabulated in Table f.

1 ml of the serum was mixed ina testpiscussion

tube with 2 ml of acidic ethylene glycol and
heated in a boiling water bath for 3 minuies.
The mixture was chilled in ice cold water
immediately after healing. 2.5 ml of hydro-
xylamine sodium hydroxide reagent was
added to the test tube and mixed well. The
solution was kept aside for one minute and
poured into 10 ml of ferric chloride soluuon
contained in a 25 ml standard flask. The
solution was made upto 25 ml, shaken we

and kept aside for 5 minutes withoijt tiie
stopper for the gases to escape. A blank
was also run with 1 ml of a mixture ol Mni
of ammonium sulphate solution and 2m o

di&tilled water. The colour intensity was

There is fairly good agreement between
the V. F. A. Nos. estimated by the standard
and the present methods. However, itis
vet to be tested whether the method holds
Bood for V. F. A Nos in ranges other than
Those tested. It should be cautioned that
for reasonable accuracy m the proposed
method, the serum should be absolutely
clear, since turbidity if any, affects the trans-
raission of light and will lead to a high
VPA No. Standard graph should be drawn
,t least with three concentrations f
acid with each series of estimation for better
accuracy. The amino acids may possibly



interfere with the test (4) and methods of
overcoming this and more detailed study of
the interfering materials are under way.

In spite of the above limitations, the
method has a definite advantage of speed
and simplicity and is most suitable when
large number of latex samples are to be
analysed and compared.
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Marketing of Natural Rubber

T. Vv

In the early days of this century the price
of natural rubber in the world market was
excessively high. In the London market it
was i2 sh. 8 d. per Ib. in 1910 (Rs. 13,38 at
the current rate of exchange). The
tremendous increase in price was due to two
important inventions, which took place at
the close of the 19th century. The first one
was by Good Year in America and Hancock
in England on the process of vulcanisation
of rubber which opened up a wide range of
use for natural rubber. The second one
was the invention of pneumatic tyre by
Dunlop in 1880, which ushered In a new era
in transportation.

Early History

In the beginning of the century the main
sourcc of supply of natural rubber was the
Latin  American countries, particularly
Brazil which accounted for about 28,000
tons at the time. The production of rubber
in these CDuntries was not sufficient to meet
the growing demand. Hence, rubber
plantations were gradually developed in the
East also. The average price of rubber per
pound in 1925 was 2sh. 10|d, Even at

price the cultivation of rubber was still
the most remunerative agricultural operation
However, the great slump of the thirties
changed the advantageous position of rubber
and price fell sharply to the lowest level so
Jar recorded. As a recovery measure,
leaders of the main rubber growing countries
conceded to the setting up of an Inter-
national Agreement in 1934 to restrict

Secretary. Rubber Board, Kottayam

Joseph*

eKport of rubber. As a producer of natural
rubber, India also joined this Agreement,
For the implementation of the agreement
a local committee was appointed In our
country. This committee gave permits to
individual producers to export. It should
be remembered here that in those years the
rubber produced in the country was mainly
exported and there was practically no
internal rubber manufacturing industry
worth mentioning.

The commencement of the Second World
War changed the course of history of this
industry. In the early years of war the main
producing countries of this vital raw material
in the East were overrun by Japan and the
Allied Nations were forced to fall upon
India, Ceylon. Brazil and certain African
countries for natural rubber.

Government Control

Government control for this industry in
India was started with the joining of the
International  Agreement. This control
continued during the Second World War as
the Government was forced to extract what-
ever quantity of rubber available within the
country. For this purpose, the Government
issued certain rules under the Defence of
India Regulation. The Government also
set up a Purchase Depot at Cochin to
channelise the supply of rubber to the
consumers. For the war effort, the rubber
trees were exploited to the maximum and
after the war it was necessary to replace the
old trees with new ones. The regulation
promulgated under the Defence of India



Rules also ceased after ihc war. Hence,
the Government passed the Rubber Act in
1947 and the present Rubber Board was set
up with a view to developing the industry.

The Korean War boom of 1950 changed
the situation radically. The price of rubber
went up in the world market. There was
great demand for rubber in India also. But
by 1953 the boom collapsed and there was

less demand. This hit the small producers
mostly.
The appointment of the Plantation

Enquiry Commission to study the conditions
of plantation industry including rubber is an
important event in the history of this
industry. The Commission submitted its
report in December, 1956. It must also be
mentioned in this connection that the Tariff
Commission had also conducted certain
enquiries during the last 16 years. Tlie first
enquiry was made in 1951, and another in
19*22.  The last one was completed in 1960.
Consequent on the recommendations of the
Tariff Commission, the Government had
frequently reviewed and revised the price of
natural rubber.

As far as marketing of natural rubber is
concerned, the continuance of protection to
this industry is an important point. The
price of natural rubber has been under
control since 1943 with a short break in
1945 47. In 1943, the maximum price was
fixed at Rs. 77 as. 5 per 100 Ibs. The pricc
was steadily increased according to the
increase in cost of production and the world
market price. By 1963, the maximum price
was Rs. 162.60 per 50 kg. for the top grade.
During this period, the Government had

fixed a minimum and maximum. However,
the Government removed the maximum
price in December, 1993 and later fixed

a minimum only. This was made bccause
the Government wanted to give incentive to
certain industries including rubber. As
only the minimum was fixed, it was possible
for the producers to sell their product at

any rate above minimum without violating
anv provision of the Rubber Act, Since
the removal of maximum price, there has
been substantial increase in price. It is true
that during 19*4 there has been practically
no increase in rubber price. The price of
rubber has been considerably high in 1965
and 1966. The all-time record of Rs. 342.50
per 50 kg. has been reached in April, 1966.
The increase is due to certain reasons. In
the first place, we have to encounter
difficulties at the border, and the rubber
manufacturing industry being a strategic
one has to step up production. As a result,
the demand for natural rubber also increased
so rapidly that its production within the

country failed to keep pace with the
increased demand without increase in
import. Since 1963 we have been meeting

part of the demand from synthetic rubber
produced in a factory located in Bareilly.
There was a breakdown in the plant due to
an explosion in December 1965 and the
production had to be stopped for more than
three months. These reasons accentuated
the situation and sent the price of natural
rubber high.

It is necessary to examine the production
and consumption of natural rubber in India.
At the end of 1965/66, the country produced
50.530 M. Tonnes of rubber. The con-
sumption of rubber during the same period
was 63,765 M. Tonnes. The gap in pro-
duction and consumption is being filled in
by import. During the year 1965/66, we
imported 16,357 M. Tonnes of natural
rubber as against 15,003 M. Tonnes in the
year 1964/65

Manufacturers and Dealers

It is necessary to examine here the
structure of rubber manufacturing industry
in india. At the end of 1965-66, there were
839 manufacturers. Out of this, 20 have
been purchasing 66 percent of the total
production. By their method of purchasing
they are abla to influence the market. Out
of the 839 manufacturers, about 190 hav«



exclusively purchasing

manufacturers are concerned. West
Bengal stands first followed by Punjab,
Mabaiashtra and Delhi. The number of
manufacturers in West Bengal is 175, while
the other states and centrally administered
area have the following respectively; 172,
162 and 110. In Kerala, there are 54
manufacturers.  They account for about
5percent of total consumption of rubber.

latex. As far

At the end of 1965-66 there were 608
dealers in India; of this 21 dealers handled
more than 1,000 tonnes of rubber during the
year. Nearly 160 dealers are very small and
handle an average of 5 tonnes or below per
year, while ;59 dealers handle between 5 to
25tonnes and 135 dealers between 25 to 100
tonnes. The dealers wno handle between
100to 500 are 106. There are 27 dealers
handling between 500 and 1.0JO tonnes.
From the distribution of dealers, it is seen
that Kottayara district occupies the first
place followed by Ernakulam and Quilon
districts. The number of dealers in the
3districts are 23S, 106 and 77 respectively.
Out of the total of 608 dealers, 103 are out-
side the state. Here, Delhi stands first;
others are West Bengal, Maharashtra and
Punjab according to importance.

Different Grades of Rubber

The Government of India has fixed the
minimum price of different grades of rubber.
The classification of grades iii India follows
the classification abroad with small changes.
This has been originally set up by the
Rubber Goods Manufacturers Association
of New York. At present, there arc 7 gro-
ups consisting of 22 grades. In addition to
the above, latex concentrates grouped into
A types are also being marketed. The grad-
ing of rubber can be broadly classified into
3 sections—(1) smoked sheets, (2) crepe
rubber and (3) latex. Under smoked sheets,
‘here are three groups. The difference is
~inly on the percentage of mould
bark, sand and other contaminations wtiicn
distinguish one grade from the other. As

far as crepe rubber is concerned, there are
two distinct parts, pale latex crepe and
estate brown crepe. Pale latex crepe is
produced from pure latex and is priced
higher than smoked sheets in the market,
while estate brown crepe is produced from
scrap rubber which is of 3 kiods--curly
scrap, shell scrap and earth scrap. The
brown crepe is produced afier milling the
scrap rubber, in Koitayam, there is a
concentration of crepe mills having 17 mills
out of the total 20 mills in Kerala.

Of the total production of rubber in India
during 1965-66, 40Vi> was produced as
Group 1rubber followed by 24% of Group
2 and the rest other grades. In the case of
small growers, production of higher grade is
lower than this. They are able to produce
mainly lower grades of rubber. At the end
of the period of 1965/66, there were 636
estites of above 50 acres and 76,000 small-
holdings of 50 acres and below in extent.
The estates produced about 607© of rubber,
the rest was by smallholdings. The intere-
sting aspect in this case is mat the tappable
area of estates under rubber is only 38”70f
total white 62% is contributed by tbe small-
holdings. The average yield per acre of
estates at the end of i1965/66 was 624 Ib wtule
that of small holdings was only 2ti Ib.
The above picture gives a background of the
general pattern of production and marketing
of rubber in India.

Foreign M arkets

So far we have examined m btief the
development of marketing in India. Itis
necessary to consider our position m relation
to the situation abroad. As far as natural
rubber is concerned, Malaysia
nearly 40 per cent of production.
Sy she has a decisive influence m he
worW market. In fact, Singapore is the
most important market for rubber. The
economy of Malaysia is mainly dependent
T lhe sales of rubberabroad. There is very
little manufacturing concerns in that state.

Natu-



Apart from Singapore, other important
markets are New York and London.
London has a long association with Malay-
sia as most of the main planting compaDies
have their headquarters in London The
dealers in New York have iheir branches in
Canada and Latin America and offices in
the mainland of Malaysia. Kuala Lunpur
is also growing as an important market of
natural rubber. At present, Malaysia is
vigorously aitempting to improve her mar-
keting of rubber in Eastern European
countries particularly in Soviet Russia and
during the last few months she has been
able to receive substantial orders from these
countries.

The main consumer of rubberis U. S. A
But in recent years the share of U.S. con-
sumption of natural rubber in her to:al
consumption of natural and synthetic rubber
has fallen sharply. In fact, it has rcach”d
about 25 percent in 1965. U. S. A. started
in a big way researches in synthetic rubber
production during the war and is now able
to produce various kinds of synthetic rubber
and also to supply substantial quantities to
other consuming countries like Canada,
Western Europe etc. The decline of
U. S. A’s consumption of natural rubber is
due to her fear that in a contingency like
war, «he might be cut off from the sources
of natural rubbsr supply and she has to
make herselfself-reliant as early as possible.
In U. S. A. natural rubber has been wiped
off from a number of uses whereit’hada
predominant place over synthetic rubber.
To-day, natural rubber is not being used to
an appreciable extent in the field of car
tyre. It is mainly confined to heavy vehicle
tyres.

It is also necessary to consider the posi-
tion of Ceylon which is a neighbour of our
country and an important producer of natu-
ral rubber. Her trade is mainly with China
and is covered by a long term agreement.
By thi', Ceylon Government is selling
rubber in return for rice. Recently, she has
come to an agreement with Rumania for the

supply of natural rubber. At present,
Malaysia and Ceylon have surplus natural
rubber. In Malaysia the surplus is confined
to higher grades of rubber.

In the field of production, Indonesia had
an important place prior to 1958. Her posi-
tion as the most important producer ha?
fallen since then and Malaysia has taken it
over. Indonesia generally produces lower
grades of rubber and a large quantity of
rubber is shipped to Singapore for milling.
Recent confrontation with Malaysia has
disrupted this trade. With the cessation of
hostility, this trade is expected to improve.

In the world market, the price of natural
rubber is decided by a number of factors.
The price of synthetic rubber is an impor-
tant factor. Recently, the U S Stockpile
release of natural rubber has also influenced
the rise or fall in natuial rubber price. In
the discussion held in 1962 on the future
prospects of natural and synthetic rubber at
the instance of the International Rubber
Study Group, it was mentioned that natural
rubber producers would be able to increase
their markeiing in U. S. A. if they are able
to supply natural rubber at about 20 U. S.
cents {about Rs. 1.50 per Ib). The present
market price of natural rubber is around 25
U. S. cents. At present, synthetic manufa-
cturers are able to supply rubber at lower
rates. The problem with synthetic produ-
cers in the world to-day is the over capacity
of the industry.

Competition and Recent Advances

As far as rubber produccU in India iscon-
cerned the quality and presentation do not
affcct its sales much. But in the case of
other countries, it is a different story.
Malaysia has to face keen competition from
other rubber producing countries and also
from synlhclic rubber producers. The syn-
thetic rubber is at present available in neat
packages and its producers are always will-
ing to give technical advice to consumers.
This Is weakening the competitive strength



f natural rubber. Hence natural rubber
“ oduccrs in Malaysia are seriously making
JL,,s for improving their grading and pack-
n The grading of natural rubber is visual
‘o*nature. The unreasonableness of this
L.em can be dearly gaugu-d from the
following quotation “ ...is based on fine
shades of colour distinction when most of
the rubber is later mixed with carbon black;
iscoBcemed with bubbles as a defect when
an essential processing operation for all
vulcanised products is ihe churning-ap of
the rubber with air; is unable to detect the
one particular contaminate, sand, which is
posiuvely deleterious in vulcanisates; pays
attention to minor mould growth when
almost all the rubber is later mixed with
sulphur and sulphur compounds which are
among the best anii-fung-il agents known.”*

In recent years there has
advance in grading of natural
many countries.

been great
rubber in
The technically classified

« Dr. L. C. Baleman in Future of Natural and
Syniheiic R\ibbers, 1962, P. 62

rubber is a break-through in the field, it is
based on the curing rate of rubber. The
very recent form is the Standard Malaysian
Rubber. The SMR has been popular in
manufacturing countries, as will be seen
from the production of this variety. In
February, 1966, Malaysia produced only
200 tons of SMR, vt-hile production in June,
1966 amounted to 7C0 tons.  As far as India
is concerned, we have to go along way.
The Rubber Board has been giving subsi-
dies to co-operativc societies for pulling up
smoke-houses and thereby improving the
quality of iubber, but the progress of the
scheme remains unchanged during the last
two years. Perhaps, the attractive price of
rubber may be the reason for this. Itis
high time to think in lines of improving the
quality and presentation of natural rubber.
Natural Rubber producers should think in
terms of building up a sitong marketing
wing of their own to take better quality
rubber to the manufacturers’ doors, and to
convince them of the advantages anJ supe-
rionly of natural rubber over synthctic
rubter.



A Rapid Method of Wet Ashing Rubber

p. K

The importance of accuracy and rapidity
in analysis need not be emphasised. In the
analysis of rubber, the removal of the orga-
nic material is the most cumbersome and
time consuming operation. Unless extra
care is not taken in this process, the analy-
tical results would be erratic. Two me-
thods, namely, wet ashing and dry ashing
are followed for effecting the destruction of
organic matter. The advantage in time of
the latter method over the former is undis-
puted. But dry ashing has the drawbacks
such as the loss of certain mineral consti-
tuents prone to volatilization at high tempe-
ratures and difficulty of achieving complete
combustion, which result in low analytical
results. Low analytical values are also said
to o«:ur due to the absorption of the mate-
rials by the hot glaze of the crucibles when
porcelain crucibles are used." The method
is expensive because the costly crucibles are
consumed by a few number of a“hings.
Wet ashing is superior to dry ashing as far
as the accuracy is concerned because there
is no possibility for the loss of elements to
be determined by volatilization. But the
method is very cumbersome and time con-
suming and requires very large quantities of
acids. The use of large quantities of acids
isnot only expensive but also leads to some
error in analytical results due to the intro-
duction of impurities present in the acids to
the test solution. Considering the compa-
rative rapidity and less tedious nature of

+ Senior Research Assistant, Agronomy division.
Rubber Research Institute of India.

Zachariah*

dry ashing procedure, this method is gene-
rally adopted for the estimation of inorganic
constituents in rubber. Since different dry
ashing procedures have to be followed for
the estimation of different elements in
rubber, quite a large quantity of rubberis
required and total time required for the
preparation of test solutions is too much,
when a number of mineral constituents have
to be assayed*. For certain studies on latex
physiology, we have to subject comparati-
vely small quantities of rubber for analysis
for the accurate determination of various
inorganic constituents. Hence the need for
a rapid wet digestion procedure suitable for
determination of a number of elements from
single test solution was felt.

From the experiments carried out in the
laboratory the following method has emer-
ged out.

Reagents \

(1) Concentrated nitric acid AR
(2) HNO,-H,SO*-HCI0,
(10: 1: 4) mixture

Procedure :

Weigh out 5 grams of rubber sample into
a 150 ml pyrex beaker and place the beaker
on a heater covered with an asbestos centred
wire gauze or on a hot plate. Heat the
beaker with its contents till a dry carbona-
ceous residue is left behind. Cool the
beaker, and add 5 ml of concentrated nitric
acid. The beaker is covered with a watgh



glass anti is placcd again on the heater for
Jbout 10 minutes. Before the nitric acid

coriipletely evaporated away, add 10 ml of
HN03-H,S0. - HCIO, (10: 1: 4) mix-
nire and continue heating for about 10
minutes. Again add 10 ml of the ternary
mixture and continue the digestion. Within
15-20 minutes a clear digest would be obta-
ined. Even after the digest is turned clear,
continue the digestion for 15-20 minutes
more. The digest is used for analysis.
Total lime required for ashing will be about
6010 75 minutes only.

10g of sample may also be ashed by the
same procedure, but the initial volatilization
of organic matter would require a longer
duration. For ashing more than 10g of
sample a squat shaped pyrex beaker of 250
ml capacity may be used.

Considering the easiness and rapidity of
ashing, a 5g sample is the most suitable
quantity.

Summary

Arapid wet ashing procedure for ashing
rubber is described. While the conventio-
nal methods are time consuming, the total

time required for the present method would
be only 60 to 75 minutes. Since there is no
possibility for the loss of volatile inorganic
components during ashing, and there is less
chance of contamination either from the
reagents used (since small quantity of rea-
gents being used) or from the containers
(containers being pyrex glass wares) the
analytical results obtained by the proc”ure
may be more reliable.
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Development of Rubber Plantations in
Andaman and Nicobar Islands

P. p. Cherian*

In thestandardatlas of thelndian Union coli.ring 3215 square miles equivalent to
some ten islands are marked inrcspect of approximately 20,57,0CO acres or just above
one fifth of Kerala State. Only 29 islands
arc inhabited and the current population
estitnaled as 75,000 slightly exceeds that of
Koitayam town. The density works to
27 per square mile against 387 and i,125
respectively for the whole of India and
Kerala State.

The northern 204 islands, with an extreme
' length of 290 miles and maximum wiJth of
132 miles form the Andaman group. The
| Nicobar group comprises 19 islands, the
I noribemmost and southernmost of which
1 are situtiied 75 and 100 miles away from the
Ji nearest Andaman group and Sumatra
respectively. The main islands in the
1 * northern group are North Andaman, Middle
L]

Andaman. Port Blair in South Andaman,
the seat of the Administration, lies about
750 miles from Calcutta and Madras from

where shippin;! commu;'ic.ition
lained during intervals of 2 lo 3 vccks.
The 1. A. C. now provides a weekly direct
Rubber Ir~s brouEln under tapping 54 ycais after ~ flight service between Calcutta and or

field planting at Manglutan E'.taic Bilaif, Nancowry igy Nicobar ggoup uDOU
midwav between Madras and Singapor

Andaman and Nicobar lIslands  Actually almost alone Ihe tegular sea route to tn
there are 223 small and large islands Far last if reputed to be a fine natuw

harbour, though unconnected with contine
+ Dy. Rubber Production Commissioner. Rubber P . .
BoarJ, Kottayara. by shipping communication.

Andaman,

Little



Land Tenure

As all land being owned by the Stale, th®
nroblem of ceiling does not arise. Land
lease usually runs for a period of 30 years
wiih the option of renewal. Land t.x or
rent works out to 12 paise per acre for the
first eight years and Rs. 3/- for the next
<2years. Agricultural income tax is not
Tevied, but a Royally of 2 per cent of the
net market value of the crop exported out
of the islands is collected.

Only less than one per cent of land falls
under paddy cultivation while 72 per cent
accounts for forest. The current rice import
amounts to about 28 per ccnt of the total
regiiirement.  Strangely, the staple food of
the majority of sturdy Nicobare”e, ihe
Secondary School Footb.ill Champion® of
the Indian Union, is neither rice nor oi'ier
cereals but coconuis.

wild life

Wild boars abound in Andamans. Itis
stated that most of them are progenies of
European breeds introduced by the Dutch
over two ccnturies ago. Import of ditTcrent
Rpecics of deer took place only recently.
Of these, barking deer and especially
spotted deer multiplied themselves so
rapidly that they have now become serious
peMs with no carnivorous forest animals to
control  them. Elephants are imported
from the mainland for tiitiber hauling.
Among birds, parrots are reckoned to be the
most serious pests. They swoop iu
thousands to devour and destroy maturmg
paddy, plantain and other fruits wuhm
incredibly short time.

For the rubber plantation, cattlo anl
goats from the villages have been the in“*"

problems.  Barbed wire fencing was creciea
eomplcttly Mrouml the plantation.  Liter
“nti pics are controlled by Irappm? aim

hunting™

Labour

Limited labour from Ranchi,
Andbra and Kerala as well ai iocais are
available. Recruitment of coniract labour
from the main land has waned. There are
no staiuiory minimum wages and service
conditions for estate workers utU=r the
Plantation Act. The Horae .Ministry and
the Administration havi, however, promul-
gated uniform minimum wages ind service

Madras,

M ,n.liii m tFsuiic-BacVgroiipd very gooJ gtomh
MJ tor" lior «ro.th, both 5 years after planting.

conditions for their svorkers in the P. W D.,
saw mills, foreit dep.trtnient etc. bised on
F-ictory and Industrial -\cts and Rule.
ChU though not applicable to the private
Sor nor to plantation labourers corains
under scheduled employment, inJirealv
.nnuence the prevailing wjge pattern.

Estlie workers in And.tman, unlike their
counterparts in the mainland enjoy weekly



paid holiday and an 8-hour work per day.
After pcrmanency, they become eligible for
service conditions accorded to Class IV
Central Government servants, if the existing
labour rules relating to Andaman Adniiois-
tration workers are extended to rubber
plantation labourers.

Old Rubber Plantation

Plantation crops are not new to the
islands. Hardly seven miles away from Port
Blair and scattered in five villages exists
probably the oldest State-owned rubber
estate in the Indian Union, got planted by
convicts. The remnants of a tea estate said
to have opened up before the first world war
along with rubber still remain in Shoal Bay.
Scattered oil palms introduced during pre-
second world war period have been located
around Port Blair.

The early history and management of the
old rubber estate have passed into oblivion.
The extent currently under old rubber
appears to be much less than 422 acres
registered with the Rubber Board and 586
acres recorded in the land settlement. The
Slate is not known to have managed the
property directly after maturity but leased
it from time to time. Following a court
case between the lessee and the Adminis-
tration the estate was closed in December,
1964.

Recent Developments

The Development Scheme introduced by
the Rubber Board of India from 1949 on-
wards in the mass scale supply of selected
seeds as a result of which over one lakh of
acres were brought under high yielding
rubber costing less than Rs. 3.00 per acre to
the Board had reached the far-flung
Andamans during 1955-56. Two large
nurseries were established in South Middle
Andamans, but planting carried out was
abandoned later, owing to lack of interest
and financial inducements. Some of the
rubber trees still survive amidst secondary
jungle grovrth.

Planting of 70 acres during 1960-61 at
Manglutan, 14 miles from Port Blair iti the
private sector, under a Superintendent train-
ed by the Board in the mainland constituted
the subsequent development. Against the
normaJ maturity period of seven years
rubber trees in 15 out of 70 acres in tvfang®
lutan estate attained the standard growth
for production by 54 years and tapping
commenced from June, 1966.

The attempt to plant 2,000 acres in
Katcbal, Nicobar, by a private company
during 1962 to 1964 fizzled out, after spend-
ing over ten lakhs of rupees and without
planting even a single rubber seedling.

Public Sector

Out of ten lakhs of rupees provided in
the Third Five Year Plan for rubber, a Pilot
Project is being Implemented. The scheme
brought under the Ministry of Rehabilita-
tion from the Home Ministry and executed
by the Rubber Board functioning under the
Ministry of Commerco envisages the plant-
ing of 500 acres in South Andaman to serve
primarily as a Rubb.;r Research Cum Deve-
lopment Station for the accelerated develop-
ment of the Islands.

Of the target, 100 acres of forest allotted
in 1965 were clear-felled departmentally and
planting completed during the year itself.
Another 150 acres out of 200 acres released
for 1966 in February, were also planted and
felling completed in the remaining 50 acres
in the same year.

Aojording to the Report of the Sub-
Group on Rubber of the plantation Crops
Working Group of the Planning Commis-
sion, the extent of land available for rubber
planting during the Fourth Five Year Plan
is envisaged as 1,500 acres in Souih Anda-

man, 3,000 acres in Rutland and 10,500
acres in Katchal, The Intcr-Departmental
Team on Accelerated Development Pro-

gramme for Andaman and Nicobar Islands
on the basis of previous surveys estimates



3 total area of 50,C00 acres available for
rubber. Large scalc planting in Katchal,
Linle Andaman and Rutland is now being
planned.

Suitability of
plantation

The suitability of the Islands for rubber
plantation has been studied from various
angles from time to lime. According to dis-
tribution of rainfall and climate, theNicobar
Islands are considered to be the best,
followed by Little Andaman, Rutland and
South Andaman while Middle and North
Andaman are less congenial ~Wide varia-
tion in soil structure, texture, fertility, drai-
nage characteristics etc., is noticed in Anda-
man soil. Generally speaking the pitnt
riutricnl contents as revealed by chemic.il
analyses, the Island soils compare advanta-
geously with those of loading rubber est.ues

islands for rubber

in South India and even better than in
Malaysia. Ho\sever, the influence® of phy
sical factors including the comparatively

higher clay content and underlying stiff soil
impeding water percolation and wide varia-
tion of soil texture from place to place as
well as prevailing wind on high hills remain
to be studied with regard to rubber growth
and correlated.

The position of Manglutan estate illust-
rates this aspect vividly. While rub”r
trees in about 15 acres attained tapping
girth of over 22 inches at 20 inches from the
ground in 57 years, there are other plots
where trees of the same age average below
five inches in girth at the same level. Che-
mical soil analyses reveal better soil nutrients
iopoor growing area and vice-versa, indirectly
confirming the impact of other factors.
Similar results have been noticed in the old
estate as well as in the Research Cum Deve-
lopment Station where the neight of plants
10 to 12 months after planting of stumps
Varied from 4 to over 15 feet in diifere it
lidds, against normal height of feet m
Indonesia quoted by Dijkman.

All lands with luxuriant tropical forest
before felling need not necessarily b" satis-
factory for rubber nor for any particular
agncuUural crop, as there arc other fajtors
influencing growth and success.

The causes for heterogeneous growth in
the same region can be found out only by
experiments and observations for which the
Rubber Research Cum Development Station
in South Andaman being organised.

n,>v~>lonment Staiion, Ferrargunj, 10 months after

Technical questions presented

Early trials and observations were there-
fore aimed at to elucidate the following

To account for the most outstanding as
well as retarded rubber growth in parts
of the old estate and subsequent plant*



(b) How far the defects can be remedied.

(c) Demarcation of most satisfactory area
for rubber cultivation by easily distin-
guishable physical and other factors so
that unsuitable portion can be left
uncleared or utilised for other crops.

Of the four types of Andaman forests,
i. e., deciduous, evergicen, mangrove and
tidal, the latter two are obviously unsuitable
for rubber planting. The first covering
mostly flat and undulating terrain compris-
ing the slushy area occupies some 45 per cent
of the total forest. The slushy land need
not be the basal area, but includes undulat-
ing hills. The second comprises hillslopes
and infrequently level areas. Distinct belts
of the two types become easily discernible
during February/March. Land previously
under evergreen forest has so far shown the
best rubber growth and that under deci-
duous forest, the worst, while the position
of the intermediate region remains to be
elucidated. Incidentally, in Nicobar group
of Islands the main forest type is reported
as evergreen.

The demarcation of Andaman land for
rubber cultivation in accordance with the
nature of forest before felling and correla-
tion of planting success may have practical
possibilities.

Unlike hillslopes, the soils in slushy
portion are comparatively poorly drained
and more clay. Top soils in these areas are
formed as a result of accumulation of fine
soil particles brought by water from higher
levels or from surrounding hills. This may
account for the formation of very thin layer
of black soil blended with organic matters
and for the comparatively better soil
nutrients as disclosed by chemical analysis
and for the unusually heavy growth of
Pueraria cover. Thorough burning after
felling of forest, clearance of planting rows
for removing stumps and refilling pits with
stiff clay soil devoid of plant food-the thin
layer of top black soil hardly pareable for

refilling—may partly be
earlier retardation of growth.

responsible for

Rubber plantation in other

countries

The drawbacks, some redeemable in tlie
light of experience, need not be viewed
seriously though indicating the necessity for

research trials. So far known, no rubber
producing country enjoys the optimum
conditions for rubber planting. Each has

its own drawbacks complicated by interac*
lion of many factors. Malaysia in spite of
its even distribution of an ideal rainfall is
very seriously affected by root diseases in
regard to both old and young rubber.
Plantations in South India are practically
free from root diseases, but consequent upon
a heavy and uneven pattern of rain distri-
bution, suffer from equally damaging leaf
disease problems. Despite the general
poverty of the Malaysian soils in compari-
son wiih those in India, the average yield is
greater. Viet Nam although not situated
within the latitude considered for successful
rubber cultivation and in spite of drought
and low rainfall, produced the highest yield
per acre before the present political conflict.
The history and expansion of rubber planta-
tion in South East Asia, Viet Nam, Africa,
South America etc. under widely varying
conditions have been the results of successful
attempts made in overcoming unfavourable
factors prevailing in each country. In South
India itself, under varying intensity of rain-
fall and difference of climatic conditions
from district to district yields upto and
above 1,000 Ibs. per acre have been realised
from well managed estates under high yield-
ing material in all regions. The yields in
Andaman from part of the old estate and
from the small area now brought under
tapping in Manglutan estate are quite satis-
factory.

Current problem
The main problem appears to be the
evolution of planting techniques suitable to



the peculiar conditions in the Island. This
~ay necessitate radical modifications from
the standard practices followed in the other
rubber producing countries. The following
were therefore tried during the first two
years.

(a) Apart from the normal contour terrac-
ing, pitting and planting, regardless of soil
tyfi and slope, rectangular planting in flat
and undulating slushy area with rows as far
apart and plants as near as possible but
within the maximum stand prescribed. The
possible technical and economical advan-
tages of the latter planting in the particular
soil conditions and the theoretical aspect for
rows towards South-West become apparent
from observations recorded elsewhere.

(b) Reduced and staggered application of
fertiliser mixtures in exposed areas and for
oversized plants.

(c) On steep hillslopes exposed to South-
West, the prevailing wind from May to
August caused ultimate defoliation of young
plants, which until then showed most encou-
raging growth. Butin 1966, neither cyclone
nor wind, damaged plants on hillslopes pro-
tected by adjoining forest belts. Patches of
forest had been left uncleared on very steep
slopes and along both sides of ravines and
adjoining perennial and possible sources ot
water during dry season. The 100O-teet
forestbelt along over a mile boundary ot
the plantation reserved for future road deve-
lopment may also provide some protection
at the early stages.

In some regions of Kerala, inhibited
initial rubber growth due to wind is matae
up after a period of few years, while motna
parts the retardation persists longer.

(d) Reduction in the size ot pilting
adopting “alavang * planting in slushy areas,
owing to peculiar soil conditions compareu

with standard planting.

Planting in standard pits of 3x3x3 and
2ix27x2i feet during 1965 in .slushy area
presented a disappointing spectacle in the
beginning, in contrast to most encouraging
growth on hillslopes. Limited experimental
‘alavang’ planting and that on slightly
raised bed indicated that in stiff clayish
underlying soil of slushy area, the plants—
regardless of sprouted seeds or stumps—
could be more easily establishedj with the

Development Statio.i. Fefrargunj, 12 manths after

least soil distufbance tban by conventional
nilting, followed by refilling and planting, m
ilK processing of which soil bsconics puddled

Subsequent growth remained unaffected
wtoher pitted or not. After liberal manur-
inc reinforced by frequent mulching with
Puemria cuttings, plants in the slushy por-
tion improved considerably but not yet to
the size ot planting on hillslopes.



Basing on this experience pitting, was
reduced to2x2x2and againto I|x*Jx!J
feet as well as to feet cubs dur-
ing 1966. apart from continuation of limited
trials wiihout pitting on terracing with many
variations and ‘alavang’ planting in slushy
area.  Earlier growth on loose hilislopes
appeared to follow the same pattern as in
slushy area, I. c. variation in the size of pit-
ting and even non-pitting hardly affects
growth in the peculiar Andaman soil types
under normal manuring.

Deep rooted jungle trees seem to be
exceptions in Andaman especially in slushy
areas  The lateral roots of old rubber trees
on hillslope could be traced to over 100 feet
from the collar indicating typiCvil rooting
pattern, possibly influenced by soil factors.

(e) Use of 1 year, 2 year clonal stump,
stumped clonal and seed at stake planting
to find out the cheapest and quickest plant-
ing technique.

Sprouted seed at stake planting on a
hillock during late October 1965 could sur-
vive the Andaman drought without watering
and after 1" years attained very satisfactory
growth compared with the same year earlier
planting of 10 month clonal slump. The
trial indicates encouraging possibilities of
seed at stake planting for later field budding
or for establishing clonal rubber in com-
mercial scale even under Andaman condi-
tions.

(f) Thorough, light and “no”
methods of opening up jungle for
planting.

(g) Removal of stumps from the planting
rows as well as retention to find out the
impact of disease and pest.

burn
rubber

(h) Use of various types of leguminous
creeping and bush covers for soil conserva-
tion and rejuvenation of stiff soil by mulch-
ing. Besides Puerariuy covers planted
include Calopogonium mucwioides, Centro-
sema pubescens, Crotalaria anagyroides,
Crotalaria usaramoensis, Tephrosia Candida
and Tephrosia vogellii,

(i) Different methods of physical soil

conservations.

Terracing in undulating and flat slushy
area stagnates water preventing natural
drainage in spite of lateral drains cut. Plant-
ing after the main rains during Octoberf
November was tried with minimum soil
interference. Contour lining in slushy land
foll.iwed by terracing for soil conservation
and normal pitting seem to be incompatible
with cutting costly drains in the same area
to prevent water stagnation.

(j) Use of high yielding clonal seedlings
from Malaysia and S. India and introduction
of budded planting materials of foreign
origin for comparative yield studies.

Some of the aforesaid methods indicate
many possibilities, but final assessment can
be made only after many years.

Economy of rubber cultivation

The rubber tree normally starting pro-
duction from 6 to 7th year afler planting
continues to yield to some 25 years or more.
The present practice is to replant after some
25 to 30 years with the latest high yielding
planting materials. The yield per acre for
ordinary material averages upto 400 Ibs.
against 800 to 1,000 Ibs. for high yielding
clonal or budding. The average annual
yield of 8,65,238 acres of clonal and budded
rubber under tapping in Malaysian large
estates works out to LO09 Ibs. per acre.
Higher yields upto 2,000 Ibs. or more are
realisable with latest improved planting
materials but the current average of the
largest rubber producing country may b* a
safer commercial basis for comparison.
While the minimum price per pound is con*
trolled to Rs. 1.50, the maximum which is
left unfixed, recently soared to over Rs. 3.00
and again dwindled to Rs. 2/-. The net
income of high vyielding rubber plantation
may be roughly estimated as up to 30 per-
cent of the gross income during a tapping
period of 20 years or so excluding land
value.



407,014 acres under rubber cultivation
lje Indian Union, South Andaman
‘mounts for comprising 583 acres
Mdusiveof 150 acres planted during 1966.
nut current annaual production of natural
ij synthetic rubber totals 50,500 and
16 400 "tonnes respectively against 100,000

tonnes consumption; the deficit being
made up by import costing crores of
rupees.

Seed a( stake— 9 months after planting

Out of 76,140 units, only 636 exceed 50
acres while the icmaining are small holdings.
Units less than 5 acres number oyer 65,000
averaging about two acres each indicating
the popularity of rubber planting among
small holders in South India and possibilities
of development in the Islands as a pan of
colonisation schemo.

me IUDoer pianiaiiuij on the small
holding point of view olTers some unique
features. The small grower with rubber
plantation Dewioground, unfettered by kabour
codes, animated by personal interest and
with the coveted ownership of a viablie uni
loeming large becemes an CEMiiiAREL.
proprietary worker requiring --heither ng
control rror enforcement but only technics!
guidance along with limited
assistance. During 1965-'66, nearly -W
Andaman settlers came forward to p

rubber in partof dry land allotted to them,
subject to rendering necessary technical and
financial assistance.  Five acres of dry land
provided for each family are mostly left
unutilised. Tapping, collection of latex and
processing take only 4 or 5 hours work
daily. Women tappers generally excel men
and adolescents as well as children can be
provided with light paid employment even
under the Plantation Act labour Rules.

Budded stump-1 year afccr planting

No other crop gives continuous employ-
ment throughout the year for all raembere of
family with regular income as rubber.  1ms
may explain the extraordinary increases ot
rubber small holdings ra South India and
in all rubber producing countries m South
East Asia.
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NIEWS

AND NOTtS

All India Rubber Planters’ Conference

The first All InJa Rubber Planters’ Con-
ference held at Mundakayam m December
1966, under the joint auspices of the
Mundakayam Planters” Association and the
Rubber Board marked a new era m the
history of the rubber plantation industry in
India. Never before had the entrepreneurs
in the plantation sector gathered in such a
targe number to discuss problems affecting
the industry. The common forum evolvei
at the conference thus marked the besinning
ofaconcerted effort to eradicate the mala
dies afflicting productivity in plantations.

The Conference, scheduled for two days,
was inaugurated at 10 A. M. on :H-12
by Shri Bhagawan Sahay, the then Governor
of Kerala. Declaring open the Conference,
the Governor commented the vast potentia-
lities of the plantation industry. Shri  b-
Habeeb Mohammed, Chairman, RutiDvr
Board, who presided over the occasion,
called for better productivity at 1« *
Shri B. C. Sekbar, Director of the Malayan
Rubber Research Institute, who ™
the occasion felt honoured in
ciated with the planting community o
homeland. Shri Sekhar came to India specia
ly to attend this Conference. Shri M. r-
Alexander, Chairman of Cardamom Board,
who addressed the gathering
success to the conference on
particular section of planters he repres

Shri A. V. John Ancheril, Chairman of
lhe  Conference Committee  and
Mundakayam Planters’ Association,
‘Nelcoiiiing the chief guests dealt

the significance of convening the first Confe-
rence of this type at Mundakayam and tlie
elaborate arrangements made by the com-
mittee for the conduct of such a conference
at the national level.

Shri P. tC. Narayanan, Information officer
of the Rubber Board read outthe m;ssap
received, wishing success to the function
from eminent persons. SSri S. Sreen™san
Convener of the Conferenc® Committee,
thanked the guests. The inaugural session
concluded at 11.30 A. M.

The Plenary sessions started soon after
the inaugural session. Shn B. C. Sekhar,
Director of RRIM, acted as the Director of
the discussions.

The first session started with a paper on
..plfnting materials and " 1
K T Jacob, Director of the Rubber Rese

“sekhar appreciated the value of the
L menJof the paper presented by Dr. Jacob.

,..econd se.“n started*wi* thep.-

S~am a IS g
Commercial exploitation of rubber.

The third session on the first day ended

Ananth Dy. Director of the Rubber
Research Institute of India.



Shri Bhagawan Sahay inaugurates the confcrence.

Shri P. S. Habceb Mohamed Shri A. V. John

Shri B, C- Sekhar, and Shri M. P Alexander arc also =een io the picture.

The film naturMLY it’s ruruer was
shown lo the delegates after the third session.

The fourth session started the next day at
10 A. M. with a paper by Shri K. V. George,
Dy. Director, Rubber Research Institute of
India on “ Control of diseases and pests of
rubber.” Shri B. C. Sekhar presided.

Shri D. S. Kulkarni, Editor of “ rubber
NEWS ” in the fifth session, viewed the
“Natural Rubber Industry ’ as a third man.
His paper, on “ Natural rubber—A third
man’s point of view ” was subjected to pro-
longed and healed discussions.

The development scfaemcs of the Rubber
Board were discussed at length by Shri

A. K. Raja Padmanabiian, Development
Officer in his paper presented al the sixth
session.

Shri A. V. John, Chairman of the Munda-
kayam Planters’ Association gave a detailed
account of the “ Problems confronting the

rubber plantation industry ” from a plan-
ters’ point of view in the seventh and the
last session.

Concluding session
After the plenary sessions, the valedictory

address was delivered by His Gracc.
Benedict Mar Gregorios. Archbishop of
Trivandrum. The Archbishop reminded

ahead of the planting
the productivity

of the great task
community in increasing
by moving with the times.

Shri George John, Vice*chairman of the
Rubber Bo:ird welcomed the guests. Shri
B. C. Sekhar. Director of the Conference,
reviewed the highlights of the recommenda-
tions emerged as a result of the discussions



Dr K T.Jacob, Director, Riibter Roscatch Inslitute of India presenting tiis pai«r on

« Planting materials anj planting,’

from I r f, Dr. K.T. Jacob, Sbri B.C.Sekha , Shri A, V. John

anti Shii Habeeb Moltamed,

at the plenary sessions, Shri Abraham
Lukosc, Convener of the Conference Com-
tnittee proposeti a vote of thanks.

Representing the delegates attended tlie
conference, Shri K, C. Sankara Narayanan,
Managing Director of the Plantation Corpo-
ration of Kerala expressed appreciation for
lhe fine arrangements made by the organi-
sers of the conference. He announced on
behalf of the Plantation Corporation his
**illingness to play host to the Planters’
Conference next year. His announcement
was received with cheers by the delegates,

H\liiliit-i,.i

As a part of the conference a two day
exhibition had been arranged at the premises

of the Mundakayam club. Leading con-
cerns in the field of Plantation supplies had
put up stalls at the exhibition.

Souvenir

To mark the flrst A. I. R. P, C,, the com-
mittee published a souvenir including the
contributions from eminent men in the field
of R, P. Industry.

The Conference has been able to create
indelible impressions in the minds of those
who attended it. The many a present they
received from well-wishers of the conference
in the form of kit, key chain, penetc added
to llie charm of the assembly. The Coffee
Board's cesture of offering free coffee to the
delegates”was praised by all. The facilities



arranged for Boarding and
delegates were also well appreciated.

International

The Indian Phytopathological Society had
organized an internalional Symposium on
Plant Pathology from December 27, 1966 to
January 1, 19fc7 which was held at the
Indian  Agricultural Research Institute
campus, New Delhi, with one session at Agra
fora day. An exhibition had been orga-
nized at I. A. R. 1 campus during the
symposium to give a complete plant disease
picture of the country to visiting scientists

Industrial

About 200 delegates attended the Indus-
trial Seminar held at Nagercoil in Kanya-
kumari District on 28th and 29th November
1966. The then Chief Minister of Madras
Shri Bhakthavalsalam inaugurated the Semi-
nar. Shri Venkitaraman, the then Minister

lodging of

The assembly was acclaimed unique in
many respects by the participants.

Symposium on plant pathology

from abroad as well as participants from
other states. Rubber Board also took part
in the exhibition.

The then Union Minister Shri C.
Subramanyam visited the stall.  Shri
K. N. G. Menon, Board’s Liaison officer at
Delhi took him round the stall and ex-
plained the exhibits.

Seminar at Kanyakumari

for Industries also spoke, Shri P- B. Krishna
Swamy, District Collector welcomed the
gathering. Dr. N. H. Sivaramakrishnan.
Dy. Director, Rubber Board participated in

the discussions that followed.

Loan Schemes for Plantation Development

The Agricultural Refinance Corporation
had set apart Rs. 6 crores in the current
financial year for the development of plan-
tation industries and Agriculture. This was
disclosed by Shri K. C. Cheriyan, Managing
Director, Agricultural Refinance Corpo-
ration.  He stated that the success of the
scheme depended on how people utilize
the oppertunity opened to them and added
that the experience so far had shown that
the incentive in this direction was insufficient.
He was addressing a Conference at the
Rubber Board office on January 31stcon-
vened to discuss the matters pertaining to
the loan schemes by the Refinance Corpor-

ation. Shri A. K. Rajapadmanabhan,
Development  Oflicer, Rubber Board
presided. The Senior officers of the Rubber

Board attended. The representatives of

the Banks as well as the representatives of
the plantation industry took part in the
discussion. Shri Cheriyan had refuted the
criticism that the commercial Banks were
disinterested in the proposed schemes of the
Corporation. He stated that in accordance
with the provisions of the constitution, the
corporation could not pay the loans direct
to the growers and hence if such a provision
was necessary, the existing laws had to be

amended by the Central Government.
However be promised to do whatever
needed to help the growers within the

present limitations.

Speaking on the occasion Shri A K-
Rajapadmanabhan said that the rubber
growers should be educated the advantage
of the loan schemcs thereby installing
confidence and belief among them.



Municipal Exhibition at Kottayam

Chri A. M. Thomas, the then Minister for
Defence production inavgurated the IOth
AHustrial and Agricultural fdir at Kottayam,
ctri Kuriail Uthup, Municipal Chairman
nresided Spcalting on the occasion the
Minister stressed the importance of orgmis-
i,,. such exhibitions which in every respect
imparts knowledge about the developmental

activities taking place around the country.
Among others. Industries Dapartment,
Medical College, Agriculture Department
and Rubber Board participated in the
exhibition. The exhibition ended on
January 21st 1967. Shri R. Prasad distributed
prizes at the concluding day. He also
visited the Board’s pavilion.

Crepe Milling Factory at Cheruvannoor

Siiri p. S. Habeeb Mohamed, Chairmin,
Rubber Board, had laid the foundation stone
for the Cheruvannoor Crepe Milling Factory
at Cheruvannoor near Faroke on February
11, 1967. Shri A. D. Boland presided over
the meeting.  Speaking on the occasion the
Chairman explained the immense possrbi-
lities of developing rubber plantations in
Malabar area. In this connection he
mentioned about the Crepe Milling Factory
proposed to be constructed at Palai in the
Co-operative sector with the assistance cf

the Rubber Board. He also pointed out
the possibilities of starting more Creoe
Milling Factories in Malabar. Shri G. K
Panikker of Rural Industries Project. Calicut,
welcomed the gathering.

The Rural Industri.-s Project with its head-
quarters at Calicut is financing the Factory.
The Crepe Mill is to be constructed at a
cost of Rs. 3 iakhs. The Cherurannojr
Crepe Milling factory is the first of its kind
in Malabar area to be constructed on an
industrial basis.

Research Centres at Calcutta and Bombay

Indian Rubber Manufacturers' Associa-
tion had decided to set up two research
centres at Calcutta and Bombay to do
research on problems relating to the manu-
facturing of rubber products and rubto
made goods. A decision to this effect had

Board’s
funclfonTng T N*ew The addr«s of

the new office at Delhi is Liaison
Rubber Board Liaison office, F—27.

officer,

Rubber Growers

The first rubber Growers
conference at Palai marked the begmni g
closer contact among growers giving a
outlook with an wurge to discuss ”ir

common ﬁroblems_ in a
phere. The objective of suph conferences

®R’

been taken at the council meeting ofihe
1IRMRA at New Delhi on March 7

1967. Dr. K. f. Jacob, Director/Rubber
Production Commissioner attended the
meeting.

,he Rubber Board Shri K. N. O. Menon
j.l.arge of the New Delhi othce.

;s to classify the problems

proved to be worthy of its



Shri P. S. Habeeb Mohamcd, Chairman, Rubber Board inaugurates the conference
Shri K. M. Chardy, Shri 1homas Joseph Koftukapally, and Shri P. 0. Kuriakose are also seen.

the joint auspices of the Rubber Board and
the Meenachil Taluk Rubber Planters
Co-operative Society.

Over 200 delegates from different rubber
growing f'istricts of Kerala representing
cooperative institutions participated in the
conference.

Inauguration

Inaugurating the two day conference,
Shri P. S. Habeeb Mohamed, Chairman
Rubber Board observed that a conference
of delegates representing  cO'Operative
societies was being held for the first time and
that it clearly showed the progress won by
the societies in this sphere. The Chairman
further said that the Rubber Board always
aimed at enlarging ihe working ofco-oper-
atives.  He exhorted the Rubber Marketing
Societies to come forward and study the
problems facing the growers more closely
than confining in their own realms of
activity viz., marketing.

Price decline and its Effects
Commenting on the decline in prices, the
Chairman detailed the factors that led to the

decline in price levels and revealed the steps
taken by the Board. He informed the
delegates that the Board had taken up the
problejn with alf its seriousness. Shri
Thomas Joseph Kottukapally presided. The
Secreiary of the conference Shri P. K.
Narayanan welcomed the gathering. Shri
P. J. Thomas proposed a vote of thanks.

Papers presented
The following 6 papers were presented in
two days.
Paper
Necessity for

Rubber Growers Dr. V. R. Narayanan
cO'Opcraiives Nair

Author

Co-operative Rubber

Marketing Shri K. V. Joseph

Co-operatives and

Industrialisation Shri J. Y. Joseph

Co-operative Shri M. S. Gopalan
Nai

Credit r

Rubber Development

Schemes Shri K. P. Phalgunan

Shri P. Mukundan
Menon

Modernisation of
small holdings



Pflch paper elicited lively discussions. Chandy. Shri Chandy discussed in detail
cnTasrce P. S, Habecb Mohamed, T.V. the difficulties experienced by the growers
iLeoh, A. K. Rajapadmanabhan. Dr.  angsyggested the steps to Ik taken up to
i A Jose and Prof. P. J. Mathai presided uphold the price line
over lhe respective sessions.

Elaborate arrangements had been made Sliri T. P. Seethararaan, of the Trichur
for the Boarding and lodging of delegates. Rubber — Mariceting ~ Society  suggested
On the first day " Film Naturally It’s that the next co-operative conferenc; should
Rubber” was projected. The conciu’ing be held at Trichur. This met v/ith the
sesMon was presided over by Shri K. M. approval of the delegates.

Orissa Plants Rubber

The State of Orissa has taken up rubber dry spell for three months. 70 per cent of
planting in an area of 20 acres. This enter- the rains occurs during middle June-middle
prise manned by the Soil Conservation Dept, August. The soil of the area is red loam,
of Orissa is in unison with the programme \whh a PH of5.5 to 6.
of the Rubber Board for bringing additional

area under rubber in the country. The material used for planting here is

. ) . Tjir-1 seedlings. The performance of the
sitzzteed Rol:lbl:ﬁ; Zaarervad:fM[ihder?apEar”Rlz)z;sv plant appears to l_)e satisfactory. Encour-
in Mayurbhanj district. The planted area age:d by this experience the Governme_nt of
is400 ft. above mean sea level, it enjoys Orissa has dccided to plant rubber inan
an iinnual rainfall of 60-65 inches with a additional area of 20 acres this year.



ESTATE CALENDAR

For Rubber Qrowers

Januarq
In the northern regions wintering may commence. This is the time when
annual tapping rest is to be adopted and the panels protected with prowax
or rubber kote>prowax mixture. Felling and clearing for newplanting or

replanting is done at this time. This is also the time to start collection of
Purearia seeds.

Fcbpuapij
Wintering spreads effectively in most of the areas. The trees wintered
earlier will start to refoliate. This is the time when sulphur dusting agiinst
powdery mildew has to be commenced. Many of the estates are allowjd to
enjoy tapping rest. Marking for the next season tapping can be done.
Preparation of the land for planting is continued. Collection of cover crop
seeds can also he continued.

March

Tapping rest can be discontinued and tapping commenced. Young areas arc
opened for tapping. Sulphur dusting rounds against powdery mildew is lo
be continued. Weeding is done in immature areas. Manuring can be
started. In nurseries budding is done. Towards the end of the month
spraying of fungicides against abnormal leaUfall is started in large estates.
In areas where planting has to be done, terracing, lining, pitting etc. ihrdUi
be done. Stimulants may be applied on trees 20 or ra*re years old.

April
Weeding and manuring arc continued. Spraying against leaf-fall also is
continued. Budding in nursery and field is carried on. Preparation of land
for planting is continued. The natural undergrowth is slashed. Dead woods
arc removed from the garden.



btate calendar

Mail
Spraying is continued. Treatmentto prevent pink disease is done Budding
can be continued if necessary. Slashing of undergrowth
Sowing of cover crop seeds can be commenced.

is carried on.

June
New flushes of young plants have to be given spraying.
be sprayed. The pits are filled and planting started.
are disinfected with fungicides and water
treseal done.

Nuricri;s ar® to
The tapping panels
proofing with prowax or wax rex
If needed the beds for sowing seeds can be prepared. Cover
crop seeds aie sown or cuttings planted

JulMm
New flushes in nursery and young plants are sprayed.
If trees are tapped during this month panel
Seed collection is done if available

Pianting is conti:med.
protection should be given.

August
New flushes in nLrsery and young plants, in regions where shootrot is
prevalent, are sprayed. Treatment against pink disease

colleclion, is continued. Panel

is done. Seed
prolection is given in areas where tappmg is
done. Rubber seeds are sown.

September
This is tIK time for weeding and manuring. Sowing of n
continued. Repeated inspection and treatment ot pink disease shoidd
done Young rubber buddings planted out during n

given shade. Yield stimulants may be applied on trees 20 or more

years old.

October
weeding and manuring may be continued.J » d woo should bo removed.
Tapping panel should be given protec

Noi/ember

Mulching should be done in nu”ries ~ \Y%
Plants should be
years old and ofolder plants snouia

December
-
Lime-washing and mulching is co

seeds arc collected during Ih»"

.inued if found necessary.

Calopogomum



P lanters:
y Mtyou are looltint/ for /inanee
for new plantintf. roplantinif...

getin
toueh truh

The Bank of Baroda
soon.

We now offer medium- and long-term finance
for the plantation industry.

This useful facility is available to you

at reasonable rates of interest.

W fiat's more, such loans can be repaid

in easy instalments.

Pl«ase contact your neaiest branch for dtUii* or the »ch»me

THE BANK OF BAROOA LIMITED
(Estd. 1906} Rtod. Office; Mandvi. Barods
Over 270 branches in India and abroad

W rilt for our FREE infornaOYP folder on (he agiicijllurti

>tfinance scOwne and oar fHEZ. bookWi. -May We Hetp You
which dBlifs ofall Cur stfnctk



' The Rubber Board

P. S. Habeeb Mtihamed
..{ Research:

Or. E- T. Jacob

T.V.iM «ph

litor:
p. K. Narayanan

ist- Editor:
T.N. V. Namboodiri

Annual Subscription
Rs. 2. GO Fnciijn : Rs. 3.1)0
Single copy : 30 R

PubUshi’d by
The Rubber Boarc',
m Kottayam-9.
~ wmla State. India*

Rubber Board Bulletin

Vol. 9 No. 3 1967
Contents

Rubber Prices 3
Rubber Prices and Import Policy

F. S. Habeeb Mohamed 5
A Review of the Progress of the Natural Rubber

Industry in the Various Rubber Producing Countries

R. Gangadnaran Unni 10
Rccent Advances in Rubber Research in India

K. T. Jacob and M. Abdul Kalam 0]
Fertiliser Grades and Fertiliser Schedules for.Rubber

during Pre-tapping and Mature Stages

K. C. Ancnth 22
Mitenia cordata, B. L. Robin, aii Alien New to South India

V. K. Bhaskaran Nair 28
Effect of Markina Immature Rubber Trees on the

Subsequent Girthing

M. J. George 3
Improved Skim Rubbbr « Creaming of Skim Latex

E K nomas oiid f- John Jacob &
Wind Damage in Rubber Plantations

M. Malhew and C. M. George
Standardisation of Natural Rubber

P. S. Habeeb Mohamed 4
The Fifty feventh Meeting of tiie Rubber Board a7
The 8ist Meeting of the International Rubber Study Group 51
Price Policy for Natural Rubber and Econom.cs of

Sirall Holdings

News and Notes

Fstaie Calendar

Rubber StatiMics

cu,a< and snails feed on tender leaves
and"buds of rubber plants and drink latex.
An affccted plant.



Rubber is erasing our costly imports
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Rubber Prices

The price of natural rubber had been under control in India upto
the 16th December, 1963, on which day the Governroeot of India
lifted the coDtrcl and removed the maKiraura and minimum prices
then in force. Following certain represeotations and taking into
account the disquiet caused by the lifting of tbe control, the Govera-
menl reimposed a minimum price on the 19th December, 1963, which
was actually the minimum price that existed before decontrol.

In fact, neither the removal of the control on price nor the
reimposition of a minimum price had any appreciable impa« on the
market situation upto the middle of 1965. The price remained
steady as before for about one and a half years since removal of
control and it began to rise only from June, 1965. During April,
1966, the price of rubber touched the peak level and thereafter it
began to decline. And that trend has been continuing ever smce.

It may be mentioned here that the quantity of rubber sold at
the peak price level was very limited. The steep r.se in pnoe could

bV fecWrlwreiheflre

in the rubber plantations,

tim.~ when the price of natural rubber was ruling

It was at th manufacturers approached the Govern-
high, A® /for position of the maximum price of natural
ment of India for 1966 the Government asked the
rubber and thereupon, n an enquiry into the cost of produc-
Tariff Corannission to undertak , ("n,,e,aations regarding
,io,, of natural sub~n n n

tir'tren”ii'tN ov~be”- 1966 and submitted its report to the
Government on the 3Ist May,
r*nf»rt of the Commission, the Govern nent
After considertng the jeport August, 1967. The Govemmerjt
ggggol{re]&e%étsrecommendationOJ tﬂ?Tariff (ic)omcm;]ssion thi’ltuFds'b‘lelg/fair
quintal of Sovernm .,f India, by a

R‘ric_e_ On the ’/gaz_et_te of India, brous.H the price of
otification published =" jeimposed maximum and minimum

s r a.rubier as the fair pnoe recom-

& % rV 3 commission,



Along witb its decision on the pric« of rubber, the Governmeni
have also aDnounccd the introduction of a Cash Subsidy Scheme for
one year for the benefit of small rubber growers owning upto four
hectares, as the Goverament have found that the small rubber growers
are in need of some immediate support to improve their productive
efficiency. The Government have appointed a committee to enquire
into the economics of small holdings and to suggest such measures
as may be necessary to improve the efficiency and to contribute to
the stability of the small holding sector. When it is remembered that
63 percent of the rubber area in India is owned by small holders, the
importance to the industry of the steps to be recommended by this
committee will be clear. The committee has already commenced its
work. It may be hoped that the recommendations to be made by
the commitee after going in depth into the economics of th:; small
holdings would help stabilise the position of the small holders.

Tliough there may be difference of opinion whether the pries
f«ed by the Government is fair and reasonable, now that ihc maxi-
mum and minimum prices have been statutorily fixed, it should be
the endeavour of all concerned to stabilise the market and to help
the producer get the minimum price fixed by the Government,
for his product. It may be mentioned in this connection that as per
section 13 of the Rubber Act, 1947, it is an offence to buy or sell
natural rubber at a price higher than the maximum price or lower
than the minimum price fixed by the Government.

It is reported that the Government of India have decided to stop
all imports of natural rubber during the current year. There are now
adequate stocks of rubber with manufacturers, dealers and estates
sufficient for more than four months' consumption. This is also the
peak period of production of natural rubber in the country. The
glut in the rubber market has been continuing even after fixation of
the price of rubber. But the decision of the Government not to
allow any more imports may have some effect on the market and the
siiuation may improve to the benefit of the rubber growers.

The decline in the price of natural rubber is not a problem
peculiar to India. The international price of natural rubber has been
at an all time low level and the major rubber producing countries are
considen’ng of taking concerted action to face the grim situation. In
fact, the minimum price now fixed by the Government of India is
very much higher than the ruling international price. All these
factors point to the necessity of reducing the cost of production of
natural rubber by adopting improved methods of cultivation and
processing, so that it can aucccssfully compete with the synthetic
product when occasion demands. The rubber planters in India
should no longer be complacent in the matter ormodernisation of the
plantation, under the belief that they will continue to enjoy ?
protected market fora long time to come, as the situation is changing.
They also have to move wiih the times.



Rubber Prices and Import Policy'

p. S. Habeeb Mohamed'

The prices of natural rubber have mvrkei
asharp decline in the market recently from
ihe high levels reached about the middle of
1965, This steiidy fall in price has created
a serious situation as far as the rubber
plantatiorj industry is concerned and the
Rubber Board has expressed i's apprehen-
sion that it would adversely affect the
future of the industry. The Board at a
raecling held at Kottayam in March. 1967
wes of the opinion that the presc.it situation
i the result of indiscriminate imports of
natural rubber and hence imports should be

stopped immediaiely. It is the Board’s
view that unless prices are stabilised,
expansion in rubber cultivation and pro-

duction would receive a setback.

Manufacturers” View
The spokesmen of the
manufacturing industry,
agree wi.h the Board’s analysis of the
Situation that it is the imports that are
<icpressing the prices of indigenous naiurjl
n.”*er. In their view higher imports were
ntcessitatcd by the high prices of indigenous
rather wh.ch hindered the expansion pro-
Wrames of the manufacturing industry,
Tteraanufacturing industry has felt that lhe
I"ubber Board taking
altitude in

rubber goods
obviously do not

was a partisan

the matter of prices of natu al

rin favour of the industry

lantation
at the planters cou be expected

‘“bbe IJ
«’dth d not

This article was written bcfons the
for natural rubber on the recommendations

* Chdirman, Rubber Boanl.

to take interest in reducing the cost of pro-
duction of rubber if the Board itself was

constantly harping on higher prices for
lubber. The apprehension has also been
voiced ihat if the industry’s estimated

import requirements are not fully met, all
its manufacturing and export programmes
would be seriously affected.

The manufacturing industry also comeods
that even the present market price of rubber
is much higher than the controlled minimum
price of R™. 323/- and much belter ihan the
inlcrnational market pric.-. It has expressed
surprise at ih: slalement by the Board that

the rubb-r goods manufacturers were
reluctant to iuy robber from the Indian
market.

Growers Unhappy

interesting to note that the r*bt"r
growers also have not been happy over
policy of the Board rcgardmg ~

nitu--al rubber, ~ley fer
not helped them o
p.; .es for the.r
on the j of
p.cc level even andreducmg

production ol ruooe
,l.e policy of the Board has
in its perspect’ve e.ther
by the producers,
in this context

true

mtnufacturers or
ropriite

by a
It will be E‘E‘-
announced minimum and maximum pru«

to

the Tariff Commission.



recall the background of the problem of
prices of natural rubber in India and to
enunciate the guide lines to be followed for
the future.

History of Price Control

The price of natural rubber in India has
been under control since 1943 with a short
break in 1946-47. In 1943 the price of
natural rubber was fixed on the basis of the
price prevailing in Ceylon. The prices were
reviewed and revised in 1951, 1952 and 1961,
on the recommendaiions of the Tariff Board
and the Tariff Commission which enquired
into the cost of production of lubbjr.
The maximum and minin,um prices of
rubber were fixed by the Government upto
1963. On 16th December, 1963, the
Government lelaxed the prices of rubber
from control and as a result the'e was some
confusion in the market. The Rubber
Board brtught the matter to the notice of
the Government and on the 19th December
the Government fixed a minimum price
which was actually the minimum price
existing prior to decontrol.

Though the maximum price of natural
rubber was thus removed, the price in the
local rubber market remained steady upto
May, 1965. It was more or less around the
minimum price. However, by the middle
of 1965, the price of natural lubber began to
incre,.se and this trend continued upto the
middle of 1966. Since then it started to
decline.

Spurt in Priccs

Many reasons can bt jittributed for the
spurt in the price of natural rubber. In the
first place, (he country had to encounter
difficulties at the border and the rubber
manufacturing industry, being a strategic
one, had to step up production. As a
result, the demand for natural rubber
increased rapidly and indigenous production
could not keep pace with the increased
demand. Som? curtailment in imports of

natural rubber also occurred during the
same period. In addition to this, the Syn-
thetic Rubber Factory at Bareilly, which
started production in 1963, and which was
supplementing part of the country’s require-
ments of rubber, had to stop production for
a few months in 1966 due to a fire accident.
Further, the strike in the rubber plantations
during the period July to September, 1966,
also contributed to depleting the stocks of
rubber and consequent increase in prices.

Imports

As a result of the increase in price,
Government issued licences for import of
2,700 tonnes in July, 1965 and further
imports amounting to 10.000 tonnes were
a’so allowed in 1965—'66, which were
expected to be imported into the country
during 1966-67. The Government decided
on 26 8-1966 to allow an additional import
of 7,500 tonnes of natural rubber for the
first half of 1966-'67. It may be remembered
that the tyre industry was declared as a
priority industry following devaluation and
that imports for the tyre industry were
liberalised. It was also decided to allow
further imports during the second half of
the year.

It can be seen from the facts mentioned
above that Government have all >wed a con-
siderable quantity of imports of natural
rubber during 1966-67. The import of
natural rubber for the period September,
1966, to June, 1967, was26.?88 tonnes. This
is higher than the imports for any corres-
ponding period in the previous years and
even the total imports for the years 1965-"66
and 196t-65. The bulk of the imports
during 1966-‘67 has been made in the
period from September, 1966, to January.
1967, which is the peak period of production
of natural rubber in the country. This
resulted in a glut in the market, as the total
rubber available in the country exceeded the
demand. During the period April, 1966. to
June, 1967, indigenous production of rubbei
was 64,524 tonnes and the import for the
same period was 28,477 tonnes. Thus the



I flilantily available would be 98,001
whereas consumption during that
e, dwasonly 86,524tonn:s.

Stock of Rubber
To 10¢* proble]n from another
,1 itwould be admitted that thj stock of
hber with dealers and estates will be an
MHiration of the availability of rubber in the
At the end of June, 1967 the
“nck with estates and dealers was 11,675
onnes as against 7,20+ tonnes at the end of
Juno 1966. This does not molude the stock
with small growers numbering about 82,030
and sharing more than 40% of the totil
production of natural rubber.

Another inipoitant point to be remem-
bered is that even though natural rubber is
produced by about 82,000 growers, the big
consumers are few in number and their pur-
chase policy will have an effective impact on
the market. During the period from
September, 1966, to June, 1967, the five major
tyre manufacturers in the country purchase
only 28% of the total production as against
63%duringthe period from September 196
toJune. 1966. Whereas they lifted 1974>
tonnes during the period September. 1965, to
March, 1966, during the same period m
1966—'67 they purchased only 7,702 tonnes.
This is another reason for the decline in the
prices of natural rubber.

To summarise, the present decline in the
pricesof natural rubber has been Jue to | )
the uiimely import of natural rubber dunn,
the peak period of production in the country.
(2) the decline in the offtake of rubber oy
bigmanufacturers. (3) the higher quanti y
imports than what was actually !
and (4) the increase in stocks of natura
rubber with dealers and estates as a reui
of increase in production.

Import Policy

To get over the present
ton. the Rubber Board has
Government that imports

ricted to the gap estimated by tlie °

between production and consumption of
natural and synthetic rubbers and that they
should be made in a phased manner rather
than allow imports in a particular period in
an \ear. Earlier the Board had recommended
the gap to be met by imports on the basis of
actual consumption plus four month’s slock
requirements. But on a further review of
the situatiocj arising out of the glut in the
market, the Board decided at its last meeting
to recommend the gap on the bisis of actual
consumption plus three months” stock
requirements. This revised recommeodation
has been made on the basis of three facts,
viz. (1) indigenous availability of natural
and synthetic rubbers has increased, (i) the
lyre and lube industries have been declared
priority industries entitled to the benefit of
the liberalised import policy, and (3) the
actual stocks with manufacturers, estates
and dealers do not average more thin three
months’ stock at a time. The Board has
also requested ihe Government not to allow
any import of natural rubber during the
peak period of production and that further
licensing of imports should be stopped and
those licer.:c” wuich are iu the stage of being
processed should be suspended.

Price Difference

The manufacturing industry has taken the
stand that even the present market pri.-e of
natural rubber of about Rs. 4/- per kg is

h »her than the notified mraimum

™ i t 323 and it is not able to get
S ie s of rubber either from the producers

tL dealers at the correct price. But when
“iinin g about the high pricesthat it has
complaining A“a b o u t an import-
“ ™n«ment wLh has been in force

an, a ji,,g to this arrangement,

since tije difference

the nrice of indigenous

natural rubber

“'e«'lhe idea behind the Governments
.m wis B euual.se the rubber prices in

decision the iaiporiel priee

the controlled price and thus



rccal) the background of the problem of
prices of natural rubber in India and to
enufciate the guide lines to be followed for
the future.

History of Price Control

The pricc of natural rubber in India has
been under control since 1943 with a short
break in 1946-'47. In 1943 the price of
natural rubber was fixed on the basis of the
price prevailing in Ceylon. The prices were
reviewed and revised in 1951, 1952 and 1961,
on the recommendaiions of the Tariff Board
andtheTaiiff Commission which enquired
into the «)st of production of rubbjr.
The maximum and minin um prices of
rubber were fixed by the Government upto
1963. On !6th December, 1963. the
Government lelaxed the prices of rubber
from control and as a result the'e was some
confusion in the market. The Rubber
Board bn ught the matter to the notice of
the Government and on the 19lh December
the Government fixed a minimum price
which was actually the minimum price
existmg prior to decontrol.

Though the maximum price of natural
rubber \vas thus removed, the price in the
local rubber market remained steady upto
May, 1965. It was more or less around the
minimum price. However, by the middle
of 1965, the price of natural iubber began to
increase and this trend continued upto the
middle of 1966. Since then it started to
decline.

Spurtin Prices

Many reasons can bt attributed for the
spurt if) the price of natural rubber. In the
first place, the country had to encounter
difficulties at the border and the rubber
manufacturing industry, being a strategic
one, had to step up production. As a
result, the demand for natural rubber
increased rapidly and indigenous production
could not keep pace with the increased
demand. Some curtailment in imports of

natural rubber also occurred during lu
same period. In addition to this, the Svn
thetic Rubber Factory at Bareilly, which
started production in 1963, and which was
supplementing part of the country’s require
ments of rubber, had to stop production for
a few months in 1966 due to a fire accident
Further, the strike in the rubber plantations
during the period July to September, 1966
also contributed to depleting the stocks of
rubber and consequent increase in prices.

Imports
As a result of the increase in price,
Government issued licences for import of

2,700 tonnes in July, 1965 and further
imports amounting to 10.000 tonnes were
a'so allowed in 1965-—'66, which were
expected to be imported into the country
during 1966-’67. The Government decided
on 26 8-1966 to allow an additional import
of 7,500 tonnes of natural rubber for the
first half of 1966-'67. It may be remembered
that the tyre industry was declared as a
priority industry following devaluation and
that imports for the tyre industry were
liberalised. It was also decided to allow
further imports during the second half of
the year.

It can be seen from the facts mentioned
above that Government have all >wed a con-
siderable quantity of imports of natural
rubber during 1966-'67. The import of
natural rubber for the period September,
1966, to June, 1967, was 26,788 tonnes. This
is higher than the imports for any corres-
ponding period in the previous years and
even the total imports for the years 1965-'66
and 1964-‘65. The bulk of the imports
during 1966-67 has been made in the
period from September, 1966, to January.
1967, which is the peak period of production
of natural rubber in the country. This
resulted in a glut in the market, as the total
rubber available in the country exceeded the
demand. During the period April. 1966, to
June, 1967, indigenous production of rubbei
was 64,524 tonnes and the import for the
same period was 28,477 tonres. Thus the



total quantity available would be 98.001
tonnes whereas consumption during that
period was only 86,524totin:s.

Stock of Rubber

To look at ihc problem from another
angle, it would be admitted that thi stock of
rubber with dealers and estates will be an
indication of the availability of rubber in the
country. At the end of June, 1967, the
stock with estates and dealers was 11,675
tonnes as against 7,20+ tonnes at the end of
June. 1966. This does not include the stock
with small growers numbering about 82,030
and sharing more than 40% of the total
production of natural rubber.

Another important point to be remem-
bered is that even though natural rubber is
produced by about 82,000 growers, the big
consumers are few in number and their pur-
chase policy will have an effective impact on
the market. During the period from
September, 1966, to June, 1967, the five major
tyre manufacturers in the country purchased
only 28% of the total production as against
63% during the perioJ from Seplciiibcr, 1965,
to June, 1966. Whereas they lifted 19,242
tonnes during the period September, 1965. to
March, 1966, during the sane period in
1966— 67, they purchased only 7.702 tonnes.
This is another reason for the decline in the
prices of natural rubber.

To summarise, the present decline in the
prices of natural rubber has been due to 0)
lhe uiimely import of natural rubber during
the peak period of production in the country,
(2) the decline in the offtake of rubber by
big manufacturers, (3) the higher quantity ot
imports than what was actually required,
and (4) the increase in stocks of natural
rubber with dealers and estates as a result
of increase in production.

Import Policy

To get over the present confusing situa-
tion, the Rubber Board has suggested to the
Government that imports ?
ricted to the gap estimated by the Boar

between production and consumption of
natural and synthetic rubbers and that they
should be made in a phased mamer rather
than allow imports in a particular period in
an >ear. Earlier the Board had recommended
the gap to be met by imports on the basis of
actual consumption plus four month's stock
requirements. But on a further review of
the situation arising out of the glut in the
market, the Board decided at its last meeting
to rccommend the gap on the basis of actual
consumption plus three months’ stock
requirements. This revised recommendation
has been made on the basis of three facts,
viz.  (I) indigenous avaikbiUty of natural
and synthetic rubbers has increased, (2) the
tyre and tube industries have been declared
priority industries entitled to the benefit of
the liberalised import policy, and (3) the
actual slocks with manufacturers, estates
and dealers do not average more thin three
months’ stock at a time. The Board has
also requested the Government not to allow
any import of natural rubber during the
peak period of production and that further
licensing of imports should be stopped and
those licccjcj wiiich are iu the stage of being
processed should be suspended.

Price Difference

The manufacturing industry has taken the
stand that even the present market price of
natural rubber of about Rs. 4/- per kg is
much higher than the notified minimum
price of Rs. 3.23 and it is not able to get
supplies of rubber either from the producers
or the dealers at the correct price. But when
complaining about the high prices that it has
to pay now, itis forgetting about an import-
ant arrangem.int which has bsen in force
since 195&  According to this arrangement,
the manufacturers have to pay the difference
between the notiOed price of indigenous
natural rubber and the landed cost of
imported natural rubber. It would appear
that the idea behind the Governments
decision was to equalise the rubber prices in
the Internal market when the importc) prue
went below the controlled price and thus



place the manufaclurers who import rubber
and those who purchase locvally on an equal
footing. Jn ether words, the Government
have accepted the principle that the manu-
facturers should pay the same price for
rubber irrespective of its source.

This arrangement was working fairly satis-
factorily till the devaluarion of the Indian
Rupee in 1966. Bui since devaluaiion, the
cost of imported rubber has gone up and the
notified price of indigenous rubber has not
been revised. Hence the Board is not able
to collect any amount as price differcnc.*.
Yet the principle which has been enforced
by the Government since 1956 has to con-
tinue. If this principle is enforced, the differ-
ence between the price of imported rubber
and the Indian notified price has to be paid
to the rubber planters so as to equalise the
prices of indigenous and imported rubber.
Some manufacturers have, of course, taken
this factor into Jiccount and calculating that
the landed cost of imported rubber would be
Rs. 4.50 to Rs. 5CK) per kg, are prepared to
purchase rubber at Rs. 4.10 per kg f o. b-
Cochio. But even this arrangement does
not work because as the manufacturers are
having sufficient stock, they would not be
willing to purchase rubber from the market
and even when higher grades of rubber are
offered to them they are in a position to
reject them or purchase them as lower grades
thus forcing producers or dealers to under-
sell.

Board’s Views

The Rubber Board had all along been
holding the view that natural rubber pro-
duced in the country should fetch a reason-
able and steady price giving a fair return to
the producer. In fact the Board was of
opinion that any excessively high price would
not be good for the future of the plantation
industry. Such high prices would also
adversely affect the major rehabilitation
scheme of the Board, viz. the Replanling
Scheme, as the producers would be unwilling
to cut down low yielding trees and plant

afresh, because if very high prices prevail
even the low yield would be fairly remuner
ative. Besides, the Board’s programmes foj
improvmg the quality of rubber sheets would
also suffer because when the prices soar
neither the dealers nor the manufacturers
would be interested in quality but only in
acquiring as much rubber as possible.

Again we have to consider the impact of
synthetic rubber produced in the couotry
aud the price of imported rubber. Since the
SBR produced by M/s. Synthetics and Clie-
mieals Limited, issold at Rs. 4.35 per kg,
natural rubber prices would have some
relation to/fae price of SBR.  This is neces-
sary for the future of natural rubber. In
fact, during the period wheu natural rubber
was scarce, synthetic rubber manufacturers
in India were able to make serious inroads
into the consumption pattern of rubber in
this country. Therefore the mtural rubber
industry has to be watchful about the Impact
of synthetic rubber and asking for an exces-
sively high price for natural rubber would be
harmful to the long term interests of the
industry.

Reasonable Price

Now the question will naturally be asked
as to why the Rubber Board has taken such
serious note of the recent fall in the prices of
natural rubber. The answer will revolve
round the definition of a reasonable price for
rubber. The circumstances of today are not
the same as those of ten years ago. The
manufacturers have been pressing for the
reimposition of the maximum price of
rubber. The maximum price was removed
in December, 1Q63. and this has worked to
the advantage of the plantation industry in
the sense that fresh investment on a con-
siderable scale is flowing into the industry.
If the maximum price is reimposed, the flow
of investment which would have otherwise
come to rubber, would be diverted to other
fields pariiculariy becausc ihe prices of oth-r
agricultural commodities have b--en increj™
ing at a faster pace. It is interesting to note ui



tjiis connection lliat the index number of
naiufal rubber prices has been the lowe>t
among the important aaricultural commo-
dities. Natural rubber and tea are two com-
modities which have not benefited from
increase in prices that has been characteri-
siic of the Indian economy in the last few
years.

Stabilising the prices of natural rubber is
particularly necessary at a time when the
natural rubber in the country is not sufi-
cient to meet the growing demand. Thiv
will give confidence to the planters who
would like to expand their area under
rubber.

The Board has all along been advocating
the view that a maximum price should not
be enforced in the case o! natural rubber.
The intention behind removing the maxi-
mum price in 1963 was to give in:entive for
the industry’s development. The conditions
which necessitated the removal of the maxi-
mum price still exist.

Minimum Price

in regard to the minimum price to be
iixed by the Tariff Commission after its
present enquiry, the Board has been of the
view that it should have some relation to
the price of synthetic rubber prevailing in
the country and the cost of imported natural
rubber. Of course, cess to be paid by the
manufacturers to the Board would be out-
side the purview of the price difference. The
price of natural rubber should not be a cost
plus profit price alone. It should be an in-
centive price. This point is particularly

important as natural rubber is in short
supply in the cjuntry and the producer will
have to be given incentives for some more
years. Entrepreneurs s'-ould be brought
into the industry for further expansion and
this can be achieved only if an Incentive
price is guaranteed. This is all the more
necessary, as a considerable extent of the
acreage under rubber belongs to the small
growers.

The cost of production of natural rubber
has increased considsrably during the last
few years especially since the last enquiry by
the Tariff Commission. In this connection
the award by the Wage Board for the
Rubber Plantation Industry is worth men-
tioning. The cost of other items other than
labour charges has also increased in the last
few years. Again during the last ten years,
the number of small growers has increased
considerably which is a new situation to be
taken note of.

The Board has been consistent in its view
rcgardina the prices of natural rubber and it
has been”pleading for a steady and reason-
able price for rubber. Fluctuations in price
would be advantageous neither for the
plantation industry nor for the manufactur-
ing industry. The Board feels that a steady
price level could be achieved by regulatmg
the imports of natural rubber into the
country and recent developments justify the
views held by the Board. It is for the con-
cerned interests to sit together and arrive at
a oolicy that would be beneficial to all and
conducive to the balanced development of
all seciors of the rubber industry.



A Review of the Progress of the Natural

Rubber

Industry in the Various Rubber

Producing Countries

R. Gangadharan Unni *

Introduction

M ajor Producers

The major producers of natural rubber
according to their rank in production in
1966 are Malaysia, Indonesia, Thailand,
Ceylon, Nigeria, India, Liberia. Cambodia.
Vietnam, Congo and Brazil. The above
countries account for about 98% of the world
rubber output. The individual share of
these countries in world production and area
is given in Table 1

covers only 2.290 of the world production
But she holds the sixth rank, both In respeci
of area and production,

Importance of Natural Rubber

Almost ail tho producers of natural rubber
are exporting practiciUy their entire rubber
output to other countries- The only three
exceptions are India, Brazil and Philippines.
In fact, the former two countri**s are import-
ing rubber to meet the gap between their
domestic production and demand. Natural
rubber is one of the main pillars of the

From Table I, it isclear that Malaysia economy of the developing countries. Table
together with Indonesia and Thailand 2 gives the percentage value of rubber
shares about 80% of the world area and exports to total exports for some of the
79% of the world, production. India major producting countries.

Table |
iMajor Producers of Natural Robber and Their Share
in World Area and Production
Area at the Percentage Production Percentage
Country end of 1965 to total during 1966 to total
(’000 acres) area (000 tonnes) production
Malaysia! 4,790 333 1,003 41.2
Indonesia 4,910 34.2 711 291
Thailand 1,816 12.6 207 8.5
Ceylon 567 3,9 131 5.4
Nigeria 592 4.1 7 32
India 407 2.9 53 22
Vietnam 250 17 49 20
Cambodia 118 0.8 51 21
Liberia 265 1.8 54 2.2
Brazil 26 0.3 24 0.9
Congo 230 1.6 25 1.1
Others 394 2.8 51 21
Total: 14,365 100.0 2,436 100.0
(t Includes Singapore also)
Statislica) OlITiccr, Rubber Board, Koitayam-9, Kerala State. India



Tabic 2

Value of rubber exports

Country as a percentage to total
exports

Malaysia 40%
Indonesia 44%
Vietnam 69"
Thailand 17%
Ceylon 16™;
Nigeria

Liberia

It can be seen that for most of these
countries natural rubber is a major foreign
exchange earner.

Rubber in Indian Economy

Rubber occupies only a very insignificant
position in Indian economy. It covers only
abomO.12% of the tmal cultivated area.
The corresponding percentages in Malaysia
and Ceylon are reported to he as high as 60
and 10. respectively. Other big producers
too have a good proportion of their culti-
vated area under rubber.

History

Rubber cultivation in India, on a commer-
cial scale, is reported to have commenced in
1902. in an area of 500 acres. Since then
the industry steadily developed passing, ot
course, through ups and downs. On account
ofthe high price for rubber in the early

Table

CU.mc.l,,n or <.owe.
. No. of
Size of units
grovkers
30.4'»2
Below 5 acres 2.889
5to 10 acres 1784
10 to 50 acrcs 204
50 to too acres 2S
Above 100 acres

Total:

years of planting, more and more area was
brought under rubber. By 1910, the area
under rubber increased to 29,500 acres with
a production of about 80 tonnes. The area
under rubber in 1925 stood at 76,295 acres
yielding about 6,400 tonnes. During the
early periods, practically all rubber produced
was exported. The industry received a
severe set-back during the slump of 1929-'30
but recovered during World War If. Exces-
sive exploitation during the war and the
pegging down of the price at a low level
took their toll. Plantations svere damaged
and replanting came to be neglected. In
the year 1947, the Rubber (Production and
Marketing) Act came into force and the
Indian Rubber Board was set up to look
after the development of the industry

Durirg the 10 year period from 1946 to
1956. the acreage under rubber in India
increased from K69.923 acres to 2.34,351
acres and the production from 16,000 tonn”
to 24.0 0 tonnes. In other words, an addi-
tional area of 6t,428 acres was brought
under rubber, during the period. More than
three-fourth of this area was contributed by
small holdings, below 50 acres in size. As
a result, the structure of the rubber indust®
had undergone some changes. In 1946, the
share of small holdings of 50 acres and
below was slightly above 30%. By i9”,
it increased to 49"V  The number of rubber
Lwers at the end of 1976 increased to
35,614. Their size-wise distribution was as
given inJTable 3.

Area in Percentage Average size
acres to total in acres
" 24.2% 1.86
i 8.9% 725
. 15.7% 20.60
36,756 X
14,308 6.1% 431.63
1,05.7-i9 45.1% .
m2,34,351 100.0% 6,58



Growth from 1956 to 1966

During the period 1956 lo 1960 pro-
duction of natural rubber in India remained
practically static. But since then the rate of
growth recorded is commendable. The
following table gives the annual increase in
production since 1956.

Table 4

Production of Natural Rubber

Year Production (Tonnes)
1956- 57 24,060
1957-'58 24,534
1958-"59 24,169
1959-'60 24,173
1960-'61 75,697
1961-62 27,446
1962-63 32,239
1963*64 37,487
1964-'65 45,616
1965-'66 50,530
1966-'67 54,818

From the above table, it is evident that
production has nearly doubled during the
last 5 years. It surpassed the Third Plin
target of 45,000 tonnes by 12%.

Growth Rate of Rubber

The production indices of some imporiant
agricultural commodities -published by the
Central Statistical Organisation reveal that
rubber leads all the crops in growth rate.
Table 5 gives the production indices of a
few sele-"ted commodities for 1965-'66 with
1950 as base year.

Highest in the World

An analysis of the production data publi-
shed by the International Rubber Study
Group for various countries indicates that
India is leading in rate of increase in pro-
duction. Table 6 gives the production indices

' Estimates. Source:

with 1960 as a base year for some of the
major producers. The average annual
increase in production during the period 1960
to 1966 for various countries has been as
in Table 6.

Table 5
Index number of

« io0o n '965.66
(Base 1950=100)

Rubber 286.0*
Coffee 250.3*
Tea 140.1*
Potato 2247
Sugarcane (Gur) 197,0
Cotton 179.3
Jute 135.9
W heat 158.8
Rice 1216
All Commodities 1317
Table 6
India 13.37%
Cambodia 565”0
Ceylon 4.89%
Malaysia 4.02%
Thailand 3.53";
Brazil 2.15%
Nigeria 3.27%
Liberia 3-41%
Indonesia 2.74%
Vietnam =) 6.71%
World “3."22%

Thz2increase in production may be cither
due to increase in area or increase in pro-
ductivity or both. As far as India is coa*
cerned both these factors have made their
contribution.

Cecniral Statistical Organisation.



Increase in Area

There has been a substantial increase in
newplanling during the last 10 years. Since
1956-'57, 1,88.842 acres were brought under
rubber cultivation. Out of this, 1,52,589
acres were accounted by small holdings of
S0 acres and below in size and 36,253 acres
by estates of above 50 acres in size. The
Dumber of small holdings during the period
increased from 35,165 to 81,688. During
the same period, the number of estates
increased from 449 to 647 only. Table 7
gives the classification of estates and small
holdings according to their size at the end
0fl966-'67.

Due to increased newplanting in the small
holding sector, the contribution of small
holdings in total area increased to 63°0
which was only 49% in 1956-'57.

Four factors have contributed to this
steady increase in area. First, rubber price
had been steady during the period. Seco-
ndly, it was anticipated that rubber being a
plaolation crop would be exempted from
land ceiling. Thirdly, large areas especially
in central Travancore, which were under
coconut were diverted to rubber as yield
from coconut plantation fell considerably
due to the prevalence of leaf disease. Above
all the constant and vigorous drive i.iitiated
by the Rubber Board for increasing area
under rubber by the provision of loans and
subsidies and field publicity and propaganda

Table

Classification of EsS.-&«S and

13

also contributed to a very large extent to
this increase. In thisconnection, the service
of the Plantation Corporation of Kerala
Limited set up by the Government of Kerala
is worth mentioning. So far the Corpora-
tion has planted 15,000 acres with rubber.

Tappable Area

Since rubber tree takes 6 to 7 years to
bccome tappable and 12 to 15 years to
become fully productive the increase In total
area cannot be correlated with the increase
in production for a short period. Only the
yielding area has a direct bearing on produc-
tion. Till 1960-'6i, there was no appre-

ciable increase in tappable area. A steady
increase is noticed since then. In
1960-'61, the total tappable area was

1,73,600 acres distributed as 95,803 acres
(55%) under estates and 77,800 acres (45"0)
under small holdings. By 1965-'66, the
area increased to 2,78,500 acres, an increase
of nearly 1,04,900 acres. Out of the total
increase of 1.04,900 acres, 94,000 acres or

were contributed by small holdings and
10,900 acres or 14% by estates. Consequ-
ently, the share of small holdings in total
area in 1965-66 increased to 62®o as com-
pared with 45%o for 1960-'61.

High Yielding Area

In 1956-57, out of the total planted area
0f2,34,351 acres, only 56,984 acres were
planted with high vyielding rubber. In

ize at the End of 1966- 67

No. of Aream Percentage Averagic size
0.0 !
Size of units units acres to total in acres
1,38,299 32.7% 195

Below 5 acres 7égg§ 16,964 11.13/0 7-16
5t010 6558 81620 19.3% 2013
10t0 50 03 24694 5.8”; 72.84
50bt0 100 ., 330% 1.31,616 31.1% 4217.30
Above 100 acres

12737 woTitan A 100.0% 514

Total,



Table 8

Area under High Yielding and Unseiected Rubber at the End of 1956-57 ani 1966-67

High yielding
Estates :
1956- 57 38,873 (32%)
1966-67 1,07.597  (69%)
Increase 68,724
Small holdings :
1956-"57 18,111  (16%)
1966-'67 1,23,669  (46%)
Increase 1,05,558
Total:
1956-°57 56,984 (24%)
1966~°67 2,31,266 (55%)
Increase 1,74,282
\966~61, the area under high yielding
rubber increased to 2,31,266 acres. Outof
this, 50,000 acres or 22% were replanted

under the subsidy scheme. The estates and
holdings-wise details are given in Table 8.

From the table, it is evident that
during the last 10 years the total area under
high yielding rubber has increased from 24%
to 55% or 3% per annum.

Yield per Acre

Until 960-'61, the average yield peracre
in India was more or less static. A steady
and significant improvement is noticed only
since then. In 1960-'6i, the average yield
per acre was 326 Ib which gradually
increased to 400 Ib in 1965-'66 and again
to 430 Ib in 1966-'67. Tahle9 gives the
variations in yield per acre during the last
ten years

Unselected Total
81,184 (58%) 1,20,057
48,713 (31%) 1,56,310
36,253
96,183  (84%) 1,14,294
1,43,214 {54%) 2,66,883
47,031 1,52,589
1,77,367 (76%) 2,34,351
1,91.927 (45%) 4,23,193
14,560 1,88,842
Table 9
Year Yield per acre
(Ib)
1956-'57 297
1957-"58 308
1958-"59 307
1959-60 309
1960~61 326
1961-'62 330
1962-'63 342
1963-64 350
1964-°65 375
1965-°66 400
1966-'67 430

During the year 1960-'61, the average yield
of small holdings and estates was 185 Ib
and 4401b, respectively. The correspond-
ing figures in 1965-'66 were 262 Ib and



624 1b, respectively. In other words, dur-
ing the five year period, the productivity in
small holdings and estates increased by 41%
gad 42%, respectively. How-ever, the overall
increase was only 23%. It is due to the
change in the structure of the industry. In
1960-'61 small holders’ share in total tap-
pable area was only 45% and by the end of
1965-°66 it had increased to 6 2 ° The
average yield in 1966-'67 is estimated at
4301b peracre. This represents an increase
of 30% over the yield in 1961-62 or 6o per

aonum. The spectacular increase in per
acre yield has been mainly due to two
factors, increased wuse of high yielding

planting materials and improved methods
of husbandry.

Replanting

The Indian Rubber Board immediately
after hs constitution in 1947, applied its
mind to the rejuvenation of the rubber
industry and recommended to Government
in 1949 a scheme to replant an area of
80.000 acres in 12 years beginning from
1950. According to that scheme, the re-
planting cost of Rs. I,COO/- per acre was to
be shared equally between the planter and
the Board. The development committee ap-
pointed by the Government of India m 1950
revised the area to be replanted to 120,000
acres and the period of the scheme to 16
years. It also recommended a cash subsidy of
Rs. 500/- per acre. The Tatiff Board, which
went into the cost of production of raw
rubber in 1951 aiso considered the scheme
and remarked that “the proposals made
under the scheme are well conceived ” and
recommended that the Indian Council of
Agricultural Research should examine it
Again the Government of India referred the
scheme to the ICAR which also recom-
mended its adoption. However, this scheme
was pending till 1957 with the Government.

The Replanting Subsidy Scheme was
finally put into operation in 1957. The
original scheme envisaged the replantmg ol
70.000 acres during a ten year period at

7000 acres per year. The scale of subsidy
fixed per acre ranged from Rs 325/- to 400/-
for small holdings and Rs. 250/- to 300/- tor
large estates of above 50 acres. In addition
to this subsidy, the controlled price covered
rehabilitation allowanCe of Rs. 6.82 per
100 Ib.

During the period 1957 to 1959, the area
actually replanted under the scheme was
about 11,000 acres, against the target of
21,000 acres for 3 years. The Working
Group for the Third Five Year Plan, after
reviewing the unsatisfactory progress of the
scheme, recommended the enhancsraent of
the subsidy rate to Rs. 1,000/- per acre both
to the large estates as well as to the small
holdings and suggested the following target
for replanting:

Year Area in acres
1960 7,500
1961 8,000
1962 8,500
1963 9,000
1964 9,500
1965 10,000

Total 52,500

The enhanced rate of subsidy came into
force from August, 1960. By that time, the
planting season for the year was almost over.
Therefore, the effect of the enhanced rate
could not be seen in the extent replanted
during that year. Table 10 shows the
area replanted under the subsidy scneme
since 1957.

Evidently the gap between target
achievement is decreasing year by year.

So far about 30% of the total planted
area under unseUcted seedlings planted m
or prior to 1956 has been replanted under
the subsidy scheme. The average aanual
rate of replanting for the years 1961 to 1966
~o*s out to 3.46% of the tota area under
unselected planting niatenals planted m or

prior to 1956.

and
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Table

10

Progress of Replanting Subsidy Schcme

Area replanted

Year Target Estates
(above 50 acres)
1957 7.000 1,367
1958 7.000 2,083
1959 7.000 1,798
1960 7.500 1,459
1961 8.000 2,903
1962 8.500 2,943
1963 9,000 3,155
1964 9.500 4421
1965 10,000 5,74i
1966* 10,000 4,163
Total: 83,500 30,033

* Figures for 1966 are incomplete. The actual

8,392 acres.

Co-operatives

The Rubber Board is giving various forms
of assistance to small growers througli co-
operatives. At present 170 co-operative
societies are implementiDg the schemes of
the Board. Besides the above societies,
there are also 20 marketing societies of
which 15 are exclusively marketing rubber.
Some ofthe important schemes implemented
through the co-operative societies are listed
below :

(a) Distribution of sprayers and dusters.

(b) Subsidised supply of copper sulphate
and copper fungicides.

(c) Subsidised supply of manure.

(d) Distribution of rubber rollers on hire
purchase basis.

In order to encourage the production of
quality sheets, the 13oard is giving financial
assistance to co-operative societies for the
construction of smoke houses.

Achieveraeot
Total

0 acres and P
below) to target
1,472 2,839
2,098 4.181 607-0
2468 3,966 57%
1,697 3,156 4270
2,707 5,610 70%
2,662 5,605 66%
2,025 5,180 58%
1,898 6,319 67%
2,553 8,294 83%
1,614 5.777 58-;
20,894 50,9i7 60%

area permitled Tor replanung during the vcar w

The Board is also encouraging rubber
marketing societies by granting working
capital loans etc. Nearly about 10,000

small holdings are members of the market-
ing societies.

Taxes

The Rubber Board is collecting cess of
30 P for every kg of rubber produced in
the country. This is collected from the
manufacturers. The manufacturers are also
obliged to pay to the Rubber Board the
difference between the landed cost and the
domestic price (controlled) when the foimer
is lower than the latter. The cess of 30 P
is for research, subsidy for replanting and
for other developmental activities. The
difference between the landed costand the
controlled price is credited to a separate
fund known as ‘pool fund.” This is
exclusively for the rehabilitation of sraall
holders.



The other taxes are mainly State levies,
is 94% of the area under rubber is in
JCerala> the taxes in Kerala State are given
below;,—

Land Tax
(j) Basic Tax Rs. 2/- per acre.
(i) Plantation Tax Rs. 8/- (steps are

being taken to revise
it to Rs. 20/*) per
acre.

(iiiy Additional Tax Rs. 2/- per acre.

Sales Tax
(i) State Sales Tax 2% on the purchase
price plus a surcharge
of 5% on S. T.

(i) Central Sales Tax 2% on purchase
price.

Agricultural Income Tax Rates
(i) On the first Rs. 1500/-
of total agricultural income Nil

(if) On the next

Rs. 3,500/- 5 Paise in the Rupee
(iii) On the next

Rs. 5,000/ do.
(iv) On the next

Rs. 5,000/- do.

{vi On the balaiicc
of the agricul-
tural income 25 do.

B. In the case of every Company, agri-
cultural income tax shall be charged
at the maximum rate on the whole
of the total agricultural income.

Agricultural Super Tax
(i) Persons other than Companies :
(a) On the first Rs. 25,000/-]

of total agricultural Nil
income i

(b) On the next

Rs. 15,C00/- 12 Paisein the
Rupee
(© do. Rs. 15,000/- do.
(©)] do. Rs. 15,000/ do.
©  do. Rs, 15,000/ do.
(f) On the balance of the
total agricultural
income 34 do.
(i) Cotnpames:
(a) Upto the first Rupeesi
one lakh of total w12 do.

agricultural income j

(b) On the next
Rs. 2 lakhs do.

() do. Rs. 7lakhs 25  do.
(d) On the balance of thel
total agricultural i 31 do.
income )

Besides the taxes mentioned above, there
are Panchayat levies like, land tax, house
tax, profession tax, factory licence fee,
storage licence fee, ctc.

The succeeding few paragraphs give a
brief review of the progress in producuon
and productivity in major rubber producing
countries during the last one decade with
particular reference to their important deve-
lopment plans.

To be continuedj



Recent Advances in Rubber Research in

India

K .T.Jacob and M. Abdul Kalatn*

« India’s increasing demand for natural
rubbercan only be met, even partially, by
increasing tl)e unit production from the

existing areas under the crop and also by
producing the maximum possible from the
areas being newly plaated with rubber.
Till recently, increased produciioa was
mostly attained by large-scale extension of
the area uoder the crop, rather than by
maximising unit production by scientific
cultivation of the existing areas. Since the
availability of new areas for large scale
rubber cultivation is becoming increasingly
difficult* more intensive and concentrated
efforts are needed for increasing the unit
yield to the highest possible level.

Over 40-°, of the total production of
natural rubber in India comes from small
holdings, accounting for nearly 62% of the
total area. Most of the small holders have
little or no facilities for processing the latex
obtained from their holdings, to produce
better grades of sheets, and more than
75% of them get their produce processed
outside, with little or no quality control
and incurring heavy expenditure, This
makes their produce not only costly but
also inferior in quality, which fetches a
lower price. Hence it is essential that the
small holder should have adequate facilities
to prepare quality sheets in his holding,
for which he should be provided with
necessary technical help and advice on
the scientific methods of collection and
processing latex.

« Dirccior-cura-Rubber Production

InsUlutc of India, Koliayam —9, Kerala Slate

Commissioner, and

It is on these aspects that the Rubber
Research Institute of India is concentrating
its attention, with emphasis on the specific
problems of the growers. Selection and

development of high vyielding planting
material, choice of suitable areas likely to
give high production in relation to the
climatic and edaphic factors, proper

methods of planting and cultural operations,
and effective and economic methods of con*
trolling diseases and pests infesting the
crop, are the major items of work being
studied. Regarding processing, improve-
ments in the present techniques are being
attempted at all stages of conversion of
field latex into sheets.

Improvements of Planting
M aterial

Yield potential of any planting material
is mainly an Inherent factor, though itis
influenced to a great extent by environ-
mental conditions- Hence selection and
breeding are the basic aspects in the
improvement of planting materia! for
rubber. For a perennial crop, research
on these hnes is bound to be a slow proccss,
requiring careful planning and experi-
mentation over a number of years.

Hand pollination and selection are the
usual methods of improving planting
materials in rubber and work on these lines
was initiated in India in 1954. Among the
hand-pollinated series of 1954-56, 22
primary selections which were found to be

Reseaieh Assisiani, Rubber RcswitJh



rv promising, are being tested further,
I; confirm their superiority over other
lnes The two seedling materials viz,
drii 1 and RRH 2 which have been
Sed from an irradiated population of
prig seedlings and Chemara population
espectively. have recorded yields of 5 kg and
1207 kg per tree annually, in the second
Bad fourth year of tapping. The yield
obtained from Tjir 1 seedling material grown
under identical conditions was only 2.35
and2 6U g during the same period. The
three estate clonal mother tree selections
viz RRIl 3, RR-H 4 and RRIl 5 have
recorded 6.92, 7.83 and 10.20 kg per
tree in the third year of lapping, as against
249 leg in the control Tjir 1. These clones
will be tested further and multiplied on a
large scale and distributed to planters after
their adaptability and higher yield potential
are confirmed.

Mineral Nutrition

Nutritional problems of rubber have
attained great importance in the plantation
industry. Manuring on a scientific basis,
lifter assessing the exact requirements of the
crop for each area, based on the nutritional
status of the soil and the leaves, is essential
for getting optimum results at economic
costa. For this, ethaustive manurial
experiments have been conducted during
1956/1966, to study the nutritional require-
ments of the tree. Based on the results of
these studies and the concurrent obier-
vations, fertilizer grades for immature and
mature rubber proposed earlier and their
schedule of applications have been revised.
As per the revised recommendations, the
quantity of phosphoric acid and potash to
be applied during tlie immature period of
75months of the growth phase, has been
reduced to 257 kg and 103 kg per hectare
respectively, against the earlier r>:com-
®cndaiion of 415 kg each, which was lixea
tentatively without sufficient background
information of the actual requirenunts ot
the tree. In the case of mature rubber,
quantity of the above nutrients has been

reduced to 27 kg each, from the old recom-
mendation of 79 and 94 kg respectively,
thereby lowering the cost of maintenance
of the plantations. The addition of
magnesium to correct the magnesium
deficiency noticed in most of the locations
and a better balanced nutrition would
result in higher yields and resistance/
tolerance to diseases.

Soil and leaf samples
representative of different soils and of
varying weather conditions have been
collected and analysed, which has enabled
to formulate more precise requirements of
the mature tree for the various mineral
elements.  According to the modem trends
in mineral nutrition of the rubber tree,
discriminatory fertiliser application should

from areas

be adopted for specific areas, but due
to many practical difficulties, a general
recommendation can be adopted,

if such recommendations are based on
detailed study of the problems in represen-
tative areas. Accordingly, the present
schedules recommended by the Institute are
cenerally applicable to the rubber growing
areas in India. Future work is bemg
orientated to enable a more correct assess-
ment of the requirements for different
clones, in distinctly varying agro-cfimatic
regions.

For better growth and vigour of the
seedling in tlie nursery, the importance of
Ae apptation of trace elements along w.th
the usual NPK mixture, has been mdiMted.
Magnesium nutrition of the s~dlinp
through foliar appUcation has also be.n
r,2to be more advantageous when com-
S to soil application .0 obta.nmg
maximum height for the seedlings.

Crop Protection

Th, abnormal leaf fall disease caused by

w!r/.»ro palmimra is the most destruc-

o in India. It has been
live “'sease 0

t"r?2hifdis-e “rang? from 25 to 50;",



Subsequent deterioration of the tree is
very serious. From a series of laboratory
studies and jfield trials, it has become
possible to control the disease by spraying
the trees with the high volume bordeaux or
with the low volume oil copper fungicide.
Developmeot of disease resistant clones,
will have the additional advantage of
minimising the cost of maintenance of the
plantations and better protection from
diseases. Field observations have indicated
that the clones G1 I, BD 10 and AVROS 255
were rather tolerant to the disease,
compared to the highly susceptible materials
like PB 86, Tjir | etc. Limited disease
tolerance has been indicated by clones deve-
loped from hand-pollinated seedling fami-
lies of Mil 3/2 K G1 I and Mil 3/2 x Tjir I.
A regular observational study has also
indicated that shy seeders usually show
less disease incidence, compared to proli-
fically seeding trees. Further screening
tests are required to establish the above
obser\'ations and to formulate future
programme of work.

Effective control of pink disease caused
by Petlicularia salmomcolor is novk' possible,
by treating the affected trees with Bordeaux
paste. The nursery leaf spot disease caused
by Corynespora could be effectively
controlled by overhead shading of the
nursery, along with fungicidal spray of
Ferbam 0.4% repeated at roughly 20 days’
intervals.

Loss of rubber due to drinking of latex
from the panel and collection cups by slugs
and snails is a serious problem in someof
the northern and central regions of Kerala.
A series of laboratory and field studies
have been conducted at the Institute to
find out suitable indigenously available
chcap chemicals to control these slugs,
butefforts made so far have not been very
successful.

Coming to the physiological disturbances
affecting the normal production of the trees,
some advances have been made in the study
of the conditions which lead to “ brown
bast.” The latex collected from the brown
bast affected trees recorded a much lower
carotene content compared to the latex from

apparently healthy trees of the same clone

Since the metabolic pathways upto the
isoprenc stage in the formation of both
rubber hydrocarbons and carotene are

almost the same, it appears that some enzy-
matic reactions might have affected the
formation of rubber hydrocarbons also at
the initial stage of its biosynthesis- The
flow pattern study of the brown bast affected
trees has indicated that the rate of flow
remained steady for a considerable time
possibly indicating that the flow c?asing
mechanism is interfered with, in the case of
affected trees.

Exploitation of the Tree

While providing the optimum conditions
for maximum production, it has to be
ensured that the production potential of the
tree is utilised to the maximum. Producti-
vity and profitability can be greatly increased
by the adoption of the correct tapping
system for each clone, either half spiral cut
at reduced frequency or full spiral tapping
at normal or reduced intensities. The nor-
mal tapping systems practised in India are
half spiral alternate and half spiral once in
three days. Certain clones yield better when
tapped on full spiral. However, the systems
have to be carefully studied for each clone,
since full spiral systems of tapping may
result in reduced girthing more severely than
the conventional half spiral system. The
results of the preliminary observations have
shown that in clonal seedlings, the yield per
tap was more under the half spiral once in
three days system, though the total yield was
more under the half spiral once in two days
system. But this needs detailed investiga-
tions since certain other factors like the
incidence of ‘brown bast’ etc are to be
taken into consideration.

The depth of tapping has a direct bearing
on the total yield obtained from the tree.
Generally, it has been acoipted that deeper
the tapping, higher the yield. Studies con-
ducted have indicated that according to our
present tapping methods, only about 50' 0
the total laicx vessel rows are opened in
most cases, while the remaining 5(To. near
the cambium are left unexploited. This oa
indicated the necessity for detailed !
gations on the optimum depth of tapping



for different cloncs,
of tapping-

under differeni systems

In order to have a better idea on exoloila-
lion methods, studies on the internal factors
aifecting the latex formation and flow,
gimultancously with the tapping studies, are
conducted at the Institute. Such studies
will also information on the mechanism
involved in yield stimulation of the trees
and the physiological disturbances affecting
the yield. These studies have so far revealed
that the duration of latex flow after tapping
has no relationship with the initial rate of
flow. Although the initial rate of flow may
depend on the turgor pressure, duration of
dripping appears to be influenced by the
mechanism involved in ihe cessation of How.
The yield is influenced by the total flow
pattern, rather than the initial rate of flow.

Comprehensive trials arc in progress to
find out the proper methods and systems of
tapping, based on the available information
of latex flow pattern in relation to depth
of tapping. This when completed, will
enable the Institute to recommend exploita-
tion methods more specifically for each
clone.

Giemical and Technological
Research

Acid coagulation of latex is a primary
process in the conversion of latex into sheets,
either in the smallholdings or in estates.
There is a jjeneral belief among the rubber
growers in India that for proper coagulation,
formic acid is the best available material.
However, it was established from the studies
at the Institute that acetic acid (produced
indigenously) is a good coagulant, with 4 ml
for the same day sheeting and 3 ml for the
next day sheeting of i kg rubber. In fact,
the sheets produced with acetic acid were m
no way inferior to those obtained with
formic acid; on the other hand the
characteristics of the former were sligntiy
superior to those of the latter. This indi-
cated that there is no further necessity tor
Aporting formic acid on large scale,
by saving foreign exchange to the tune o
about Rs. 5 laklis annually.

Work on oil extension of natural rubber
m the latex stage to effect economy in lyre
manufacture, is being done. A rapid labo-
ratory method has been evolved for the
estimation of volatile fatly acids in latex,
which will have definite advantages in quick-
ness and simplicity, where large number of
latex samples are to be analysed. Work on
creaming of skim latex and developing
improved types of smoke houses for small-
holdings and estates are under way.

Solving some of the practical problems
faced by the planters like shortage of plant-
ing materials, non-availability of sufficient
fertilisers for preparing the various grades
of manure mixtures recommended by the
Institute and scarcity of equipments and
accessories essential for the industry also
commanded the attention of the Institute.
The results of research findings are being
communi<“ted to the Plantation Industry
through the Extension stafl’ The Rubber
Board maintains nurseries for distribution
of planting materials, either in the form of
seedlings, budded stumps or biidwood. To
provide hybrid seeds of selected clones,
polyclonal seed gardens have been establi-
shed, from which seeds may be available by
1970, after which the import of such seeds
from Malaysia can be completely stopped.
In this connection it may be stated that
during the year 1966-67, import of seeds
worth cif value of Rs. 20 lakhs was granted
by the Government of India.

The Rubber Research Institute hasto do a
sreat deal more in improving the unit yield
in India and the quality of the produce, and
it is hoped that it would possible to
achieve the desired objectives within the
shortest possible period. It is essential that
the Dlanter should gel the maximum return
for his produce, for which proper grading
systems on scientific lines are to be formu-
hted The quality of latex or sheets pro-
duced should be such that the exact require-
mentsof specific industries should be met.
Concerted and conscientious etforts being
made by the Institute can bring the Indian
nibbe. industry to a stage fu urn
when il could keep pace w.th the develop-
ments in other countries.



Fertiliser Grades and Fertiliser Schedules for
Rubber during Pre-tapping and Mature Stages'

K. C. Ananth’

Maximisation of crop production can be
brought about by a combination of diverse
factors which includes. (1) improved clones
capable of producing higher yields, (2) con-
trol of weeds, pests and diseases, (3) better
soil management methods to arrest erosion
and to conserve moisture, and (4) increased

and judicious use of fertilisers. All these
factors aie complementary and it is only
by a simultaneous improvement of clones,
and other agronomic practices, that the

b~t results can be obtained. The inter-
action among the whole complex of these
diverse factors re*inforces their individual
action. In effect individual inputs can
give only low increases while a combined

effort can give better growth yield
responses.  Therefore, when other con-
ditions are taken care of, fertiliser should
be applied to rubber according to the

needs of plant and soil.

Occasionally, the application of a ferti-
liser or soil amendment actually brings
about £ reduction in rate of growth or
yield because it accentuates an existing
condition of unbalance. Many cases of
unbalanced nutrition have been met with.
An excess of potassium will tend to decrease
the absorption of calcium and magnesium.
Especially in plantation crops with a high
magnesium requirement the effect will be

On magnesium deficient soils
the application of calcium  depresses
magnesium intake.  Further, regular appli-
cation of fertiliser mixture over a period of
time, as is the case with plantation crops,
might cause accumulation of certain
nutrient elements in soil which in turn may
bring about nutritional disorders. Generally,
potassium fertilisation appears to bring
about magnesium deficiency in the rubber
leaves especially when the potassium status
of soil and leafis low in the initial stages,

pronounced.

and later significantly raised by the
potassium manuring. Therefore, when the
level of soil magnesium is low or the level

of soil potassium is relatively high, the
addition of potassium fertiliser may induce
magnesium  deficiency and should be
balanced with corresponding applications
of magnesium fertilisers. Similarly, repeated
applications of phosphatic fertilisers due to
Its residual action, can bring about
magnesium and zinc deficiencies in the
plants grown in such environments. Thus,
the experiments carried out and obser-
vations made under Indian conditions,
coupled with this background inforniition
assisted us to some extent to formulate
tentative and interim fertiliser grades and
schedules for rubber. Certain of the
relevant aspects which emanated from these
studies are also discussed in the following

pages.

- Papiir presented at tho All India Rubber Planters' Conference, Mundnkayam (27-

mDeputy Hireeror (Agronomy), Rubber Rcjparch Institiire of Indiu, Rnbl-cr Rnard, Kott.iyam—



Immature Rubber

Experimenls laid-out in private estates
{ioe clearly demonstrated that rubber
grown in association with leguminous cover
crops responds to fertiliser application
up 10 4~ to 5i years from planting. Higher
levels of nitrogen (60 Ib/acre), phosphoric
acid (80 Ib/acre) and potash (40 and 80 Ib/
acre) were found to suppress the growth of
rubber trees. Therefore, fertiliser application
to the young rubber, during the pre-tapping
stage, should be for accelerating the growth.
This would result in early tappability of
irees and should be considered as an
important contribution to the profitability
of a plantation. From the proper evalu-
ation of experimental results and con-
current observations it became evident ihat
appUcallon of NPK Mg 10:10:4:1.5
fertiliser grade could meet the requirements
of young rubber grown in association with
leguminous cover crops in most of the soil
types in which rubber is grown in southern
lodia. The bulk of the rubber growing
soils, namely, lateritic gravelly loam,
lateritic loam, lateritic clay loam and laterite
soils are found to be deficient in available
phosphate and potash and continues to
remain so wherever cover crop is not
established or when inter-cropped with
other soil exhausting crops or badly eroded.
In such cases NPK 8:12:12 fernhser
grade should give

reasonable response.
However, in replantings and in areas
showing specific magnesium deficiency

symptoms addition of magnesium should
be considered essential, when employing
this fertiliser grade, to get the desired
response.

Though the rubber growing soils generally
show low potash status, the applied potash
at very low doses itself could meet the
requirements of rubber plant, Pjssjbiy
applied potash is more easily leached oy
the rain on the light gravelly loam soils an »
therefore can icach the root system more
easily and in larger quantity. The avau-
Mility of such potash is also greater smce

potash fixing power of these soils appear
to be less when compared to soils with
predominant clay fraction. In the light of
the above observations and the experimental
results so far available the fertiliser schedule
can be revised to give more or less optimum
amounts of different nutrients.  First, as
basal dose every planting hole is given
12 kg of compost or well rotted cattle
manure and 125 gm of rock phosphate,
while closing the pit just prior to the
planting.  Afterwards regular application
of NPK 8:12:120rNPK Mg 10:10:4: 15
fertiliser grades, as the case may be, is
recommended as detailed in the schedule
for immature rubber.

By the adoption of the recommended
fertiliser grades and schedules under the
climatic and edaphic conditions in which
rubber is grown in ourcountry, it is possible
to gel the desired girth to commence tapping
(22" at a height of 2U" from ground level
for seedlings; 20” at a height of 50" from
bud union for buddings) within a period of
6 to 7 years from the date of planting
against the usual period of 9 to 10 years.
Thus the reduction of 2to 3 years in the
immature period of rubber by fertiliser use
should be considered economically advan-
tageous.

Mature Rubber under Tapping

Fertiliser application to rubber trees which
are under tapping is mainly to increase its
nroducliviiy. Healthy and rap.d reoeral
nf bark is also lo be reckoned in rublwr
intal ons and .hi. depends greatly on the

, |t quDDlv. Therefore, in any fertili>er
“rheduTe th= specific requirements of such
tte a hd old trees with reference to earlier
Anrial trinients, shonld be taken into

rtitinn  As a blanket rccomraenda-
“ npKS-'iO: 12 fertiliser gradeisadvo-
“Tt to be used in areas where regular
“ was not in vogue either during
tar.are period or afterwards. However,
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Approximate
quantity
per acrc
407 kfi
80
80
100
100
80
80
80
80
80
80
80
80

24
Schedule for Inimatarc Rubber NPR 8 : 12; 12 or NPK Mg 10: 10::4: 15
Months after Time of Dose/Plant with
transplanting into application 180 planting
the fields points
3 Months Sept-Oct. 225 gm
9 March-April 450
15 Sept-Oct. 450
21 March-April 550 ,,
27 Sept-Oct. 550
33 March-April 450
39 Sept-Oct, 450
45 March-April 450
51 Sept-Oct. 450
57 March-April 450
63 Sept-Oct. 450
69 March-April 450
75 Sept-Oct, 450
meaDovescneauieolapplicauonlorNPK 8:12:12gradcinvillb= 83,2 kg mlroK»
124.8 tgPjO s and 124,8 of potash (K ,0) per acre for Ilie enlire period of 75 monlhs,
2, On theother hand the NPK Mg, 10: 10 : 4:

Ammo

Ingredients Quantity
in kg
nium sulphate (20-6% N) 390
Rock phosphate (29% P205) 41-0
Muriate of potash (59%K"0) 20-0
100.0

1,5 fertiliser grade when employed at the recom-
mended schedule will give 104 kg nitrogen, 104 kg phosphoric acid (P.O,). 41 6 kg potash

(K,0) and 15.6 kg magnesium (MgO) per acre for the enlire period of 75 months.

3. In replantings and in areas showing specitlc magnesium deficiency symptoms, addition of 20 kg
of commercial magnesium sulpliate to every 100 kg ofNPK 8; 12: 12 fertiliser mixtureis

recommended.

The dose of 450 gra per planting point twice a year may be continued till the area is
put under tapping.

Composition of NPK 8; 12 : 12 Fertiliser Grade

12

Analysis

12

IT

Note !“~-Amraonium sulphate nitrate can qlso be used instead of ammonium sulphate.



Ingredients

Ammonium sulphate
Rock phosphate
Muriate of potash

(20'6*"0N)
(290P,0,)
(59%Ka0)

(16%MgO)

froie:

regular application of manures and continu-
ation of any specific schedule over a period
of years appear to show a build up of certain
DUtrients in the soil. In such cases, the
soils can be analysed and if warranted,
reduction or cessation of the application of
these elements could also be done. With
well maintained stand, high yields are ex-
pected by nitrogen application alone, pro-
vided soil phosphate, potash and magnesium
levels are adequate. However, it may be
pointed out that some phosphate is essential
in most areas to maintain mature rubber
trees in a healthy state and potassium is
required in areas where the natural supply
from the parent rock is deficient. U has
been the experience of other rubber growing

Schedule for Matore aud Old

Type of mature
rubber

1- Old rubber hitherto
not manured
2. Areas regularly manured

from immature stage

,howio, ,p«ir.o

Rabljer. NPK »; 10:12

Fertiliser grade

Quantity
in kg

Analysis
Pjo, K,0 Mgo
48-5 10
34-5 10

7-0 4
10-0

100-0 10 10 4 15

Ammonium sulphate nitrate can also be used instead of ammonium sulphate.

countries that phosphates improve deficient
bark renewal and the application of polish
on deficient soils check die-back of branches
and restore the crowns of the trees.

Because of the above mentioned factors,
another fertiliser grade for rubber under
tapping which receives regular fertiliser
applications during immature period is intro-
duced. The tentative NPKMg 12: 6: 6: i-7
fertiliser grade is expected to cater the
general needs of the mature rubber coming
under this category. Here again, the ferti-
liser schedule is reduced for the reasons
already stated.

The revised schedule for mature and old
rubber is given below :

NPKMg 11:6: 6; 17

Recommendation
dose/acre

- two split applications

Do

NPKMg 12.6.6. 1

i(Ui(i<ni of 2 0 of commercial

salphalc to .very 100 kg .s rc«.mm=nd.a.
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Schedule for Immature Rubber NPK 8: 12; 12 or NPK Mg 10: 10: 4: 15

Months after Time of Dose/Plant with .
transplanting into application 180 planting Apgﬂ%ﬁ{??ﬁte
the fields points per acre
3 Months Sepi-Oct. 225 gm 40"kN
9 March-April 450 80 ,,
15 Sept-Oct. 450 , 80

21 March-Apfil 550 ,, 100

27 ” Sept-Oct. 550 100 ,,
33 March-April 450 80
39 " Sept-Oct. 450 , 80
45 March-April 450 80 ,,
51 Sept-Oct. 450 80
57 March-April 450 80
63 Sept-Oct. 450 80
69 March-April 450 80
75 Sept-Oct. 450 ,, 80

V,.n me sDovc scneauie oi appiical.on lor NPK 8:12:12 grade it will be 83,2 kg nitrogen
124,8 kg P.Oj and 124,8 of potash (K ,0) per acrc for the entire period of 75 months,

2. Onihe other hand the NPK Mg, 10: 10:4; 1,5 fertiliser grade when employed at the recom-
mended schedule will give 104 kg nitrogen, 104 kg phosphoric acid (P.O.), 41,6 kg potash
(K.O) and 15.6 kg magnesium (MgO) per acre for the entire period of 75 months.

3, In replantings and in areas showing specific magnesium deficiency symptoms, addition of 20 kf
of commercial magnesium sulphate to every 100 kg ofNPK 8:12:12 fertiliser mixtureis
recommended.

The dose of 450 gm per planting point twice a year may be cominued till the area is
put under tapping.

Compositiou of NPK 8: 12 : 12 Fertili.ser GraiJe

Ingredients Quantity Analysis
in kg N PjoO, Kjo
Ammonium sulphate {20-6% N) 390 8
Rock phosphate (29% PjOs) 41-0 12
Muriate of potash (59%K,,0) 200 12
100;0. . 8 12 o

Note ;— Ammonium sulphate nitrate can also be used instead of ammonium sulphate.



(ogrcdients

AmfflIMium sulphate
Rock phosphate  (29%P,0 )
Muriate of potash  (59%KjO)
Magnesium sulphate (corainercial)

(20-6";,N)

c;

regular application of manures and coutinu-
alioti of any specific schedule over a period
of years appear to show a build up of certain
nutrients in the soil. In such cases, the
soils can be analysed and if warranted,
reduction or cessation of the application of
these elements could also be done. With
well maintained stand, high yields are ex-
pected by nitrogen application alone, pro-
vided soil phosphate, potash and magnesium
levels are adequate. However, it may be
pointed out that some phosphate is essential
in most areas to maintain mature rubber
trees in a healthy state and potassium is
required in areas where the natural supply
from the parent rock is deficient. It has
been the experience of other rubber growing

Schedule for Mature and Old Rubber.

Type of mature
YRRy 1so1g/aae petyearin

Old rubber hitherto NPK o-
not manured
Areas regularly manured NPKMg

froth imiomaiuie stage

>or OWi,.
magnesium sulphntc to «vcry 100 kg is rcco

(16%MgO)

Fertiliser grade

Quantity
in kg

Analysis
p~d; k76 ~mlo
48-5
34-5
7-0
100 175
100-0

Ammonium suiphale nitrate can also be used instcail of ammonium sulphate.

countries that phosphates improve deficient
bark renewal and the application of potash
on deficient soils check die-back of branches
and restore the crowns of the trees.

Because of the above mentioned factors,
another fertiliser grade for rubber under
tapping which receives regular fertiliser
applications during immature period Is intro-
duced. The tentative NPKMg 12: 6: 6: 1'7
fertiliser grade is expected to cater the
general needs of the mature rubber coming
under this category. Here again, the ferti-
liser schedule is reduced for the reasons
already stated.

The revised schedule for mature and old
rubber is given below :

NPK 8: 10: 12 or NPKMe ~ :6:6:V7

Recommendation
dose/acre

two split applications
Do.
*2.6m"

P 20 ke of comnwtdal



Composition of NPK 8: 10: 12 Fertiliser Grade

Ingredients Quantity Analysis
in kg N PzO, Kjo~
Ammonium sulphate (20*6%N) 39-0 8
Rock phosphate (29%Pj05) 350 10
Muriate of potash (59%KsO) 20-0
Filler materials 6-0
100*0 8 10
NoteAmmoQium sulphate nitrate can also be used instead of ammonium sulphate
Composition of NPKMg 12: 6: 6: 1«7 Fertiliser Grade
Ingredients Quantity Analysis
ni kg N PgoO, Kjo MgO
Ammonium sulphate (20%6%N) 58-5 i2
Rock phosphate (29%p305) 21-0 6
Muriate of potash (59",KjO) 100 6
MaEoesium sulphate (commercial)
(16"c.Mg0O) 10'5 17
100.0 12 6 6 17

Note:

Time and Method of Application

The annual dose recommended is prefer-

ably given in two split applications, onein .

March-May and the other in September-
October. The application in March-May
should be made after the first few pre-
monsoon showers and before the out-break
of the monsoon, thus giving an interval of
4 to 5 weeks of light showers between
fertiliser application and the regular mon-
soon rams. The September-October appli-
cation is to be undertaken during the break
ID the monsoon when a dry interval of 4 to
5 weeks will be usually available.

For the iirst three years fertilisers may be
applied around the base of each plant in
annular bauds to the extent of root develop-

Ammonium sulphate nilrate can also be used instead of ammonium sulphate

ment. Six months after planting, this area
should be a circle of eighteen inchcs or more
in diameter and should progressively increase
to about 4 feet when the plants are three
years old. The fertiHser is slightly forked
into the top two or three Inches of soil,
after spreading in broad bands as indicated
above. The forking in of fertilisers may not
be nccessary, wherever adequate mulching,
to cover the applied fertilisers, is carried
out.

From the fourth year onwards, applica-
tion in annular bands may not be an effec-
tive method as the leguminous ground
covers would have grown and spread by this
time and these would be badly disturbed by
circular band application. Therefore, broad-
casting the fertilisers in square or rect*



{iDgular palchcs in between tree rows, each
natch serving four plant positions appear to
A advantageous and economical. In flat
and gentle slopy areas fertiliser can be
broadcast in a broad band in between two
The fertilisers thus applied may be
lightly ~forked>in wherever the ground is
exposed, without proper soil cover.

rows.

Future Program mes

Dr. K. T. Jacob, Director of Research*
Rubber Research Institute of India, after
his recent Malaysian tour has recommended
certain useful and significant changes in the
fertiliser applications for rubber. Mention
may have to be made of the suggestions
regarding the possibilities of applying
different fertiliser components separately or
in combination of two elements like giving
nitrogen for rubber and phosphate and
potash for cover crops. He has also sug-
gested the possibilities of cessation of
regular fertiliser applications or applying
only a maintenance dose after the third year.
These substantial suggestions are contem-
plated to be implemented in our country
wherever applicable, as soon as the soil and
foliar analyses studies already undertaken by
this Institute are completed.

Further, experiments to find out the
suitable time of application of fertilisers
either singly or in combination, adopting
either broadcast or placement methods are
programmed to be undertaki?n as suggested
in the report of the Director of Research on
his Malaysian visit.

Conclusion

Biaukent fertiliser practices or general
recommendations arc not only of little value
in plantation crop fertilisation to*day but
may produce soil problems hard to over-
come, decrease yields, and increase fertiliser
costs. It is well-known that no set fertiliser
programme is good for all time in any given
plantation. Change is one of the immutable
laws of nature and it applies to soil manage-
ment practices as well as to anything else in
this world. However, the ferdiiser mixtures
recommended in this note provide a wide
range for the varied requirements of rubber
grown in our country. Further to cater to
the needs of certain progressive planters
who have built up the phosphate and potash
levels of their soil by regular manuring or
by \nrtue of planting rubber in certain
locations with high available phosphate or
potash, it becomes nec”sary to have further
range of fertiliser grades. In al! these
specific cases as per available information
on nutrient status, by soil and leaf analyses,
appropriate fertiliser recommendations could
be made to individual planters when
requested, as far as practicable.

Thus manuring is more sophisticated than
other agronomical inputs creating certain
soil problems which require constant solu-
tion  Therefore, in due course, the results
from existing and new field experiments
properly correlated with soil test, leafana-
lysis and crop data, may give us still mote
precise basis for formulating fertiliser grades
and fertiliser schedules for rubber grown in

southern India.



Mikania cordata, B. L. Robin, an Alien New
to South India

V. K. Bhaskaran Nair'

Mikania cordata was noted by the writer
at the Rubber Research Institute of India
Experiment Station at PuthupaUy for the
first time oq 11-1 f-1965. near the budwood
multiplication nursery. During the follow-
ing week, general weeding of the area was

undertaken and th; plant was severely
slashed. However, it has been observed
that the plant could regenerate quickly.

During December, 1965, a further search was
made to find out the possible occurrence of
the plant in the different fields of the Expe-
riment Station and plants were noticed in
Fields 3, 13 and other adjacent rubber
nursery sites. This plant was unnoticed
here before, and to the writers knowledge it
appears to be an alien new to this region.
Specimens were sent to the Botanical Survey
of India, Calcutta and it was identified as M.
cordata B. L. Robin. They further stated that
this has been recorded in India from Bengal
and regions north and east of Bengal-
Haines in his Botany of Bihar and Orissa
mentions this as an introduced plant but
does not describe or give the precise locality
wherefrom it was collected by him  There
is no other report of its distribution in India,
west of Bengal.

The presentreport of the occurrence of this
plantat the R. R. I. L Experiment Station
appears to be the first record for South
India or regions west of Bengal in India.

Rubber Rcieaich
Kerala State.

' Deputy Director
Insliiuieof India,

(Botany),
Kotiayam-9

The growth of M. cordala was very much
suppressed during the severe drought experi-
enced during January— March, 1966 period,
but regenerated satisfactorily after the receipt
of pre-monsoon showers. Figures 1-4 and
Plate | are from the specimens collected from
the regenerated growth.

In April, 1966, fresh specimens were colle-
cted by Sri M. J. George, Botany Division.
Rubber Research Institute of India, from a
Tea garden at Poonjar about 30 miles from
Kottayam. It was further learnt that
M, cordata was fairly common to the east of
Palai. It was growing in abundance along
with other weeds on the roadsides near
Palai and Erattupetta. Stray plants were
also observed in the suburbs of Kottayara
town. It may be mentioned here, that no
exhaustive survey on the distribution of this
plant has been made.

M. cordata is a common twining climber
which is found hi Malayan post-war replant-

ings-’ Although this plant has been
confused with M. scandens for a long time,
it has now been stated that the North

American species of M. scandeu-; is slightly
different from the Malayan A/, cordata. In
Malaya, Mikania as a choicc ground cover
has got both supporters and detractors. It
performs all the functions of covcr crops;
provision of mulch and smothering effect on
other weeds; but has no ability to fix nitro-
gen as is the case with leguminous covers.
It grows very fast and if uncontrolled, can



Creeping stem with broadly triangular leaves.

Inflorescence. ALw
Head of four flowers with involucre of four phyllaries subtended by bra

Tubular while flower.



fc | Mikania conlata growing amoogst other weeds near the budwood nursery,
in profuse flowering in late Decemb'*r 196",

The
plantal.
appears ;
India or ren

' Deputy Dirt
Jnstitmeof |



a nuisance and may retard growtll of
lung rubber. On account of its quick
mwitli the plant is popularly called as * mile
Jminute' among Malayan planters.

The botanical description of Mikania
cordala B. L. Robin is given below together
*ith illustrations of various parts of the

plant

Mikania corihta B. L. Robin {Natural
order Compositac)' is a creeping or twin-
ing peitinnial, slightly pubescent. Leaves
opposite, subniembraneous, cordate or
broadly triangular, wavy margin, palmately
reticulate, leaf blade 7to 8 cm long and 4
0 5cm broad, with somewhat long petioles,
J cm or more. Inflorescencc corymbose
panided with milkwhite or white fragrant
fiowers. Heads homogaraous. 1 mm in dia-
meter, 4 perfect florets occasionally 5, epigy-
nous. Involucre of 4 abruptly pointed pale
green phyllaris about 5 mm in lengtli, subt-
ended by a bractlet. Five bracts seen in
case of 5 flowered capitula. Tubular corolla
inserted in pappus, pentamerous. style
exerted with curled branches. Achenes

29

hispedulous or nearly so with longitudinal
ndges, about 1 to 1.5 ram in length, one
seeded angled fruit with a pappus of 30 to
35 barbed bristles. Pappus bristles longer
than the body of the achene. Flowering and
fruiting from November to December.

The plant appears to be a recent introduc-

tion to the rubber growing regions of this
country.

The author expresses his thanks to Dr.
K. T. Jacob, Director of Research. Rubber
Rewarch Institute of India, for his keen
interest in the study, and to Smt. K. G.
Aleyamma, Research Assistant, for help in
this study.

References
(1) Fernald M. L. 1949. Gray’s manual
of Bolany.
(2) Planters' Bulletin 1964. 30-32 RRIM.

(3) Official communication 1966. Central
National Herbarium, Botanical Survey
of India, Botanic Garden, Howrah.
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;a nuisance and may retard growth of

lung rubber. On account of its quick
~lowth the plant is popularly called as ‘ mile
8minute’ among Malayan planters.

The botanical description of Mikania
icordaia B. L. Robin i9 given below together
iwilb illustrations of various parts of the
Rplant;—

Mikania cordata B. L. Robin (Natural

J order Compositae)- is a creeping or twin-
I'ing perennial, slightly pubescent. Leaves
| opposite, submembraneous, cordate or
; broadly triangular, wavy margin, palmately
| reticulate, leaf blade 7 to 8 cm long and 4
105cm broad, with somewhat long petioles,

8 cm or more. Infloresceoce corymbose

panicled with milkwhite or white fragrant

fiowers. Heads homogamous, 1 mm in dia-

meter. 4 perfect florets occasionally 5, cpigy-

nous. Involucre of 4 abruptly pointed pale

green phyllaris about 5 mm in length, subt-

ended by a bractlet.  Five bracts seen in

case of 5 flowered capitula. Tubular corolla

inserted in pappus, penlamerous. style

exerted with curled branches. Achenes

hispedulous or nearly so with longitudinal
'dys. about I ,0 15 mn. in length oS

35 barted*h'~ PWus of 30 to

Ihan the body of the achene. Flowering and
fruu.ng from November to December.

The plant appears to be a recent introduc-
non to the rubber growing regions of this
country.

The author expresses his thanks to Dr,
K. T. Jacob, Director of Research, Rubber
Research Institute of India, for his keen
interest in Che study, and to Smt. K. G.
Aleyamma, Research Assistant, for help in
this study.

References
(!) Fcrnald M. L. 1949. Gray's manual
of Botany.
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Effect of Marking Immature Rubber Trees

on the Subsequent Girthing

M< J George*

Introduction

It iscommon among small holders, even
now, to cut grooves on the trunks of imma-
ture trees, anticipating that this practice
would enhance girthing. Queries on this
practice are occasionally received from plan-
ters and the subject is often raised during
planters’ seminars The Rubber Research
Institute of Malaya, in response to a query
from an Indian correspondent, carried out
a small trial. From the results they con-
cluded that “ the practice of grooving has
no value. This result seems to justify the
fact that the practice has not survived in
Malaya.” They have further stated that
“ It would be interesting to receive further
details of its use and suggested merits in
India.” (P/. Bull.. 1963). It was in this
coritext that the present experiment was

-w-ca'rried out.

M aterials and Methods

The experiment was laid out towards the
beginning of 1966, on clone GI 1, buddings
of which were planted in 1957 on the boun-
dary of Field VA and Field VI of the
R. R. I. I. Experiment Station. The lay out
was based on a single tree single plot design
with 14 replications, incorporating th;
following treatments.

« Junior Research Assisiani, Botany Division,
Rubber Research Institute of India, Kottayam-9
K-crala State.

(i) A single half spiral cut at 50* height
from the bud union at an angle of 30® from
the horizontal with two vertical cuts, each
one foot in length, on opposite sides of the
trunk starting from the panel ends, down-
wards.

(ii) Two half spiral cuts, one at 50" heigiit
from the bud union at an angle of 30° from
the horizontal, with two vertical cuts, eacii
of one foot length, starting from the panel
ends, downwards and the other at 60* from
the bud union on the opposite side atan
angle of 30®, with two vertical cuts, eacli
of 10" length, starting from the panel ends,
downwards and joining the vertical cuts of
the lower panel.

(iii) Control, without marking.

The trees in (i) .nnd (ii) above, were
grooved on March 31, [0S). The groove
were further deepened on 2nd and 4th of
April, 1966. i

The girth of ihe individual trees at 50* |
and at 60* from ihe bud union were first
recorded in March, 19"6, just prior to the
imposition of the marking in (i) and (ii)
was continued to be recorded at regular
monthly intervals till February, 1967.

Results
At the time qi imposition of ihe marking
the trees had~imean A~irth of 440 mm 20



.w and 60" height respectively,
29mm “r , £,,s, from March, 196610

girth ra« , 50'height were 58.4 mm
febroao'. 0 ,ni in treatment (li)
i, treatment (). =" jhe
jndsS.lin™ 59 2 mra.
jBtemfi's at “ respectively.

S84 mm

statistically analysed. The
J,1;'~:Slring March. 1966, .he mean

girth during February, 1967 and the girth
incrcraent during this period are given in
Table 1. The corresponding figures at W
height are given in Table 2.

The analysis showed that there is no signi-
ficant difference in the rate of girthincre-
ment between the two treatments and the
control, either at 50" or at eo* from the bud
union.

Table 1

Mean Girth and Girth Increment at SO* Height

Mean girth in mra at 50" height

Treatments Control j

Mean girth increment in mm at 50" height
1956 to February 1967

T.eatments  Control

. i> 00
@i> (i) ( _
Meangirih 58.4 57.8 58.2
1, March 1966 430 445 450 increment
S E. 2.59 2.40
S E. 16 15
2. February 1967 488 502 508
S.E 17 16
Tabk*
" beigh
cment in ra™ 169%7 beight
Mean Anh i 60" height § ) 19«6 lo February
ean "nh in mm a " heig rom
Treatmenls Control
Treatments Control (i) ")
0] (») — 58.4
Meangifth 59.2 584
4arch 1966 413 435 438 increment 354 2.35
17 16

uaity 1967 478 493 ‘96
17 16



Discussion

The vigour of various planting materials
of Hepea has been defined in terms of (heir
comparative girth increment, mainlv becausc
the relative time taken by the difl'erent plant-
ing materials to reach lappable stage is one

of the most important criteria in their
commercial exploitation. The girth incre-
ment which is fast during the immature

period, is comparatively slow once the trees
are opened for tapping.

It is not clear how the notion, that groov-
ing the trunks of immature trees may
enhance girth increase, has become popular.
If grooving may be considered as similar to
opening for tapping, an enhancement in the
rate of girth increase should not be expe-
cted since all systems of tapping are recorded
to retard the rate of girth increment
(PI. Bull., 1953). Certain clones and selected
seedling families may, however, show loca-
lised increases in girth directly above the
lapping cut, resembling ‘ring bark eBfect *
(Dijkman, 1951), which probably is due to
the accumulation of translocated food in the
sieve tubes of the outer bark. This pheno-
menon, though it does not compensate for
the general growth retardation on tappine,
may be ascribed as one of the probable
reasoiv for the belief that immature trees
might show increased girthing if they are
marked.

The results from the experiment show that
grooving the trunks does not enhance the
rate of girth increment. It also shows that
grooving does not, however, retard the rale
of girthing as is noted in the case of the
different tapping systems. There was no
significant difference in the rate of girth
increment and mean girth at 50" and at°60"
from the bud union, of the two treatments
and the control. Similar results were
obtained in a trial conducted on PR 107 by
the Rubber Research Institute of Malaya
on the basis of which they concluded that
grooving the trunks has little value (PI. Bull.,

196.1). The effect of grooving the trunb
clones other than G1 1and PR in?
ever, not known.

The mean monthly girth increment

N ™ on i
slllowed that tfhe fma><imum giﬁchbyrgcﬁe'pnllﬁ
Acurred during the period AuguT!
September. Increase in girth was no™
during January to February. The

April to May also showed comparativdv
poor girth increment. The
increments of the trees included in the two
treatments as well as the control were found
to agree with each other. The mean eirth
mcrement at 507, that at 60> and the rain
fall during the period when the experimem
was conducted are presented in figures |
2 and 3 respectively. It is also clear from
these figures that rubber trees respond to
seasonal changes which is manifested by
their growth behaviour.
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The vigour of various planting niuieria»a
of Hevea has been defined in terms of their
comparative girth increment, mainjy because
the relative time taken by the different plant-
ing materials lo reach tappable stage is one

of the most important criteria in their
commercial exploitation. The girth incre-
ment which is fast during the immature

period, is coniparaiively slow once the trees
arc opened for tapping.

It is not clear how the notion, that groov-
ing the trunks of immature trees may
enhance girth increase, has become popular.
If grooving may be considered as similar to
opening for tapping, an enhancement in the
rate of girth increase should not be expe-
cted since all systems of tapping are recorded
to retard the rate of girth increment
{PL BuU.y 1953). Certain clonesand selected
seedling families may, however, show loca-
lised increases in girth directly above the
tapping cut, resembling ‘ring bark effect’
(Dijkman, 1951), which probably is due to
the accumulation of translocated food in the
sieve tubes of the outer bark. This pheno-
menon, though it does not compensate for
the general growth retardation on tapping,
may be ascribed a> one of the probable
reasons for the belief that immature____
might show increased girthing if they ara
marked.

The results from the experiment
grooving the trunks does not w”een used
—rate of girth increment. It alanibber latex,
grooving does not, however~/*agacanth and
of girthing as is noted,>elsed for creaming
different tapping a”“iMrind seed gum is the
significant differed patent for concentration
increment ao<”. Synthetic water soluble
from theb”uch as poly vinyl alcohol,
and A7jfCpoly acrylate, methyl cellulose etc.
obt”~e successfully used to cream field latex'®,
lugh many factors like the initial
:entralion of creaming agent, the pro-
portion of creaming agent, the age of ihe
solution, uniformity of the solution and
the quality of latex aifect the elEcicncy of

tin, 1967. VOI 3

creaming, “ it does
original rubber content of the htcV

Since it has been establishej that ma,v
Yreammg agents affect the distribution of
* otem between the rubber globules and

serum, experiments were conducted to
ut how best this phenomenon can b«
se of to improve the quality of the
mwher. It has also been reported
mted creaming of latex will decrease
‘bber constituents of rubber"*.

ental Part
| seed gum, Latcol HV* (a
A gallacto mannan base) and
(carboxymethyl cellulose)
as creaming agents. Uecorti*
irind seed was crushed and
water. The pasty solution was
troughmuslin cloth and total
srmined.

t HV and Sarcell TPH were swelled
and the swelled up solution was
lute creaming agent.
Shr’
known volume of skim latex of known
[fc and TS was mixed with a known
amount of creaming agent, stirred for 15
to 20 minutes and poured into a separating
funnel.  After 24 hours the creamed layer
wasseparated and its drc and TS were
determined by usual methods. The drc of
the skim latex was determined by the
method of Broeck and Schrieck™

The nitrogen and coppcr were deterniiu-"d
by the BS method*®. However, for copper
determination a wet ashing proposed by
Zachariah”’ was followed.

' A product of Messrs Indian Gum Industries

Ltd., Bombay.

u A pTOduwE of MesM>> Hochest Uyc9
Chemicals Ltd.. 264 ihnmhii Ctictiy -Sirect.
Madras— I.



Results and Discussion

In all cases, th® concentration of creaming
mnt is expressed as a percentage of the
AiUI (creaming agent) on the latex phase.

() Creaming with Tamarind Seed Gum

Detailed studies were conducted only with
tamarind seed gum as it is readily available
and is the cheapest of all the three creaming
agents tried. There is an optimum concen-
iratioQof the creaming agent at which the
efficicncy of the creaming is maximum, based

Tab
The effect of variation

on drc and percentage recovery of the rubber
from the skim latex. From Table I, itis
evident that the optimum concentration of the
tamarind seed gum is between 0.5 and 0.7 in
spite of the fact that there is a wide variation
of the non-rubber constituents of the skim
latex. The initial drc of the skim latex has
little or only a small effect on the optimum
concentration of the creaming agent*. The
slight variation of the optimum concentra-
tion that may be met with can easily be
adjusted by running a trial experiment.

le 1

of non-rubber to rabber

ratio on optimum concentration of creaming agenr

Rubber to
non-rubber
ratio

Sample

. e
s =

e

ARNNRNNNNN
- —r

GNp2WROWR

It is interesiJlp to note from graph | tha
there is a marf jlecrease in the non-rubber
consiituents ani..'Nitrogen at the optnnum
concentration oi* the creaming agent anJ
their percentage is a minimum at the opti-
mum conce”'-fation of the creaming agen .
As the conce. Ration of the creaming agent
isincreased above the optimum, the percen-
tage of the non-rubber content and
also tend to increase. This isin
with the experiments conducted by otiier
workers aUo.®

The main drawback of the
produced by acid coagulation is
percentages of nitrogen, copper and a
extract. It was observed thaibyaumi g,

N

®

Optimum
DRC of concentration DRC
skim of tamarind of cream
seed gum
9.4 0.7 40.3
8.4 0.7 42.2
10.3 0.6 43.6
9.1 0.6 379
85 0.6 40. L
6.9 0-6 40.1
10.3 0.7 40.5
109 0.7 417
154 0.5 44.6

I A Relation of nitrogen content of T. S.
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Graph 1B. Percentage non-rubber content of

creamed laiex rubber on T. S. against creaming
agent concentration (Tamarind seed gum).

Tabic

Ihe rubber obtained from creamed laver
showed a marked decrease in nitrogen and
copper contents. Table 2 shows the reduc.
tion in nitrogen and copper contents of the
rubber obtained from skim latex after cream-
ing the latter witii tamarind seed gum.

In most cases, nitrogen and copper con-
tents are reduced far below the SMR specifi-
cations"®. It should be emphasised hero
that the rubber obtained from the creamej
layer and the skira rubber are not creped or
washed in washing machine. It is likely
that if the coagulum from the creamed latex
is creped and washed in washing machines,
the nitrogen and copper contents may be
reduced still further.

The colour of the rubber obtained by
creaming skim latex is much better than the
colour of the ordinary skim rubber.

(ii) Creaming with Latcol HV and
Sarcell TPH

Latcol HV and Sarcell TPH can be used
for creaming of skim latex and optimum
concentrations are 0.4% and 0.3”0 respect-
tively. A reduction in non-rubber consti-
tuents is observed with both the crcaming
agents. However, they do not warrant a
detailed study as the cost of the creaming

2

The coniparisoD of nitrogen and coppcr conteots of
skim rubber and rubber obtained by creaming skim latex

Rubber to of Nitrogen <*u in ppm
non-rubber DRC of DRC of . Creatn
Sample ratio of skim cream Skim Cream A1l rubber
skim latex latex Jaiex rubber  rubber r“ber ubbe
2351 8.6 42.2 1.58 0.67 6
161 6.9 40.1 2.10 0.57 é
45:1 15-4 44.6 1.10 0.55 0
2.9:1 12.6 43.6 1.28 0.63
‘mmesLiz-

The estimation of N and Cu were carried out on dry rubber samples obtained \ rtouss

tion methods.



agent is very high compared with that of
tamarind seed gum.

General Considerations

Of the three creaming agents studied,
tamarind seed gum is the cheapest and most
suitable. 1t may be mentioned that the pH
age and initial drc of the latex, the tempera®
ture of the creaming etc are not considered
In detail because such factors, though of
prime importance in deproteinisation, have
little or very limited bearing on the present
study. The additional cost of creaming and
processing will be comparable or even less
than that in methods of Dunlop and Fire-
stone in improving the skim rubber. It
should be mentioned here that the cost of
the present method will be much less than
that in deproteinisation method.

Moreover, conventional coagulating agents
like acetic acid or formic acid can be used
for coagulation of the creamed skim laiex
economically and with ease. The trouble,
some pfocess of de-ammoniatién before
coagulation can safely be avoided.

Table

Recovery Aspects

A point to be remembered in all skim
purjficalion  processes is a reduction in
yield’* In Dunlop meihod and in Fire-
stone method the percentage recoveries are
82 and 79 respectively’. The present method
compares favourably with those methods in
the recovery of rubber; about 85 to 90%
recovery is possible by creaming of the skim
latex.

Cost Considerations

Table 4 shows the cost of chemicals
alone for the purification of skim rubber in
various processes in comparison with the
present method. The cost of chemicals for
each process is recalculated to take account
of the current prices in India  However, it
should be emphasised that in the Dunlop
and Firestone methods more acid is required
for coagulation or adjustment of pH.

Comparison of the properties of the
purified rubber is given in Table 3.
The properties of the purified rubber obtar
ined by the present method compare favou-
rably with that of the rubber prepared by
other methods.

3

Comparison of protein, copper and acetone extract values of rubber
obtained by different methods of purification.

Tamarind seed
Propeny gum creaming

(average values)
Protein 3.80%
Copper 6 ppm
Acetone extract 4,81%0

Dunlop Unpurified

method skim rubber
®) (average value)

2.757; 9.50%

7 ppm 18 ppm

5.48% 5.28%
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!
Table 4
Relative cost or chcmicals for purification of skim
rubber bv different methods
Tr>psin Firestone Tainarind Latcol HV Sarcell
digestion patented seed gum creaming TPH
method method creaming creaming
2,7 (7)
Cost of 4 Paise for
chemicals 29 False patent rights
der kg of alone. Cliemical 14 Paise 43 Paise 49 Paiso
purified and other things
rubber not disclosed
Sum mary 4. Pidford J.H ., Planting Manual (RRtM)

The non-rubber constilucnls in skim rubber No. 4.2, (1947)

are reduccd considerably by creaming skim 5. Selhu S., J. Appl. Poh. Scl. 8, 2249
latex with tamarind seed gum. The non- (1964)
rubber constituents are reduced from 20”i to 6 B I T.H. Plant Bull 33, 108
4»,, by creaming. The nitrogen content is ) (12;"7\;“9 -H., Planters Bu ! !
reduced to less than 0.7”, and the copper
to less than 8 ppm. This method of purify- 7. 1bid, 33, 111,(1957)
|r'1g-sk|m rubber is compared with other 8. Ibid, 27, H1 (1956)
similar methods.

9. Baker H.C., Trans. IRI. 16, 165 (1940)
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Wind Damage in Rubber Plantations

M. Mathew and C. M.

Introduction

In rccent years, losses due to wind damage
have been found to be on the increase in the
rubber plantations in South India. Measures
to rcduce, if not to prevent, the damages
caused by v-ind to rubber trees have, there-
fore, assumed topical importance.

The nature and intensity of damages
caused by wind depend on the force exerted
on the trees. It is reported that the over-all
force sustained by the tree will be propor-
tional to its size and the square of the
velocity of wind® The force exerted by
wind on a tre will be transmitted through
its trunk and branches. Hence tall trees
with high canopies will exert greater leverage
on the trunk than squat trees'.

Types of Damages-

The various types of wind damages occur-
ring in rubber plantations are stem bending,
branch breakage, trunk snap and uprooting.
Of these, uprooting and trunk snap are most
serious, as they are often beyond repair and
they occur at a stage in the Hie of the
plantation, when replacement is uneconomic.

(0 Stem Bending

Stem bending which occurs during the
immaturity period, appears to be due to
imbalance between the crown and the stem
ot the tree. It is neccssary that there should
be an optimum relationship between the
cauopy of a tree and its stem size, n
i>udden flushes of heavy foliage are induced,
there \viil be a risk of 81 least temporary
iiBbalance resulting in stem bending. Usu-
ally incidence of stem bending is noticed in

plantations when leguiiiUnoui ground covers
Stan dying out dUe to the shade of the
trees*. . \

(2) Branch Breakage

Branch breakage is usually coV.’sidered a
clonal characteristic due to certliin
branching habits.  Tjir 1 is a we}l-ki3own
example’. Branches break off at the fork,
tearing away a large portion of th” trunk’
with them. Trees become susceptibly to
this damage in cases where the branches aw
formed at acute angles and rival the<
leader.

(3)-Trunk Snap?

Usually occurs in the cjse of cerlam high
yielding clones which are g:nerally suscepti-
ble to this damage. Mostly young plant-
ations in their early years of tapping, are
prone to trunk snap damage. Many factors,
particularly the nature of the crown, the
height of the tree and the structure of the
wood, which are connected with the genetic
constitution of the planting material, play
their part in making a tree susceptible to
trunk snap and therefore it is considered a
complicated problem'.*.

4) Uprooting

Uprcoiing is usually due to the poor
development of the tap root. In areas
Nshere sheet lock and laterite horizon or
impE.vious clay layers arc present

,hrce or four feet from the ground level, tap
,cot formation will be poor. This rBijlts m
iiimfflcitnl anchorage. In such area” losses
due to uprooting may be appreciable. |
caniiot be aitiibuted to any inherent



susceptibility of the planting material co
wind damage'. Uprooting may also o”ccur
io cases where the trees are strong e’jough
to withstand branch breakage an<i tr-unk
snap”

Influencing W ind

N

Factors

Damage

Many factors influefjcc wind damage, of
whi<” the most imp”~uTtanfmay be:

(1) Monsoou ™iVinds

Two monsoons, associated with strong
winds, are prevalent in the main rubber
growing areas of South India, which are
maiolv located on the hills and slopes. Due
to t'lie variable topography of the rubber
gr«Jwing areas, the effects of strong monsoon
««wnds may vary considerably, depending
upon the lo<”tion of the plantation. There-
fore, the location of the area should be
considered an extremely important factor in
the general incidence of wind damage during
the monsoon season. Even some of the
cloij*s which are well-known for their
marked resistance to wind damage can
suffer considerable damage by monsoon
storms which are rare occurrences in pro-
tected locations. Therefore, while selecting
land for rubber cultivation, it would be
desirable to avoid areas higlily exposed to
wind. Also, for planting in locations known
to be exposed to heavy monsoon storms,
clones like G1 1, PB 86, GT 1 etc., which
show tolerancc to wind damage, shoiild be
selected to reduce incidence.

(2) Use of Planting Materials Which
Are Susceptible to Wind Damage
The various high vyielding clones
available in the country can be classified
broadly iato three groups viz, (1) clones
susccptiblc to  wind damage such as
LCB 1320 RRIM 501 etc.,, (2) clones
moderately susceptible to wind damage
such as Tjir I, RRIM 605, 623, 628 etc.,
and (3) clones fairly resistant to wind
damage such as Gl 1, PB 86, GT 1 etc.

The plRnting materials susceptible to wind
damage, generally have a heavy crown It
is well-known that trees with a dense heavy
canopy, will be more susceptible to wind
damage , than trees with a light canopy
Also, cloncs with a tendency of growing
very tall, will be generally susceptible to
wind damage. Other clonal characteristics
such as rate of girthing, branching habit
and wood strength also influence the
incidcnce of wind damage® Clones which
grow very rapidly during immaturity period
but girth only very slowly, when tapped, arc
found to be highly susceptible to wind
damage'. In such cases, it would be advis-
able to delay tapping for some more time,
to allow extra girthing to avoid tendency
towards imbalance leading to increased
incidence of wind damage”. Clones char-
acterised by leaning stem and dense upward
growing branch system with weak branch
unions, are also found to b; highly suscepti-
ble to wind damage. A consideration of
the clonal characteristics of one of the
moderately susceptible clones i. e, Tjir 1,
will be helpful in understanding how clonal
characteristics influence the incidence of
wind damage. Tjir | is a vigorous grower,
characterised by a dense upward growing
branch system, forming a heavy spherical
crown.  Further, the main branches of
Tjir 1 have weak unions and are often bigger
than the leader and these characters make
the clone susceptible to branch breakage,
stem bending, trunk snap and uprooting.
Therefore, to reduce wind damages m future
plantations, it is essential to give due con*
sideration to the choice of planting materials.

(3) Size, Density and Height of the

Foliage Canopy

Trees with heavy foliage favour the
incidence of wind damage. Damage due to
wind occurs as a result of the force exerted
on the tree by the wind. The magnitude of
this force which determines the extent of
the damage, depends on the speed of the
wind and the size, denS5;ity and height of ihc
canopy. It means that the development of
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tall, large and heavy canopy io the trees will
favour the inddcnce of wind damage ina
plantation. The size, density and height of
the canopy are influenced by various factors
such as clonal characteristics, degree of leaf
disease incidence and its control, soil
management, soil fertility and manuring, of
which the influence of clonal characteristics
has already been mentioned.

Leaf fall due to Phyiaphthora palmivoia
and Oidium is a serious problem in the
rubber growing areas in India. Bjt it is
possible to control these leaf diseases hy
adopting suitable and timely pUnt protect-
ion measures.  Therefore, in pistations
where successful control of the leaf diseases
is being regularly practised, a dense canopy
will develop in due course. The increased
incidence of wind damage reported from
estates, where leaf diseases are being succws-
fully controlled, can therefore be attributed
toa certain e.xient, to the development of
heiivy foliage.

Rubber is usually planted in association
witi a leguminous ground cover like
Pueraria. The legume ground cover mobi-
lisesconsiderable quantities of plant nutri-
ents, cspeciully nitrogen, during its first two
to three years of gro\tth phase and will
rckase these mobilised plant nutrients dur-

ing subsequent years, for upiike by the
nibber plants. The increased uptake of
plant nutrients, especially nitrogen, by

in excessive branch and
leaf development, which may result in stem
bending and wind damage. It is reported
from Malaysia that nitrogen signiQcjntly
increases individual leaf weight, upto 20%
Within two months*.  Therefore in areas
where vigorous leguminous ground cover
«'sts, it is neces.«ary that manuring after
~years should be carried out, considering
Jhctree growth at that time. If the trees
“@ealready developed heavy canopies and
planting mAtcrial used is susceptible to
damage, then a decrease or even com-
eessation of fertilizer application for
»me years would be justified. Therefore it

rubber will resuil

Iw consideration should
mir? beneficial effects of legu.

planSV

"I'ich is related miinly
“ fel'lity of .te .oil a.d the
practicM s another raosi important facli
which Mifluences the' incidence of wittd
dam ” ,nan estate. It & A-oown (hat leaf
growth, wood strength and ~girthing, which
are factors connected with su*»ptihility to
wmd damage incidence, are also closety
related to the nutrition of the tree . An
examination of the evidence available on the
influence of different nutrients on leaf grovici.
wood strength, girthing and wind damage
is therefore considered useful, la case»-
where nitrogen availability to the plantis
high, generally, a heavy crown will develop.
Development of a heavy crown results In an
increase in the weight of the canopy, without
a compensating increase in the girth of the
trunk, and impairs the balance of the tree,
thereby mcreasing susceptibility lo wind
damage. Regarding the etfeci of other
plant nutrients on leaf growth, much eviden-
ces are not available. But it has been
observed that deficiencies usually result in
reduced leaf weight or leaf size.

As regards the etTect of different nutrients
on wood strength, the results available from
Malaysia indicate that the effects of potassium
and nitrogen fertilizejs on wood strength are
significant, both giving weaker wood*.

Regarding the effect of nutrients on girths
ing. the beneficial effects of phoiphorus and
nitrogen have been clearly established in
our country. On the other hand, potassium
showed no beneficial effectsv But from the
evidences available from Malaysia, increased
application of either nitrogen or phosphorus
also leads to increased wind losses. When
considering the clTects of manuring, it m.iv be
stated that only very few cases of wjod
damage incidcnce are noticed in the large
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number of small holdings, where no r*nur-
ing or very little manuring ha® prac-
tised. Summarising the above evjrtaences, il
can be stated that excess nittogeij/applicaiion
to rubber plant leads to he;ivit/canopies and
that high levels of nitrogery and potassium
application may result ‘nil weikei woDd.
Higher levels of nitrogen and phosphorus
application also are” #reported to result in
grcajer wind damagti vkhile complete absence
of manuring redn«cs wind damage. It would
therefore appe”ir that excessive application
of even a ba®unccd NPK or NPK Mg mix-
ture may make the trees more susceptible to
wind datnage and that excess nitrogen may
be more detrimenial than others.

Adequate manuring, however, is necessary
for better girthing, it is known that batter
girthing makes the trees susceptible to wind
damage. In the successful cultivation of
rubber, though adequate manuring is highly
essential, excess manuring should be avoided.

(4) Continuity of the Canopy

Experience shows that in a rubber estate,
continuity of the canopy is an important
factor influencing wind damage incidcnce.
When there is discontinuity of canopy in an
estate, the wind not only makes greater
impact on each tree but also will develop
stronger suction on the leeside by drawing
air out of the gaps in the canopy. The con-
tinuity of tlie canopy is influenced by various
factors such as spacing, degree of disease
incidence and control and the method of
thinning out*. To geta continuous canopy
it is essential to plant rubber adopting
suitable planting distances, depending upon
the type of planting material. Adoption of
wide avenue system of planting does not give
a continuous canopy and therefore, for
reducing wind damages, such systems of
plantings are not favoured.

Loss of plants in patches due to root
disease, pink disease, sun scorch or other
natural calamities also can lead to a discon-
linuoui canopy- Therefore ii is essential to

take adequate precautionary measures in
avoiding loss of plants in patchi®s, to reducc
wind damages.

Thinning out of unwanted tras in a clear-
ing without discretion, also may sometitnes
result in the discontinuity of the canopy.
Therefore in thinning out, much care siiouid
be taken to avoid discontinuity of the
canopy, which will lead to wind losses. For
ensuring a continuous foliage canopy, it is
preferable to carry out thinning at an early
st.ige in the life of a plantaiion.

In some of the laige estates where replant-
ing is in progress, it is difficult to achieve a
continuous canopy due to the removal of old
rubber from areas adjacent to young rubber;
such conditions favour increased incidence of
wind damage.

(5) Removal of Natural Wind Belt

The clearing of natural jungle, adjacent to
rubber plantations, also may sometimes
resultill increased incidence of wind damage.
Removal ofjungle in such cases mikes the

rubber plantations exposed to the direct
action of the wind, thereby causing more
damage.

(6) Nature of Rooting and Nature of

the Soil

Rubber trees under favourable conditions,
will have a well developed tap root aod
lateral roots and hencc planting methods or
soil conditions that ham{wr their normal
development, have been found to make the
trees susceptible to damage by uprooting.
In the case of seed at stake plantings tiie
root system is found better developed tji*n
in the ease of stumped planting, rheretore
to reduce losses due to uprooting, seed at
slake planting may prove to be better suslca

and may be resorted to at least in wind
exposed areas. U ck of soil depth, presence
of sheet rock, laterite horizon and any

impermeable layers within 3 to 4 ft ol
ground, also may rc.ult in the pnor
nieni of the root syj,ieni, whicli may

titt
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iflcrcascd losses by uprooting. In heavy
clay soils, in poorly drained soils and in
areas where the water table is very high,
root development may be hampered considc-
jagbiy, In such cases also, the tendency for
increased wind damage is found to more.
Berefore to avoid damages due to uproot-
ing, plantations should be raiijed in areas,
where favourable soil conditions exist,
adopting the right method of planting.

Tentative Recommendations

From the above considerations, it would
appear that the foHowing recommendations
may prove to be useful in reducing wind
damages in our rubber planiaiions.

1 Areas highly exposed to strong winds
should be avoided, as far as possible,
for planting rubber.

N

In locations known to be exposed to
strong winds, wind resistant planting
materials should be used.

3. To minimise damage due to uprooting
in areas exposed to wind, planting seed
at stake or seedling”™ or basket plants
may be tried.

4. The continuity of the canopy should be
ensured as far as possible in a planta-
tion by adopting proper -“pating, by
cairying out thinning operation early
and by avoiding chances of patchy loss
of plants.

-+ Under conditions of poor soil fertility,
where leguminous ground covers are not
established and maintained properly,
the normal fertilizer programm?s can
be carried out with benefit.

6- Pruning operations in rubber should be
carried oui preferably before the third
year, to elTcct ma.xinnim economy m
labour cost, to save lime and to prevent

10.

imbalaDcein tree growth, with regard
to crown development. The side shoot
should be pruned in such a v/ay asto
obtain a balanced crown, the branches
as far spaced out as possible, evenly on
all sides. Large branches which aiise
at acute angles and rival the leader
may be cut or sawn off flush with the
main stem, for clones susceptiole to
branch breakage. A wound dressing
compoiiod should be applied at the
cut end.

Even under conditions of moderate
fertility, where leguminous ground
covers are established and maintained,
if proper leaf disease control measures
are not taken, the normal fertiliser
programmes can be carried out without
any deleterious effect.

When the ground cover starts dying
out in areas where fertility of the soils
are properly maintained by establishing
a vigorous leguminous ground «>ver, by
proper mulching, and by systematic
manuring and where proper leaf disease
control measures are practised, tenden-
cies of stem bending may be noticed.
In such areas it is advisable to suspend
the fertiliser application for two or
three seasons.

Where leguminous ground covers had
been properly established and main-
tained, a reduction in the level of
nitrogenous fertiliser during the period
from 4+ years to 7 years after planting
is advisable for clones or ar«is known
10 be susceptible to wind damage.

Areas with adverse soil  conditions,
such as poor depth and lack of drain-
age, high water table, presence of sheet
rock and latcrite horizon or clay pans,
should be avoided, while selecting land
for rubber cultivation,
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Standardisation of Natural Rubber*

P. S. Habeeb Mohamed

Itisa matter of great pleasure for me that
Sub-Committees have been set up by the
Indian Standards Institution to go into
grading and standardising of natural rubber.
They were meeting here for the last two
daysand | am glad to find that certain draft
standards are almost in the process of
getting finalised.

We are ail aware of the position of
natural rubber industry as compared with
the synthetic rubber industry in the country.
The dosed economy in which we are operat-
ing today need not operate for a long time
to come and unless the natural rubber
industry improves its competitive aspect,
difficult times may be ahead. There isonly
one synthetic rubber plant now working in
iWs country, but even during the Fourth
Plan period more units arc likely to be set
up and in any case some more units are
likely to go into production in the Fifth
Plan period. Now there is one impirt>int
aspect to be remembered. As you already
know, it is not possible forlhe items like
~ages for labour, cost of fertilisers anl
plant protection cheaiicals to go down in

near future. Therefore the prime
%ctive should be to reduce the cost of
production. The plantation industry has
done quite a lot in this direction by using

“igh yielding planting materials, using cor-
fcct dosage of manuring and so on.  But it

“ Speech delivered by Shri P. S. Habeeb MohanieJ.
Chairman, Rubber Board, at the 5tli meeting
of the Raw Rubber Sectional Commitiee of

Indian Standards Institution held on
23-8-1967 at the Rubber Board, Rottayam.

ISthe weakest today in presentation aspect.
I am afraid that hardly any natural rubber
producing country in the world is as low as
India in this respect.

Presentation Aspect

The Indian Standards Institution has been
doing exc«llent work in drawing out speci-
fications for natural rubber for the last two
or three years. You may be aware that in
the recent report submitted by the Tariff
Cotnraission ihe necessity for improving the
competitive nature of natural rubber has
been emphasised. They have made it very
clear that natural rubber is wanted in India
and may fetch a good price, but so far as
the presentation is concerned, a lot of work
has 10 be done than has been already done.
You may also remember that India’s posi-
tion in rubber production is very unique in
the sense that it ki the only country, except-
ing Brazil, which is producing both natural
and synthetic rubbers and consuming the
entire quantity. It is precisely in such a
situation that we have to make the maximum
development so far as the presentation,
packing, gradingetc. are concerncd. Though
the syn'ihetic rubber industry is in existence
in India only for the last three or four years,
it is well organised and has got a wry good
selling system and it has been able to reach
the nooks and corners of our country. It
shows the extent to which they can penetrate
and the advantages enjoyed m laymg pre-
determined standards and selhng to speci-
ficaiions and so on. They have also gota
service oreanisaticn which goes into the



problems and tlie difficulties in using
syniheiic rubber. The structure of natural
rubber industry has undergone considerable
changes in the last one or two decades or
so. There are about 80,000 smallliolders’
units, while lar*e growers’ units come to
only about 700. Large growers have done
a good woik and it should be very easy for
them to switch over to the grading the Sub-
Commitiee has drawn up, though there may
be some difficulty. So far as the small-
growtrs are concerned, it may present some
problems, but it only underlines the import-
ance of the work that we have to do.
Planters should switch over to the technical
grading system as early as possible, to
strengthen the competitive position of the
industry and to make its position alright
when the synthetic rubber industry develops.
These problems are almost unknown today
to the small growers in India.

SMR Scheme

Almost in all natural rubber producing
countries rubber has to be exported, except
a negligible percentage for internal con-
sumption, and they are facing competition
from other natural rubber producing coun-
tries and the synthetic rubber produced in
USA and Western Europe. Malaysia, Indo-
nesia and the Afiican countries have to sell
their natural rubber in a highly competitive
market. They have been using high yield-
ing materials for planting and they have
also done very good work so far as technical
specifications arc concerned. You are all
aware that Malaysia has gone over to the
Standard Malaysian Rubber Scheme’and a
lot of work has been done there on this.
Though only about 10 to 15 thousand
tonnes are produced according to specifica-
tions, certainly a is gathering momentum
there. The small growers have already come
into the picture and for them two pilot
projects have been established in Malaysia.
The Government of Ceylon is anxious to
getover to this system. They were to send
their personnel to Malaysia to study ihe
techniques of this system. They know that
they should switch over from the visual

grading system now in practice to a better
system of grading. New natural rubber
producing countries have the advai tage in
this that readily available system of technical
specification is now in vogue so that thev
can easily adopt them. Liberia and Ivory
Coast have been emphasising the importaDce
of the scheme. It is all the more important
for a country like ours that this matter is
given due importance. We are having both
synthetic and natural rubber producing units
in cur country and the present position does
not call for alarm, but the problem in the
future is something we cannot visualise.
Therefore this problem commands great
importance. We should also send our
men to Malaysia to study the Standard
Malaysian Rubber specifications It is
necessary that we also set up pilot projects
to educate small growers in switching over
to technical specifications, as in Malaysia.
The times are rapidly changing and with the

changes in usage of rubber, a lot more can
be done. The officials of the Indian
Standards Institution have taken this

problem right in hand and now it is for the
Rubber Board and the planters to play their
part in efTecting this change as early as
possible. Certainly it will not be easy,
because our people are accustomed lo the
existing selling pattern in our marketing
system. As you know, the price of rubber
has been fixed and if you have to derive the
maximum out of it, you have to change the
present system of marketing. 1 do not
know how far the specifications laid down
here compare with the specifications operat-
ing in the SMR system. These are of
course for technical experts like you lo
conbidcr and i am quite sure that the work
which \ou have done here will also be in
accordance with the international standards.

We cannot function in isolation and
therefore the standards which we lay down
should have some relation to the standards
laid down in Malaysia and the standards
laid down by the 1SO.

! am
the Committee will contribute to the real
growth of the rubber plantation industry.

sure, the excellent work done by



The Fifty Seventh Meeting of
the Rubber Board

The fifty-seventh meeting of the Rubber
Board was held on Tuesday, the 12th Sep-
tember, 1967, at the Board's Office at
Kotiayam under the presidentship of Shri
P. S. Habeeb Mohamed, Chairman. Rubber
Board. Eighteen members, besides some
special invitees, attended the meeting. Dr.
P. C. Alexander, Joint Secretary to the
Government of India, Ministry of Com-
merce, was also present.

Before taking up the agenda, the Chairman
mentioned the sad demise of Dr. K. B.
Menon on the 6th September. 1967. Dr
K. B. Menon was a member of the Board
representing Lok Sabha and had taken ve;y
keen interest in the activities of the Board.
The meeting resolved to place on rewrd its
deep sorrow at the death of pr-
and the members stood up in silence tor
minutes to pay homage to him.

The Chairman thankfully actraowlsdged
the services rendered by the retirmg men
Sarvashri K. C. Sankaranarayanan an
A. K. K. Nambiar. He welcomed the new
merabers of the Board, Sarvashri .
Chandrasekharan, representing
G. Y. Krishnan and P. K. Vasudevan Na.r,
representing Lok Sabha. He weloo
P. C. Alexander and said that't A
ofthe keen interest Dr. Alexander had b =
taking in the affairs of the rubber p an at.on
industry that he had readily agree
the meeting.

The purpose of the
continued, was to discuss
ptice of rubber and the scheme of

subsidy for the small growers. The import
policy for the year 1967-68 and the revised
estimates of the current year and the budget
estimates for the next year had also to be
discussed. ~ But before going into the
subjects for discussion, a b.ickground of the
rubber plantation industry bad to be given,
the Chairman said.

Expansion

The planted area under rubber at the end
of 1966-67 was about 4.23,000 acres. The
targets set for expansion of area and produc-
tion for the Third Plan had been exceeded.
The target for production of natural rubber
was 45,000 tonnes, but the production
exceeded 50,000 tonnes by the end of the
Third Plan period. During 1966-67, rte
production of natural rubber was 55WO
tonnes. During 1967-68, the production
would go up to 64,000 tonnes. There had
been considerable newplanttng during
1967-68 The Board had set a record m the
distribution of planting materials the
year. It could be expected that at least
20 000 acres would be planted during 1967.
This would be in addition to the plantmg m
the estates in the public and private sectors.
The Government of Kerala had been gomg
ahead with its programme of

sf

the private sector.

The covernment of Madras has a scheme
J planting about 2.000 acres. Th,



Government of Mysore has a scheme for
planting 5.0CO acres through the forest
department. If the Rehabilitation Ministry
would make sufScient funds available for
resettling the repatriates from Ceylon the
Government of Mysore might extend the
p antaiion to 33,000 acres. A scheme for
planting 6,000 acres in Andamans in the
public sector has been sanctioned. Then
there has been the scheme of the Agricultural
ReOnancc Corporation. Adequate progress
has not been recorded under this scheme,
as the scheduled banks have found it difficult
to accept applications for planting on a
large scale.

The Chairman stated that though increased
tempo of planting was indicated, it did not
mean that the price announced was remune-
rative or provided sufficient incentives to the
grower. The price had been fixed purely on
the basts of the cost of production, which
should not be the only basis for fixing the
pnces of rubber.

Producti?ity

The increase in productivity in this
country has also been very good. In the
rate of increase in production and producti-
vity, India is leading the world, and is
better than Malaysia, Liberia. Nigeria or
any other major rubber producing country
in the rate of increase in productivity,
though the productivity itself is not very
high. But this has been so because we
started from a low base and have to do a
lot to catch up with other countries.
Undoubtedly India would catch up with the
major rubber producing countries in the
years to come.

Production and Consumption
The Rubber Board had estimated the
production for 1967-68 at 64,000 tonnes,
but in some estimates of production made
by the Government, tlie figure was shown
as 60,000 tonnes. So far as the production
of natural rubber was concerned, the estimate
of the Board was a vital factor. The stock

position of different types of rubber had ,
bc._ak”ninto account before issuing it\”

Regarding tlie purchase of natural rubber
made by some manufacturing units, the

S Akt urchas
of EeMA 1 grade. Sheets werep grat?eg
somewhere at RMA 5 and the pricrnS
was about Rs. 3.50 per kg.

The Chairman continued that so far
the estimates o fconsumption were concerned
the Board had arrived at a figure of 1,05 000
tonnes for 1967-68. The Directorate’
ral of Technical Development estimated the
consumption figure at 1,02,000 tonnes, but
Ater they revised it to 1,10,000 tonnes. The
, .0 estimated it as
1,18,000tonnes, including 12 to Uthousand
tonnes of reclaimed rubber. Some recent
estimates made by the Government show
that the consumption would be 1,07,000
tonnes. This would mean that there were
different estimates so far as the consumption
of rubber during 1967-68 was concerned.

The Chairman drew the attention of the
members to the fact that the manufacturers
were now having a stock equivalent to about
4i months’ consumption, as against about
two months” stock in previous years. He
said that he did not find any reason why the
manufacturers should stick on to a stock of
4 months. The Board had calculated the
requirement for 1967-68 on three months’
stock basis and no import had been envi-
saged during the year. Over and above the
licences issued to import rubber to fill up the
gap between production and consumption,
the manufacturers were entitled to free
import licence to the value of a specified
percentage of die export earnings.

Imports

The Chairman then referred to the stati-
stics of rubber imports during 1966-67 and
1967-68. The Board had recommended
impc n of 29,CCO tonnes of rubber in 1966-67.



11,0 Ooveniment granted licences for imoor-
J»g above 30,000 tonnes. Of this, 27.000
loimes were imported upto March, 1967.
Hierc was a quantity of about 3,000 tonnes
tnhe imported as the balance. But from

“tatist.cs of rubber imparts from April
wiyly, <7 it had been found that“he
import of rubber wa3 to the tune of 6,959
loones, which would show that more than
3K)0 tonnes of rubber had been imported
during the four months which must b? the
itock relating to licences issued under the
fxport Promotion Scheme. Extra i.nporis
liansed and rubber imported through the
Export Promotion quota had resulted in the
build up of about 5 months’ stocic with the
manufacturers, or at least more than 4
months’ stock. These would show that in
the current year there would absolutely be
no case for imports.

Summing up, the Chairman said that
three things needed urgent attention of the
Government:—(1) Notification of tlie price
of rubber at Rs. 415 per quintal as the mini-

mum price, leaving the maximum open.
(2 No imports to be allowed during.
1967-68.  (3) Announcement thu there

would be no imports during 1967-68.

After some preliminary discussions, the
meeting took up the agenda for discussion.
Some of the important decisions of the
meeting are given below : —

Cash Subsidy Scheme
The scheme envisaged giving of cash
subsidy to smallholders owning less than
10acres or 4 hectares in two slabs. The
idea was to help the smallholders in meeting
part of their cost of production. The money
to smallholders should go really for
cultural operations. The scheme, according
lo the Government, aimed ac improving the
economic viability of the smallholders and
ppleincnt the efforts of the small growers
improving their productive ellicioncy.

eting decided that,(l) the subsidy

SHE)I%WE% given in cash, oot in kind. (2)

theie should be a mmimum stand of 60

rubber trees per acre (148 trees per hectare),

(3)_the subsidy"should .E‘?.Si.‘/e" at the rate
~r

of Rr, 75" hec,“e
fro mV fhecT/reslT forYuhits %%ﬁe*

2 and 4 hectares at the rate of Rs. - 'éhr
hectare, (4) all mature and immature hold-
ings covered by item 3, would be eligible for
subsidy, irrespective of the extent of the
units, (5) the areas should be registered with

the Board on or before 1-4-1967, provided

that in the case of units covered by item 3
already registered with the Board prior to

1-4-1967, if the ownership has changed

hands, the subsidy could be given to the
present owner or owners if the owoershlp
could be proved by valid documents and

if the transactions resulting in the present
ownership took place prior to 1-4-1967, and

(6) land allotted under the Kerala Govern-

ment’s scheme could also be brought under
the purview of the scheme.

Budget

The Board approved the revised estimates
of the Board for 1967-68 and budget esti-
mates for 1968-69.

Import of Rubber

The Board resolved that no import licence
need be recommended for the period till the
end of December, 1967, and an assessment
of the position should be made in January,

1968.

Educational Stipend Scheme

It was decided that the Board’s scheme of
granting educational stipend to children of
workers and employees in rubber estates
should be continued during 1967-68.

Supply of Rubber Rollers

The Board resolved that the benefits of
,|.e scheme for supply of rubber rollers on
hire purchase basis should be extended to
the Government aided rubber planters



co-operative societies and Ihat the following
clause be added to Rule 1of the scheme.
“ But Government aided rubber planters’
co-operative societies are eligible to apply
and get the rollers from the Board on behalf
of their members. The rollers will be
sanctioned to such societies which will instal
the rollers at a suitable central place for the
use and benefit of the members and collect
a nominal hire charge from tiie members.”

Subsidy for Fungicide

The following rates of subsidy for copper
fungicide suppUed to small growers through
co-operative societies during 1967-68 were
approved by the Board.

(!) Coppersulphate Rs. 2.50 per kg,
(2) Copper oxychloride (oil based);

(a) Mature area —Rs. 32 per acre or

50% of the actual
cost of spraying
materials  charged
by the  society,

whichever is less.

Immature area—Rs. 23/-peracre or
50% of the actual
cost of spraying
materials charged
by the  society,
whichever is less.

Subsidy for Fertilizers

The meeting resolved that the rate nf
subsidy at 50% on NPK 8 : 12: 12 rubbt
mixture be fixed at Rs, Ilbh per metrir
tonne or 50% of the actual cost of fertilizer
which ever is leps, in the case of the scheme
for subsidising fertilizer mixture to immature
area (npto 15 acres) through co-operative
societies during 1967-68. It was also
resolved that the benefits of the scheme be
extended to those planters also who test
their soil at the Rubber Research Institute
of India and get a fertilizer mixture recom-
mended other than NPK 8; 12: 12

Cost of Planting Materials

The Board discussed the question of
starting a publicity campaign for establish-
ment of nurseries by the planters and relaxa-
tion of the rules on reimbursement of ihc
cost of planting materials. It also resolved
that the benefits of the scheme for reimbur-
sement of the cost of planting materials foe
replanting or newplanting under the Board’s
development schemes be extended to planters
who utilise the materiiils from their own
nurseries raised from seeds obtained from
approved sources.

The meeting came to a close with a vote
of thanks to the chair.



The 81st Meeting of the International
Rubber Study Group

The Eighty-first Meeting of the Inter-
national Rubber Study Group, held in The
Hague under the Chairmanship of Mr. A,
dc Bloeme, leader of the delegation of the
Netherlands, opened on May 9th and ended
on May 12th, 1967.

The meeting was attended by delegations
from: Austria, Belgium, Brazil, Canada,
Ceylon, Czechoslovakia, Denmark, France,
Federal Republic of Germany, Hunga®,
India, Indonesia, Italy, Japan. Liberia,
Malaysia, Netherlands, Nigeria, Singapore,
Sweden, Thailand, United tCingdom, United
States of America, Union of Soviet Socialist
Republics and Viet-Nam.

Observers from the following countries
and organisations were also present « Argen-
tina, Mexico, Poland, Spain. Yugoslavia,
United Nations Conference on Trade and
Development, Food and Agriculture Orgaoi-
s&tion, Commission of the European Econo-
mic Community, Commonwealth Secre-
tariat, International Bank for Reconstruc-
tion and Development, International Insti-
tute of Synihetic Rubber Producers, Inter-
national Rubber Research and Develop-
ment Board, the Far Eastern Freight Con-
ference and the Bureau de Liiison des
Industries du Caoutchouc de la Coramu-
naute Europcenne.

The Group examined the statistical posi-
tion of rubber and made estimates tor
natural and synthetic rubber requirements
and supply during 19t>7. It was estimatea
[bat the world would consume, i.
into manufactured goods, some 2,55 ,
~ong tons of natural rubber and 3,35 ,
Jong tons of synthetic rubber,

In addition, the Group estimated that a
further amount of some 10,000 long tons of
natural rubber would be required lo main-
tain natural rubber stocks at an adequate
level.

World supplies of natural rubber, includ-
ing deliveries from the United States
Government surplus stocks were estimated
at 2,600,000 long tons and the supply of
synthetic rubber at 3,525,000 long tons.
The estimates for synihetic rubber produc-
tion and consumption do not joclude allow-
ances for synthetic rubber produced in the
Union of Soviet Socialist Republics, Main-
land China or in non-member countries in
Eastern Europe.

The tables of estimates made by the
Group are attached.

While there was some divergence of view
regarding the analysis of the problems facing
natural rubber upto 1975, the Group was
unanimously agreed that measures to im-
prove the efficiency of the natural rubber
industry, both in regard to its production
costs and the presentation of its product,
should be undertaken asa matter of urgency.
The Group therefore approved the following
programme of action :—

For action by the

Rubber Study Group

I The Group should endeavour to oblaio
moreinfoimation about the minimum
prices likely to be necessary to attract
investment in new capac.ty ov-er the
next few years, and such other mforma-
wn o» the economics of the synthetic

International



o

o

rubber industry which
a beoring on
rubber.

It is
of the

a careful assessment

best

A study should be made of national

policies of protection for and subsidies
to the rubber producing industries, and

their etfects on world prices.

The Group should give immediate con-
sideration to ways in which effective
co-opera-

and continuing international
tion can best be developed form

(a) the greater exchange of information,
both nationally and internationally,

on all aspects of natural rubber pro-

duction costs

natural rubber

the most

(b

encouraging
ducers to adopt
methods

ensuring an adequate supply of high-
yielding material.

(c)

The Group should undertake a study
of the cost elements in respect of ocean
and inland freights and
both natural and synthetic rubber. In
the first instance a review should be
made of the present cost elements in
ocean freight and insurance for natural
rubber.

with the

The Group should initiate,

assistance of the appropriate organisa-

tions and individuals, practical and

comparative
ments—

(a)
(b)
(c) handling and storage in the factory
(d)

unloading and port charges

inspection and possible arbitration

compound cost

is likely to have
the future of natural

important that the Group should
continue to make, at regular intervals,
future
prospects for rubber'in the lieht of the
information available at'the time,

pro-
efficient

insurance for

studies of the cost ele-

8/

For

9.

10.

11

inventory financing costs
to ensure that there should be a mor.
rapid and widespread adoption of im
provements already made, and t.
mvestigate whether cost reductions
can be made in other areas.

(e)

The Group should without delay hold
discussions with the appropriate inter-
national financial organisationsto urge
that sympathetic consideration should
be given to any request for external
financial assistance to aid the industry
to reduce its costs of production by
replanting and other measures designed
to improve its competitive position.

The Group should undertake a study
ofthe possibility of international action
designed to bring more stability to
natural rubber prices.

action by natural rubber

producing coantries

Each natural rubber producing country
should pursue a vigorous replanting
programme to replace low-yielding
rubber trees with high-yielding ones
where conditions were favourable and
where no alternative crop held out
more attra.tive prospects.

Producing countries  should provide
smallholders with special assistance in
the form of adequate and clficicnt
advisory services and supplies of tlic
most suitable high-yielding material for
replanting.

producing countries
of urgency consult

Natural rubber
should as a matter
together to—

review the adequacy of present and
planned natural rubber research and
development

(2)

determine the funds required for
natural rubber rej*earch and develop-
ment and their sources

(b)



decide how more comprehensive and

© effective ioternaiional co-operation
could best be organised in the field
of natural rubber research and deve-
lopment.

If natural rubber producing countries
agree, the Group should initiate
arrangements for such consultations at
a time and place convenient to the parti-
cipating countries.

12 Natural rubber producing countries
should review the progress made and
the further measures required to reduce
the danger of the spread of dothidella
ulci (South American leaf blight).

13 Natural rubber producing countries
should determine what domestic finan-
cial resources can reasonably be ex-
pected to be forthcoming for invest-
ment in the natural rubber industry,
and then examine the possibility of
external financial resources supplying
any balance that might be requirei

Other action

14. Itis important that the Group should
have more adequate information about
current and future rubber policy in
centrally-planned economy countries
and in other countries where rubber
policy is wholly or largely determined
by government policy.

15. The appropriate natural
synthetic rubber authorities should
examine current marketing practices
which are likely to depress prices un-

rubber and

necessarily.
16. There were grounds for both the
natural rubber and general-purpose

synthetic rubber industries to co-operate
in devising appropriate policies to deal
with problems of mutual interest.

With reference to the above programme
of action the Group decided to review ne
progress made in its implementation at
19lh Assembly of the which cora-
niraces on the 25tli September 1967 m sao

Paulo Brazil. It specifically directed that
the following studies should be completed

in time for them to be considered in the
Assembly:--

1. The possibihty of international action
designed to bring more stability to
natural rubber prices

2. The present cost elements in ocean
freights and insurance for natural
rubber

3. Measures to reduce the danger of the
spread of dothidella ulei (South Ameri-
can leaf blight)

The Group expressed its great apprecia-
tion for ihe excellent arrangements made for
the Meeting by the Government of the
Netherlands and for the kindness and hos-
pitality shown to all participants.

Table 1

Estimated Natural and Synthetic Rubber
Consumption in 1967
(in thousand long tons)

Territory Natural Synthetic Total
United States
of America 540 1,690 2,230
Japan 226 246 472
United Kingdom 175 193 368
Fed. Republic
of Germany 134 186 320
Union of Soviet
Socialist Republics* 285 10 295
France 123 172 295
Italy 94 142 236
Canada 49 115 164
India 69 27 96
Czechoslovakia 44 45 S9
Brazil 3 54 87
Australia 36 37 73
Sweden 20 31 51
Belgium-Luxemburg 19 31 50
Netherlands 22 26 48
Austria _ 10 18 28
Indonesia 24 24
Hungary 18 2 20
Malaysia 18 1 19
Denmark 6 5 n
Other Countries 610 319 929
2,355 3,350 5,9U5

=Forlirim ‘0"
ligurcs refer to imports.

Socialist RepuWics the



Table 2

Estimated Natural Robber Supply in 1967
{in thousand long tons)

(@) Production

Territory
Malaysia j 045
Indonesia ‘700
Thailand 205
Ceylon 133
Nigeria 80
Liberia <q
India 59
Cambodia 55
Viet-Nam 40
Brazil 24
Fed. Republic of Cameroon 12
Territory of Papua and New Guinea 7
Ivory Coast 6
Other Countries 56
2,480
(b) Deliveries from Stockpile 120
Total New Supply 2,600

Table 3
Esiimated Synthetic Prodnclion io
(in thousand long tons)
Territory

United States of America
Japan

United Kingdom
France
Federal Republic of Germany

Netherlands
Brazil
Czechoslovakia
Australia

India

Belgium
Others

Total

1957

2,000



Price Policy for Natural Rubber and
Economics of Small Holdings

The Minister of Commerce, Government
of India, made the following statement in
the Rajya Sabha on the 18th August, 1967.
on the price policy for indigenous natural
rubber.

Minister’s Statement

“The question of fixing a fair price of
indigenous natural rubber has been engag-
ingthe attention of the Government for
sometime now. The Tariff Commission was
requested to enquire into the cost of pro-
duction of raw rubber. The report of the
Commission has been received by the
Government and has been examined.

The Commission has recommended that
Rs. 4,150 per tonne f. 0. b. Cochin would
be a fair selling price for RMA grade 1
rubber. The Government of India have
decided to accept this recommendation.

The Government’s decision on the various
other recommendations made by the Com-
mission. and which are still under e.umina-
tion, would be announced subsequently.

fn the course of examining the question
of fair prices of raw rubber, it has been
observed ihnt the small growers of rubber
arein need of some immediute supporno
improve their economic viability. The
Government are of the view ihat the small
gfowers should also be able to acquire
sufficient competetive strength to stand on
“heir own. It is, therefore, proposed to set
yp shortly a com mitiec to go in depth into
ihe economics of these small holdings
fccommend to the Government such suppo-
rting measures as may be necessary to stabi-
lise this sector,

In the meanwhile, Government have
decided to provide interim relief to growers
having small holdings. It is, therefore,
proposed to give the small growers having
holdings up to two hectares, a cash subsidy
not exceeding Rs. 175.00 per hectare, and
small growers with holdings above two
hectares but up to four hectares, a cash
subsidy not exceeding Rs- 150.00 per hectare
for a period of one year- This subsidy is
intended to supplement the efforts of small
growers in improving their productive
efficiency. The subsidy has been proposed
on the assumption that actual market prices
of rubber will, in fact, be held around the
fair selling price as recommended fay the
Tariff Commission. The details of the
subsidy scheme including the criteria for
eligibility and other relevant aspects will be
announced shortly.”

Committee of Enquiry

By a resolution published in ihe Gazette
of India Estraordinary, dated the 27th
September, J967, the Government of India
have appointed a committee to go in depth
into the economics of the small holdings
and to suggest such measures as may be
necessary to improve the efficiency and to
contribute to the stability of this sector.

The Ccmmitlee »ill, among other matters
that it may find necessaty to go into in this
connection;—

(i)  lake ir.io account the various kiods of
assistance that arc already being extended to
the 'mall growers by the Rubbtr Board and
consider »hethtr any additional assistance
10 this see'of “ »'«ssary and if so, suggest



the manner and extent to which such assi-
stapce should be given, and the period for
which such assistance should be continued ;

(ii) consider and advise Government on
other measures which are required to be
taken to enable the small growers to attain
economic viability on the basis of the fair
selling price of raw rubber accepted by the
Government; and

(iii) advise the Government on the role of
co-operatives in stabilising the small sector.

The Committee has been constituted with
the following members:—

(1) Shri T. M. AbduHah.
Retired Judge,
Ralm”aih Bagh,
Cannanore (Kerala).

Chairman

(2) Additional Secretary,
Agriculture Department,
Government of Kerala, *
Trivandrum.

Member

(3) Shri Mathew Maniyangadan,
{Ex. M. P.),
Kottayara (Kerala).

Member

(4) shri Cheriyan Kappan,
(Ex. M. P.),
Palai (Kerala).

Member

(5) Shri P. S. Habeeb Mohamed
Chairman,

Rubber Board, Member
Kottayam (Kerala).
(6) Dr. K. T. Jacob.
Director/Rubber Production
Commissioner  Member-
Rubber Board, ’  Secretary

Kottayam (Kerala).

The Committee has been asked to submit
Its report to the Government within a period
of six months.

Minimum and Maximum Prices
The Government of India, Ministry of
Commerce, by their Notification No. 16 (4|
Plant (B)/67 dated the 20th October, 1967
have fixed the minimum and maximum
prices for the various grades and qualities
of rubber and latex of dilferent concentra-
tions. The revised price rates are fixed with
effect from the 20th October, 1967. ft may
also be mentioned that according to section
13, sub-section 3 of the Rubber Act, 1947,
if any person buys or sells or agrees to buy
rubber at a price which is more than

or sell
the maximum price or less than the mini-
mum price, fued by the Central Govern-

ment, he shall be punishable with imprison-
ment for a term which may extend to one
year, or with fine, or with both.

The relevant notification is published

below.

NOTIFICATION

In exercise of the powers conferred by sub-section (1) of section 13 of the Rubber
Act, 1947 (24 of 1947) and in supersession of the Government of India, late Ministry of

International Trade Notification S. O. N'o.
immediate effect for all

exclusive of cess and sales tax, for the various
latex of different concentrations, excluding the cost of

Central Government hereby fixes with

following maximum and minimum prices,
grades and qualities of rubber and
container, as mentioned below, namelv

the 19th December, 1963, the
classes of business the

3549 dated



Group Grade and quality fob Cochin for 100 kg
of rubber

maximum minimum *
....... . price price
1 2 .
3 4
Rs. Rs.
Group 1 E'I\\A/I,: le 416.00 415.00
416.00 415.00
Group 2 RMA 2 412.70 411.70
RMA 3 m.40 408.40
Cuttings No. 1 392.86 391.86
Group 3 RMA 4 401.68 400,68
RMA 5 392.86 391.86
Cuttings No. 2 379.64 378.64
Group 4 Precoagulated Crepe 428.14 427.14
Pale Latex Crepe Ix 42372 m 422.72
Pale Latex Crepe | 419.32 418.32
Pale Latex Crepe 2 417.12 416.12
Pale Latex Crepe 3 FAQ 414.92 413.92
Group 5 EBC. Super Ix 406.08 405.C8
Estate Brown Crepe Ix 397.26 396.26
Estate Brown Crepe 2x 390.66 389.66
Smoked Blanket 397.26 396.26
Remilled Ci*epe 2 380.74 379.74
Group 6 Estate Brown Crepe 3x 373.02 372.02
Remilled Crepe 3 368.62 367.62
Remilled Crepe 4 356.48 355.48
Group 7 Fiat Bark 337.74 336.74
Preserved normal latex uplo Rs. 416 plus Rs. 415
35% concentrates a premium Plus a
of Rs. 38.58 premium
per 100 of Rs. 38.58
kg of per 100 kg of
DRC DRC
Rs. 416 pl Rs. 4°5 plus
Preserved latex concentrates ai)remiupmus a premiunpq
of 36% to 50% (both of Rs. 72.76 ofRs. 72.76
inclusive) per 100 per 100 kg
kg of of
DRC DRC
Rs. 416 plus Rs. 415 plus
Preserved latex concentrates a premium a premium
of 51% 10 60% (both of Rs. 94.80 of Rs. 94.80
inclusive) per 100 per 100 kg
of

kg of
DRC DRC



mM!ilyi and

notes

Quilon District Rubber Growers Conference

The Quilon District Rubber Growers
Conference held at Parakode in May last
succeeded in creating a sense of confidencc
among the growers that their problems could
be solved if they had a common approach
and outlook. The conference held at the
P. G. M, High School, Parakode, under the
auspices of the Kunnathur Taluk Rubber
Planters’ Co-operative Society was attended
by about 200 delegates representing about
3500 rubber growers from different parts of
the Quilon district.

In the morning His Grace Mar Thoma
Divanyosis hoisted the flag which marked
the beginning of the programme. The co-
operative conference was inaugurated by

Shri R. Ramacbandran Nair, District Colle
ctor, Quilon. Shri K. P. Phalgunan, Dy
Registrar, Rubber Board, presided. In hij
inaugural address Shri Ramachandran Nair
spoke of the need for maintaining a steady
and reasonable price level for natural rubbir.
Shri K. P. Phalgunan exhorted the rubber
growers to take advantage of the assistance
given by the Board. Analysing the working
of the co-operative societies, he spoke of the
important role played by the co-operatives
in safeguarding the interests of the growers.
Shri Kamath who spoke on the occasion
advised the growers to take up replanting in
earnest. Shri Phalgunan who initiated the
discussions clarified the doubts raised by
the delegates. Shri K. Parameswaran Filial

Shri M N. Govindan Nair, Minister of Agriculture, Kerala,

addressing tl"e confercrce



~corned ihe galhcring and Shri Eapen
proposed a vote of thanks.
ju the discussions that followed Shri

Thomas K. Joseph presented a paper on
‘mRubber growers and iheir problems,”
which tried to analyse the various problems
confroniing the growers. Among other
things, the paper made a detailed study of
the loan schemes of the Board, modernisa-
tion of the planting practices, marketing of
rubber and the role of the co-opcraiive
sector.

Dr. K. T. Jacob presided over the after-
noon session. Sarvashree P. P. Cherlan,
M. Mathew, P. N. Radhakrishna Pillai.
P. K. Narayanan and Dr. John Jacob led
the discussions on planting materials, manur-
ing, diseases and control, processing and
modernisation of cultivation-

A public meeting was organised in the
evening in connection with the conference.
shri M. N. Govindan Nair, Minister for
Agriculture, Kerala and Shri P. S. Habeeb
Mohamed, Chairman, Rubber Board spoke

Seminar at

Shri P. S. H.lbecb Mohamed, Chairman.
Rubber Board, declared that the Board
would not hesitate to enter into the field ol
n'arketing, if it was found necessary to
protect the interests of the robber growers.
Even if the Board did not take up the
responsibility, the whole work connectea
with this «ould be entrusted to fie marKct-
ing societies, the Chairman added. 1°
purchase more rubber for proper storage
<Osell it at the appropriate time, the RUB ~
Board would c.'ttend financial assis
With this end in view, the
societies had been brought under a

on the occasion. As a solution to the price
nucluations and its impact on the economy
ot the small holding sector, the Minister
suggested that rubber manufacturing indust-
ries should be started in Kerala so that the
rubber produced in the Stats could be
consumed there itself, He said that indust-
rialisation was the answer to many of the
problems of the State.

Shri P. S. Habeeb Mohamed in his sfech
analysed the steps taken by the Board to
meet the price shuation and advised the
growers not to be slow or lazy in their
planting and replanting programmes. Incre-
ased production was the lasting answer to
all the evils that confronted the industry.
Shri K. V. M. Pandala, convener of the
conference, presented memoranda both to
the Chairman and the Minister. Sarvashri
A M. G. Anthraper, Cheriyan Kappao,
P.J. Thomas, P. Ramalingam, R. Balakri-
shna Pillai and A. K. Rajdpadmanabhan
spoke.

A film show was organised by the Rubber
Board in conncction with the conlerence.

Kaduthuruthy

constituted set up. the Chairman stated.

The Chairman was inaugurating the public
meeting held in conneciion whh the seminar
of rubber growers organised under the joint
ausDices of lhe Rubber Board and the
Sreechithira Thirunal Rubber Growers Co-
operative Society. Shri T, V Joseph
sLretary. Rubber Board, presided, la his
short speech made on the omasion. Shn
osU observed that it was only due to the
inter«t shown by the common man that
TubSr cultivation had expanded phenome-

nally in ti'e country.



Study Group on Plantation Labour

Kutly Vaidyar, A. E. Antony, U. K- Laxman
Gowda, C. M. Stephen, P. L. Peruraal, Mir
Masood AliKhan and Stnt.Parvathi Krishnan
are the members of the study group.

The first meeting of the study group was
held at Bangalore in July last. Shri P. S.
Habeeb Mohamed presided over the raeei-
ing. The meeting discussed procedural
matters and finalised the questionnaire to
be distributed among concerned parties.
Shri T. V. Joseph, Secretary, Rubber Board
participated in the meeting, representing the
Rubber Board. The second meeting of the
group was held at the office of the Rubber
Board on the 3rd October, 1967. The
group decided to tour important plantation
areas and meet planters and trade union
leaders to collect information.

The National Commission on Labour has
been constituted to review the changes in
the conditions of labour since independence
and to make recommendations on the levels
of workers’ earnings, standards of living
social security, labour legislations, industrial
relations, existing arrangements for labour
intelligence and research etc. The Chairman
of the National Commission is Shri P. B.
Gagendragadkar. former Chief Justice of the
Supreme Court of India.

A study group on plantation (coffee/
rubber) labour has been constituted with
headquarters at Bangalore by the National
Commission on Labour. Shri P. S. Habeeb
Mohamed, (Chairman, Rubber Board) has
been nominated as convener of the study
group. Messrs. T. V. Joseph, A. Gopalan

A meeting of the Stuly Group was held ai ifae Rubber Board, Kctiayum,
on the 3rd October, 1967, Shri P. S. IJabeeb Mo”amed pr.j«.id'ng.

From leftto right:

Shri P. S. Habeeb Mohaiiied, Smi. Paivalhi Krishnan, Shri A. li. Aniony,

Shri U. K. Lakshman Gowda and Sliri A. Gopalankutty Vaidyar



news and notes

Small Holdings Economics Enquiry Committee

The committee appointed by the Govern-
Bient of India withb Shri T. M. Abdullah as
Chairman to enquire into the economics of
small holdings and to suggest such measures
asmay be necessary to improve the effici-
ency and to contribute to the stability of the
small holding sector, had its first meeting at
the office of the Rubber Board on the 7th
October, 1967. The committee held preli-

Tl ta.

m=e,;ng of .he comn.i«c= was hell a. ,he Ruhfer Do.,rd .n .he 7.h Oc.ber,

minary discussions on the subjects of study
and approved a questionnaire to be circulated
amoDg selected small holders. The second
meeting of the committee was held on the
31st October, 1967, at Ernakulam and a
programme to visit important rubber grow-
ing centres and to meet representatives of
small growers, co-operative societies etc. was
finalised.

967

Cash Subsidy Scheme Finalised

It ISestimated that an amount ot Ks. uu
lakhs will be disbursed to about 8 0
small rubber growers as cash subsidy during
ihe year 1967-68. The subsidy's intended
fo supplement the efibrts of small growa
inimproving their productive efficiency.
present it is sanctioned for a period of one

Holdings up to 4 hectares (9.88 acres)

,  hsidv payable is an amount not exceed-
hectare for small growers

~ hectares and Rs. 150/- per

jljose owning above two hectares -
~ hectares. Proportionate subsidy



will be sanctioned for holdings less than one
hectare in extent subject to other conditions.
Only holdings which have been registered
with the Board as on 1-4-1967 will be
eligible for the cash subsidy. The minimum
number of plants or trees required for eligi-
bility is 148 per hectare or 60 per acre. Both
immature and mature rubber areas will get
the subsidy.

Applications have been invited by the
Board from eligible small growers for grant
of subsidy. The applications have to be
submitted in duplicate to the Assistant
Development Officer of the regional office
in whose jurisdiction the estate is situated.
Two copies of the survey plan of the estate
if available should be submitted along with

74th UPASI

The 74th Annual Coilference of the
United Planters Association of Southern
India was held at Coonoor from 1stto 4th
September, 1967. Shri V. V. Gin, Vice-
President of India, inaugurated the confe-
rence on the 2nd September, 1967.

In his inaugural address the Vice-President
said that he frankly appreciated the Planters
Association for changing its many attitudes
and policies to suit the present democratic
set up in the country and in trying to march
with the times. The plantation industry is
mainly labour intensive and sufficient
attention should bo paid to have a contented
labour force and the maintenance of good
industrial relations. The Vice-President
said that if possible we should evolve
measures to improve the present production
levels, marketing and also the quality.
Another matter which should receive our
attention is raising productivity. Shri Giri
referred to the demand that the taxation and
excise duty on the plantation products were
high and should be reduced and said that
it might not be possible as the State was
palled upon to expend greater amountof

the application. Legible sketches in |,t
mdicatmg the boundary measurements
the estate could be submitted if no

plan is available. After checking up recordi
and spot verification, subsidy will be sane
tioned by the Assistant Development Office
and it will be disbursed by cheque or bv
money order. N

Arrears of excise duly, cost of manure or
any other amount due from the small
grower to the Board will be recovered by
deducting from the subsidy amount.

The Board has opened new sub-offices at
Thiruvalia, Karukachal, Thodupuzha,
Ramapuram, Kottayam and Ayoor for the
expeditious disposal of applications for the
cash subsidy.

Conference
money. The remedy to reduce costs could
be found only by modernisation of the

industry and raising productivity, the Vice-
President concluded.

Earlier Shri M. R. M. Punja, President,
UPAST, in his presidential address made a
forceful plea for investment in plantation
development, the re-orientation of Govern-
ment policy and attitude so that confidence
is built up and planters are consulted on
plantation policy. Reviewing the state of
the plantation industries, Shri Punjti said
that plantation crops had made a uniformly
impressive show during the past year. In
all the three major plantation crops, tea,

coffee and rubber, new records had been
achieved In the levels of production and
yields.

session, the Chairmen
cf the Commodity Boards addressed the
planters. The Tea Board Chairman, Shn
Bhagwan Singh, who addressed the gather-
ing, dealt at some length with the role of the
Tea Board and the relationship of producers
with the Tea Board and the Government,

In the afternoon



Shri G. Mathias, Chairmao, Coffee Board,
Shri P- S. Habeeb Mohamed, Chairman,
Rubber Board, and Shri L. N. Birla,
President. Federation of Indian Chambers
of Commerce also addressed the meeting.

The Chairman, Rubber Board, in his
short speech referred to the enquiry con-
ducted by the Tariff Commission about the
prices of natural rubber and stressed the
need for fixing an attractive rainimum price
fornatural rubber. The Tariff Commission
bad selected units with more than average
productivity for calculating the cost of pro-
duction of rubber and that showed that the
Commission had accepted productivity asan
important criteria.

The Chairman said
increase in

that
production and

in the rate of
productivity,

India was leading the world and was better
than Malaysia, Liberia, Nigeria or any
other major rubber producing country in the
rate of increase in productivity.

The targets set for expansion of area and
production for the Third Plan had been
exceeded. The production of natural rubber
was 55,000 tonnes during 1966-67 and the
production would go up to 64,000 tonnes
during 1967-68. There had been consider-
able new planting during the year and ihe
Board had set a record in the distribution of
planting materials this year.

The Chairman concluded his speech ex-
horting the planters to co-operate with the
Board in the implementation of the various
development programmes for the rubber
plantation industry.

D,.hher Research fgfiitte of GWia. piescniing a pap”r

Dr. K. T. Jacob,

sdcmificconferonce



Shci B. N. Banerjec, Sfeciai Secretary, Ministry of Commeice at lhe Rubber Beard’s Siall

Scientific Conference held
K. T. Jacob,

Id the UPASI
on the Ut September, Dr.
Director, Rubber Research Institute of
India, presented a paper on *“ planting
materials and planting in rubber plantation
industry.”

The Rubber Board also participated in
the exhibition organised in conncction with

Draft Standards

The draft standard for specification of
raw natural rubber was discussed at the I. S.
L Chemicals Division Council Sub-com-
mittee CDC 42:2 oti 22nd August, 1967
and also by CDC 42 on 23rd August,
1967. This will be circulated widely and
finalised only after obtaining comments. It

the UPASI Conference. Charts and photo*
graphs weie exhibited in the Board’s stall.
Most of the visitors were impressed by the
attractive show. Shri V. V. Giri. Vice-Presi-
dent and Shri B. N. Banerjee, Special Secre-
tary in the Commerce Ministry, visited the
Board’s stall.

Mr. C. H. S. London was elccted presi-
dent of the UPASI for the year 1967-68.

for Natural Rubber

was also decided at the meeting that further
samples of RMA grades should be collected
from small holdings and co-operative socle*
lies and tested in the mean time.

The draft standard prescribes the limits for
impurities in natural rubber based on general



J.use quality requirements for manufac.

rubber products which are not talien
R consideration in the present practice of
visual ngng.TI»”Ichis standard, however,
doesnotpreclude any other grade of rubber
*hich does not fall within the limits pre-
scnbtd in this standard from being sold

according to the normal trade practice.

The Sub-committee CDC 42: | consti-
MR QY e Indinm Stendeids Inditiution for
evolving test methods for natural rubber
also met at the office ofthe Rubber Board
on 21st August 1967

Programme for Spraying in Rubber Plantations

A conference of representatives of rubb:r
planters, pesticide manufacturers and sup-
pliers, spraying agencies and spraying equip-
ment manufacturers, co-operative societies
and concerned officials of the Goveroment
and the Rubber Board was held at the office
ofthe Rubber Board on the 28th October,
1967, to discuss matters pertaining to the
spraying of rubber plantations during the
spraying season in 1968. About fifty mem-
bers representing various interests attended
the conference. Shri P. S. Habeeb Moham-
med, Chairman, Rubber Board, presided.

Reviewing the results of the spraying
programme during 1967» Dr. K. T. Jacob,
Director, Rubber Research Institute of
India, said that the results were not com-
pletely satisfactory, though many reasons
could be attributed for the failure.

It was decided at the conference that
during the 1968 spraying season a total of
about 1.5 lakh acres should be sprayed with
copper fungicides employing the three dif-
ferent techniques of spraying in vogue viz.
high volume Bordeaux spraying, low volume
ground spraying and aerial spraying.

Vof ibe coufcTwtice



On the question of availability of pesti-
cides and spraying equipments, the repre-
sentatives of manufacturers assured that
they would be able to meet the full require-
ments and that it would be possible to keep

the cost of spraying at the 1967 level.

Shri George John, Vice-Chairman Ruhk.
Board welcomed the gatltering
K. T. Jacob proposed a vote of thanks.

Rubber Marketing by Co-operative Societies

The eo-operative rubber marketing socie-
ttes functioning in various rubber growing
improved their turnoverdurine

1966-67 by trading 3026 tonnes of rubber
worth Rs. 140 lakhs compared to their
1965-66 trade which was less by Rs. 27
lakhs. The quantity of rubber involved in
the trade through the co-operative sector.

works out to 5-5 percent of the total Indian

Co-operati.”
Rubber Marketing Society at Kozhikode
topped the list by transacting 927 tonnes of
rubber worth Rs. 42 lakhs, while the second
and third positions were held by the societies
at Kanjirappally and Kottayam.

Indonesian Expert’s Visit

Dr. T. Natapermade, Indonesian Crop
Specialist attached to the Technical and
Economic Survey Team of the Asian Deve-
lopment Bank visited the Rubber Board and
the Rubber Research Institute of India on
the 13th October, 1967. He met leading

rubber
discussed with them
Chairman Shri P. S. Habceb Mohamed and

tion Commissioner

planters at the Rubber Board and
their problem'. The

Director/Rubber Produc-
were present on the

Dr. K. T. Jacob,

occasion.

New Members of the Board

The Government of India have nominated
Shri K. Chandrasekharan, member of the
Rajya Sabha and Shri G. Y. Krishnan and

Shri P. K. Vasudevan Nair, members of the
Lok Sabha, as members of the Rubber
Board.

Rubber Board News

Shri P. S. Habeeb Mohamed, Chairman
Rubber Board, has been concurrently ap-
pointed as Chairman, Cardamom Board,
Ernakulam, Cliairman, Cashew Export
Promotion Council, Ernakulam and Chair-
man Spices Export Promotion Council,
Ernakulam.

Deputy Director
Institute of

Shri K.
(Pathology),

V. George,
Rubber Research

India, left the service of the Rubber Board
to join the Cardamom Board, Ernakulam,
as Director of Development.

Dr. N. H. Sivaramakrishnan, Deputy
Director (Chemistry and Rubber |’%cbno-
logy). Rubber Research Institute of India,
left the service of the Board to join tlie
Hindustan Latex Limited, Trivandnmi.
Latex Technologist.



Xhe following provisional promotions
anJ appoioinicnts have been made.

shri R. G. Unni, Statistical Officer, has
been appointed as Statistician. Shri
V.Bbaskara Pillai, Cost Accountant, has
been appointed as Costing Officer. Kuraari
Ulithakumari,  Statistical Assistant, has

been promoted as Statistical Officer.

shri M. G. Jagadish Das, Assistant
Development Officer, has been appointed as
Deputy Rubber Produciion Commissioner.
Shri K. R- Ravindran Nair, Field Officer,
has been promoted and posted as Assistant
Development Officer in charge of the
Central Farm. Shri M. O. Joseph, Field
Officer, has been promoted and posted as
Assistant Development Officer, Trivandrum
Regional Office. Shri P. S. Kuriakose,
Field Officer, has been promoted and posted

a? Assistant Development Officer, Palal
Regional Office with headquarters at
Kottayam. Shri M. J. Henry, Field

Officer, has been promoted and posted as
Assistant Development Officer, Kottayam
Regional Oflice.

Shri C. M. George, Assistant Soil Che-
mist, and Shri P. N. Radhakrishna PiUay,
Head of the Small Holders’ Advisory
Service, Rubber Research Institute of India,
have been deputed for training at the Rubber
Research Institute of Mafaya for a period
of six months. The training programme
has been arranged under the Expanded
Programme of Technical Assistance of the
FAO. Sshri George will be attached to the
Soils Division and Shri Radhakrishna Pillay
to the Pathology Division of the R. R. I. M.
during the training period.

Obituary

We record with deep regret the death
of Shri K. P. Phalgunan, Officer on
Special Duty (Co-operation), Rubber
Board, in his office on the 17lh October,
1967.

Shri Phalgunan was 57. He joined the
Rubber Board in 1964 and was in charge
of the various development schemes in
the co-operative sector.

Shri Phalgunan is survived by his wife,
a daughter and four sons.
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On the quesiion of availability of pesti-
cides and spraying equipments, the repre-
sentatives of manufacturers assured that
they would be able to meet the full require-
ments and that it would be possible to keep

tlie cost of spraying at the 1967 level.

Shri George John, Vice-Chairman, R bh,
Board, welcomed the gatherino n
K. T. Jacob proposed a vote of thanlts.

Rubber Marketing by Co-operative Societies

The eo-operative rubber marketing socie-
ties functionmg in various rubber growing
**' improved their turnover during
1966-67 by trading 3026 tonnes of rubber
compared to their

1965-66 trade which was less by Rs. 27
lakhs. The quantity of rubber involved in
the trade through the co-operative sector,

works out to 5-5 percent of the total Indian
production. The District Co-operativt
Rubber Marketing Society at Kozhikode
topped {he list by transacting 927 tonnes of
rubber worth Rs. 42 lakhs, while the second
and third positions were held by the societies
at Kanjirappally and Kottayam.

Indonesian Expert’s Visit

Dr. T. Nataperraade, Indonesian Crop
Specialist attached to the Technical and
Economic Survey Team of the Asian Deve-
lopment Bank visited the Rubber Board and
the Rubber Research fnstitute of India on
the 13th October, 1967. He met leading

rubber planters at the Rubber Board and

discussed with them their problems. The

Chairman Shri P. S. Habeeb Mohamed and

Dr. K. T. Jacob, Dircctor/Rubber Produc-
tion Commissioner were present on the
occasion.

New Members of the Board

Government of India have nominated
Shri K. Chandrasekharan, member of the
Rajya Sabha and Shri G. Y. Krilshnan and

ShriP, K. Vasudevan Nair, members of the
Lok Sabha, as members of the Rubber
Board.

Rubber Board News

P. S. Habeeb Mohamed, Chairman
has been concurrently ap-
pointed as Chairman, Cardamom Board,
Eroakulam, Chairman, Cashew Export
Promotion Couocil, Ernakulam and Chair-
man Spices Export Promotion Council,
Ernakulam.

Shri
Rubber Board,

Deputy Director
Institute of

V. George,
Rubber Research

Shri K.
(Pathology),

India, left the service of the Rubber Board
to join the Cardamom Board, Ernakulam,
as Director of Development.

Dr. N. H. Sivaramakrishnan, Deputy
Director (Chemistry and Rubber Techno*
logy), Rubber Research Institute of India,
left the service of the Board to join the
Hindustaji Latex LimiJed, Trivandrum. :is
Latex Technologist.



The following provisional promotions
and appointments have been made.

Shri R. O. Unni, Staiisiical Officcr, has
been appointed as Statistician. Shri
V Bhaskara Pillai, Cost Accountant, has
been appointed as Costing OfTicer. Kumar!
Lalithakumari,  Statistical Assistant, has

been promoted as Statistical Officer.

shri M. G. Jagadish Daa, Assistant
Development Officer, has been appointed as
Deputy Rubber Produciion Commissioner.
shrik. R. Ravindran Nair, Field Officcr,
has been promoted and posted as Assistant
Development Officer in charge of the
Central Farm. Shri M. O. Joseph, Field
Officer, has been promoted and posted as
Assistant Development Olficer, Trivandrum
Regional Office. Shri P. S. Kuriakose,
Field Officer, has been promoted and posted

a§ Assistant Development Omcer, Palai
Regional Office with headquarters at
Kottayam. shri M. J. Henry, Field

Officer, has been promoted and posted as
Assistant Development Officer, Kottayam
Regional Office.

Shri C. M. George, Assistant Soil Che-
mist, and Shri P. N. Radhakrishna Pillay,
Head of the Small Holders’ Advisory
Service, Rubber Research Institute of India,
have been deputed for training at the Rubber
Research Institute of Malaya for a period
of six months. The training programme
has been arranged under the Expanded
Programme of Technical Assistance of the
FAO. shri George will be attached to the
Soils Division and Shri Radhakrishna Pillay
to the Pathology Division of the R. R. I. M.
during the training period.

Obituary

We record with deep regret the death
of Shri K. P. PhaJgunan, Officer on
Special Duty (Co-operadon), Rubber
Board, in his office on the 17th October,
1967.

Shri Phalgunan was 57, He joined the
Rubber Board in 1964 and was in charge
of the various development schemes in
the co-operative sector.

Shri Phalgunan is survived by his wife,
a daughter and four sons.



For Rubber Qrowers

January
In the norlhcrn  regions winlcring may commence. This is the time wh™

Februari)

ggeegs Ean also be coniinued. Collection of cover crop

March

Tappm”g rest can be discontinued and tapping commenced. Young areas are
opened for tapping. Sulphur dusting rounds against powdery mildew is to

7 Manuring can be
tartcd. In nurseries budding is done. Towards the end of the month
spraymg of fungicides against abnormal leaf-fall is started inlarge estates.
In areas where planting has to be done, terracing, lining, pitting etc. ..houlct
be done. Stimulants may be applied on trees 20 or more years old.

April
Weeding and manuring are continued. Spraying against leaf-fall also is
continued. Budding in nursery and field is carried on. Preparation of land
lor planting is continued. The natural undergrowth is slashed. Dead woods
are removed from the garden,
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Mai(
Spraying is continued, Trealment to prevent pink disease is done. Budding

can be continued if necessary. Slashing of undergrowth is carried on.
Sowing of cover crop seeds can be commenced.

June
New flushes of young plants have to be given sprayinp. Nurseries are to
be sprayed. The pits are filled and planting started. The tapping panels
are disinfected with fungicides and water proofing with prowax or wax rei

treseal done. If needed, the beds for sowing seeds can be prepared. Cover
crop seeds are sown or cuttings planted.

Julii
New flushes in nursery and young plants are sprayed. Planting is contiflued.

If trees are tapped during ibis month pans) protection should be given.
Seed collection is done if available.

August
New flushes in nursery and young plants, in regions where shoot rot is
prevalent, are sprayed. Treatment against pink disease is done. Seed
collection isccniinued. Panel proiection is given in areas where tapping is
done. Rubber seeds are sown.

September
This is the time for weeding and manuring. Sowing of seeds can be
continued. Repeated inspection and treatment of pink disease should
done Young rubber buddings piant*d out during June-July should be
given shade. Yield s.imulams may be applied on trees 20 or more
years old.

October

weeding and manuring may be continued. Dead woods should be removed.
Tapping panel should be given protective treatments.

November

corLmominm v
December

. . .mlehine is continued if found necessary, Calopogonium
Lime-washing and mulching

seeds are collected durirg this month.



?®ubber statistics

Table 1
Area Under Rubber ut the End of Each Year

Year Area in hectares
1950-51 69001
1951-52 69279
1952-5J 69924
1953-54 20271
1954-55 71487
1955-50 83867
1956-57 94839
1957-58 106027
1958-59 115970
1959-60 123612
1960-61 129905
1961-62 140880
1962-63 146149
1563-t4 152946
1964-65 155324
1965-66 164713
1966-67 171260

Table 2

Planted Area Under Different Planting Materials at the End of 1966-1967
(Area in hectares) ,

Planting Newpljntcd Replanted Total
materials area area area
ordijiary 749T7 1941 " Wiss
Hign  Budded 21430 9877 31307
.'gl ding Clonal 45396 12027 57423
YIEIENG 1otq) 66826 27576*~ 94402+
Grand Total; 141743 29517 171260

“Includes aroa lionet' mnjr not t.illy with rli»* tntal of fho prfviotis tw (' ftpiin’s-



Tab!-: 3

Classiflcation of Holdinss and Estates According to Size at the End of 1966-1967

Size

SmaV holdings (20 hectares and below™

2 hectares and below

Above 2 hectares and upto and including 4 hectares
Above 4 hectares and upto and including 6 hectares

Above 6 hectares and upto and hicliiding 10 hectares
Above 10 hectares and upto and including 20 hectares

Esiates (Above 20 hectdres)

lotal:

Above 20 hectares and upto and including 40 hectares
Above 40 hectares and upto and including 2rO hectares
hectares andupto and including 400 heciarcs
hectares andupto and including 600 hcciares
hectares andupto and including SOD heciares

Above 200
Above 400
Above 600
Above 800

Stale

Kerala
Madnns
Mysore
Andamans
Tripura
6”_N"harashtra
TOTAL:

?lclding5
(20 hectares and belowj
No. of
units Area
S0422 [04756>
1208 2952
Sfi 272
L
1
108004

hectares

Statewise DiMribntion of A «
(Area in hectares)

81688

Grand Totall:

Table 4

Estates
(Above 20 hectares)
No. of

units Area
503 563 IS
n 5130
10 1572
3 236
647 63256

Total;

at the End of 1966-67

No. of Area in
units hectares
71095 55963

6558 19006
1863 9568
1275 10272
897 13190
81688 108004
339 9993
242 19808
32 852
20 9737
4 2697
io 12169
647 63256
82335 171260
Total

No. of
units Area
81015 161074
1249 8082
66 1844
3 236
| 8
1 16
82335 171260
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State 1960-61 1961-62
Kerala 23,175 24,954
M adras 2,040 2,060
Mysoie 452 402
Andamans 30 30
TOTAL: 25,697 27,446
Pioduction
Year Natural Synthetic Total
1958-59 24.69 24169
1959-60 24173 24173
1960-61 25697 25697
1961-62 27446 27446
1962-63 32239 32239
1963-64 3787 8075 45562
1964-65 45616 U633 572-19
1965-66 50530 14741 65271
1966-67 54S18 22358 77176

Table 5
Srafcwisc Production nf Natural Rubber
(Metric tonnes)

1962-63 1963-64
29,057" 33,792 '

2,695 3.176

447 418

40 51

32,239 37.487

Table 6

(Metric tonnes)
Import

Natural  Synthciic
12538 4229
15287 5718
23125 8097
22528 10121
23360 10297
26275 8812
150.)3 3315
16157 2735
23544 5606

Table 7

1967, VOL. 9,

NO, 3

1964-65 'm965"66
46,953 175
8J24 3.927
481 382 36
20
45,616 5053U 54,818
Consumption

Total  Natural Synthetic Total
16767 35767 3477 39244
21005 40491 4964 45455
31222 4S14S 7397 55545
32649 48410 10186 58596
33657 53553 10723 64176
35087 61155 11959 73114
18318 61057 15285 76342
19092 63765 21553 83518
29150 68685 23592 92277

Hcciainud Rulibcr Acquirtd and Consumed by Manufacturers
(Mclric tonnes)

Year

1958-59
1959-fcD
1960-61

1961-62
1962-63
1963-64
1964-65
1965-66
1966-67

3973
5177
5183
6422
683y
8251
9349
9764
11635

Imported/Acquired

Cons

4
4

umed

102
969

5453
046

6

850

7982

9

369

9774
109)3



rubber statistics

Table 8
stock or Natural Rubber at (he End of oach Month (Metric tonnes)

Month 1959-60 |[960-61 1961-62 1962-63 1963 64 1964-65 1965-66 19SV67
Agril 10,035 8,571 9,696 11,003 12,818 16,129 13,522 15,628
May 9,067 8186 9716 10937 12804 16212 14256 15904
June 8138 8128 8462 12193  140)3 16798 15430 15012
July 8.545 8,067 8,256 12475 14824 16,609 14418 12,810
August 8,968 8,489 9,235 12,218 14,239 15,913 15,324 11,571
September 8,995 9,157 9,744 12,723 14,302 16,069 16,992 11,935
October 9.810 10,265 n.291 13,917 15,605 16,312 18.636 15,671
Noveinber 10,467 10,742 12,120 15,059 17,142 17,756 19,830 17,041
December 10,793 12,993 13,359 16,334 18314 19,110 20,486 22,368
January 10.496 13,036 12,990 15,940 18,351 17,950  :0,525 26.143
February 9,583 11,185, 11511 13879 16437 1577: 17,707  23.991
March 9,201 9,875 11,439 13,485 16,092  14.094 16,573 25978
Table 9
Rubber Posiiion during April 1967 to September 1987 (Metric tonnes)
April 67 to Sept. 67 April 66 to Sept. 66
f Natural 30,566 24115
Production 1 Synthetic 7,613 8,48i
) { Natuial 37,197 33'824
Consumption | synnetic 12,496 45
4548
( Natural 8,135 :.041
Import t Synthetic 1663
26788 11,935

Natural

J 4,827
Stock al the endj synthetic 5.680
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A Critical Review

for cLAMMMYrifinn2Le e @°° “ estatesand five smallholdings
fixed on th/ b Pri=« haye been
S thisis of the cost of production of the sel(e(cte smaFI—
L ifk th,- flifmi* departure from the previous enquiries,

fn t ; I, .o fixed on Lﬁe basis of
the cost of smaUholdmgs. But one imporlant aspect that cannot
be overlooked m this connection is that though the Commission
based their decision on prices on the cost of production of five
selected smallholdings, they do not appear to have made a factual
verification of the representative character of these holdings.

The rubber prices have been fixed by the Commission on the
basis of an estimated average yield of 766 kg per hectare in respect
of the smallholdings costed. This yield rate is quite unrealistic and
unrepresentative of the small holdings sector, as the five small-
holdings selected for costing represented the most efficient units in
the industry and most of tliera also enjoyed certain special
advantages. On account of all these the price Nation tended to be
vitiated.

The Commission also anticipated that the holdings below
10 acres might incur a higher cost of production than that fixed for
determination of price, which meant an immediate shrinkage in their
profits. The cash subsidy announced by the Government might
have been intended for making up this loss in income of this section
of the smallholders.

The observation made by the Commission that “ indigenous raw
rubber cannot hope for all time to have a sheltered mrket d(”~
not seem to be fair in the context of the performance of the industry.
Since 1950-51 the rubber plantation industry has achieved steady
and consistent progress in production and productivity. The

100 kg. lhe ™ P jon no, so renwkable when
c™M'..Tto thl"oth.:r"a”ioultural commodities during this

ANt indi—
madtertliayI ntfqe'Tanff Cotnm ss> « of the Tariff
charges ’ can be cited “s an A 1949-50 on account ot
Board (1951), * of the five costed estates

etransportation from estate
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A Critical Review

for >t tates and five smallholdings

holdm%[1 |hg “ 3Sof the cost of produclioo ofthg se?ectety srateaﬁ]
L J = significant departure from the previous enquiries,
f i . on tﬁe basis of
the cost ot smallholdings. But one important aspect that cannot
be overlooked in this coimection is that though the Commission
based their decision on prices on the cost of production of five
selected smallholdings, they do not appear to have made a factual
verification of the representative character of these holdings.

The rubber prices have been fixed by the Commission on the
basis of an estimated average yield of 766 kg per hectare in respect
of the smallholdings costed. This yield rate is quite unrealistic and
unrepresentative of the small holdings scctor, as the five small-
holdings selected for costing represented the most efficient units in
the industry and most of them also enjoyed certain special
advantages. On account of all these the price fixation tended to b«
vitiated.

The Commission also anticipated that the holdings belov>r
10 acres m it incur a higher cost of production than that fixed for
determination of price, which meant an immediate shrinkage in their
profits. The cash subsidy announced by the Government might
have been intended for making up this loss in income of this section
of the smallholders.

The observation made by the Co/nmission that ' indigenous raw
rubber cannot hope for all time to have a sheltered market™” does
not seem to be fair in the context of the performance of the industry.
Since 1950-51 the rubber plantation industry has achieved Steady
and comistei*t progress in production and productivity The

,00kg. The not J renSrkable when
thip ri S e r agricultural co.tnodiUes dnnng th.

Certain
made by th ™ | s.ance. As per the report of the Tanff
charges " can be citcd as m n 949,50 on acMunt ot
Board (1951). * of the five costed estates

stransportation from esiatc.



A’ '“ "8) In ‘te reportof

? S°TiST'®" A U 4 P=rse was shown a
ﬁs. 6.94 per 10% kg, whereas the amount provided in "the preseni
pnce structure is only Rs. 4.02 per 100 kg. The abnormal in~eSse
that has occurred in the cost of services since the last price fixation
. while estimatin
tne expenses under this item. %)

Another exainple of discrepancy is grade differential. The
sitificance of grade differential is that it indicates the quality of
robber in relation to RMA 1. The grade differential adopted in the

Wi, M " : :
g”ﬁe”éosle'd sm~lholdings. The grade differentia? oqe tﬁleffecrggttelgl
Mtates came to Rs. 7.53. Since these grade differentials are supposed
to represent the respective sectors of the industry, we have to reach
t~ curious conclusion that the estates in spite of their reputed
efflcrency, were able to produce only lower grades of rubber while
the small growers produced top grades. Obviously this caniot be

iiu complaint is that the rubber produced by the
smallholders is always accepted and paid for as lower grades. Hence
It IS a contradiction for a low grade differential to find a place in the
cost structure which is supposed to represent the smallholding sector.

The Commission have allowed an amount of Rs. 1200/-per
hectare as fair return to the growers. This is really a higher amount
compared to the amount allowed in the previous enquiry. Butin the

of production and marketing of rubber, it is

doubtful whether this full amount of return will be really available

particularly the small growers. The price fixed is

J- A 5 .9 the relative differentials have to be

adjusted in the basic price of RMA I. As the grades go down the

priM obtainable is reduced. There may not be much change in the

cost of production of sheet rubber. Almost the entire production

(mosUy sheet rubber) of the smallholders is accepted as lower grades

by manufacturers and hence it cannot be expected that they will be
able to earn the fair return envisaged by the Tariff Commission.

The Comrassion has recommended three different scales of
replanting subsidy to different categories of growers according to
their size. Probably the Commission made this recommendation in
order to set right the discrepancy in income between the different
sectors as a result of the new prices fixed by them. But this scheme
of different scales of subsidy is fraught with practical difficulties for
implementation and if it is accepted it may unsettle the replanting
programmes of the estate sector and cause confusion and frustration
among the planters. It does not seem to be advisable to link subsidy
rales with profit and loss accruing to different sectors consequent on
price fixation.

From the many observations made by the Tariff Commission
It IS clear that they were aware of the importance of the smallholding
sector m the rubber plantation industry and the need for special
attention to be “ven for the progress of this sector. The decision
of the Commission to fix the price of rubber on the basis of the cost
of production of smallholdings is a clear indication of this
awareness. But the benefit which the industry should have obtained
on account of price fixation on the basis of the cost structure of the
smallholdings has been lost to a great extent, due to wrong selection
of units and consequent unrepresentative data for price finaiion.



Price Control

and Imports"

P. S. Habeeb Mohamed

Since we met in September, the important
development has been the fixation of the
price of rubber.  The price notificaiion has
been given wide publicity and you must be
aware of the details of the price. For
RMA 1, a price of Rs, 4.15 per kilogram
has been fixed f. 0. b. Cochin. This is the
mioimum price. The maximum price fixed
isRs. 4.16 per kilogram. You are aware
there was no maximum on the price of
rubber since December, 1963 ; but the
maximum price has been re-imposed in ihe
interests of national economy.

Stock of rubber
it was expected that the market price
would go up from its previous levels and

Stock at the end of the period

that the price of rubber in the market which
was a little over the previous notified price of
Rs. 3.23 per kilogram would reach the level
of Rs. 4.15 per kilogram ; but our expecta-
tions have not been fulfilled. ~This is mainly
due to the fact that there has been a consi-
derable stock of rubber built up in this
country, mainly on account of imports and
to a lesser extent by the increase in ihe
indigenous  production of natural and
synthetic rubber5.

The present stock position is as follows : —

The present slock in the country is suffi-
cient to meet more than months’ con-
sumption.

Number of

Consumption o nths the total

i ——————————= durin_g the stock is sufficient
Period " period to meet the
N. R S. R Total (NR & SR) consumption
(M. Tonnes)
43
April 1967 26,574 7,579 34153 335517 i
May N 27.012 7,783 34795 b0 s
June N 27,295 8173 2:-322 b s
July 26.871 8,222 bypos 6638 0
August " 27,139 6,896 32-468 8666 37
September  ,, 26.788 5.680 5 .006 7015 48
October . 27667 6343 3h

+ Spccch dclivered by Sliri P.S.mb-* ;
of Uic Board helJ on ihe 2'“ c



the T~ ff Commission (1960), this item of expense was shown as
Ks. b.»4 per 100 kg, whereas the amount provided in the present
pn«structure ,s only Rs. 4.02 per 100 leg. The abnormal increase
aat has occurred m the cost of services since the last price fixation
does not appear to have been taken into account while estiraatinK
the expenses under this i <ilaung
discrepancy is grade differential. The

significance of grade diflerential is that it indicates the quality of
rabber m relation to RMA 1. The grade dilferential adopted in the
8”“5 costed smdlholdiogs. The grade diflerential of fefeléeorgt[la
estates came to Rs. 7.53. Since these grade differentials are supposed
to represent the respective sectors of the indusiry, we have to reach
tte cunous conclusion that the estates in spite of their reputed
eftciency, were able to produce only lower grades of rubber while
me small growers produced top grades. Obviously this cannot be
‘¢ plaint is that the rubber produced by the

smallholders is always accepted and paid for as lower grades. Hence
con'radiction for a low grade differential to find a place in the

cost structure which is supposed to represent the smallholding sector.

The Commission have allowed an amount of Rs. 1200/- per
hectare as fair return to the growers. This is really a higher amount
compared to the amount allowed in the previous enquiry. But in the
doTtf?® production and marketing of rubber, it is
doubtful whether tius full amount of return will be really available

particularly the small growers. The price fixed is
tor RMA 1and for other grades the relative differentials have to be
adjusted in the basic price of RMA 1. As the grades go down the
pHM obtainable is reduced. There may not be much change in the
cost of production of sheet rubber. Almost the entire production
(mostly sheet rubber) of the smalliiolders is accepted as lower grades
by manufacturers and hence it cannot be expected that they will be
able to earn the fair return envisaged by the Tariff Commission.

The Commssion has recommended three different scales of
replanting subsidy to different categories of growers according to
their size. Probably the Commission made this recommendation in
order to setrlght the discrepancy in income between the different

new prices Bxed by them. But this scheme
ot different scales of subsidy is fraught with practical difficulties for
implementation and if it is accepted it may unsettle the replanting
programmes of the estate sector and cause confusion and frustration
among the planters. It does not seem to be advisable to link subsidy
rates with profit and loss accruing to different sectors consequent on
pnce fixation.

From the many observations made by the Tarifif Commission
It IS clear that they were aware of the importance of the smallholding
sector in the rubber plantation industry and the need for special
attention to be given for the progress of this sector. The decision
of the Commission to fix the price of rubber on the basis of the cost
of production of smallholdings is a clear indication of this
awareness. But the benefit which the industry should have obtained
on accoutit of price fixation on the basis of the cost structure of the
smallholdings has been lost to a great extent, due to wrong selection
of units and consequent unrepresentative data for price fcation.



Price Control

and Imports

P. S. Habeeb Mohamed

Sioce we met in September, the iraporiaot
development has been the fixation of the
price of rubber.  The price notification has
been given wide publicity and you must be

aware of the details of the price. For
RMA 1, a price of Rs, 4.15 per kilogram
has been fixed f. 0. b. Cochin. This is the

minimum price. The maximum price fixed
isRs. 4.16 per kilogram. You are aware
there was no maximum on the price of
rubber since December, 1963 ; but the
maximum price has been re*imposed in the
interests of national economy.

Stock of rubber
It was expected
would go up from

that the market price
its previous levels and

Sto.’k at the end of the period

that the price of rubber in the market which
was a little over the previous notified price of
Rs. 3.23 per kilogram would reach the level
of Rs. 4.15 per kilogram ; but our expecta-
tions have not been fulfilled. This is mainly
due lo the fact that there has been a consi-
derable stock of rubber built up in this
country, mainly on account of imports and
to a lesser extent by the increase in ihe
indigenous production of natural and
synthetic rubbers.

The present stock position is as follows

The present stock in the country is suffi-
cient lo meet more than 4+ months’ con*
sumption.

Number of

Consumption months the total

- durin'g the stock is sufficient
Period T " - period K Is sutfice
N. R. j SR Total (NR & SR) consumption
(M. Tonnes)
7,957 43
April 1967 26,574 7579 34153 7,3:1 42
May 27012 7783 34795 st 44
June " 27/295 8.173 35.468 8.231 o
Juty s6871 8222 3509 : =
' 34,035 8,638 !
August 27.139 6,896 s oo 3
September , 26.788 5,680 3248 ot 37
October 27.663 6,343 |

of ihe Board hoU on ihc 2UI DccenibL

. >,.irman Ri*bher Boa'rd'ar the 58th meeting



Aimost all the

Average consumption
dyfiiig April to

leading companies are
retainiog more than 4 months’ consumption

as stock. The following table win in

this :—

Stock at the end of

October, 1967 (including No. of months

tne total stock

Companies October, 1967 stock in transit) is sufficient

to meet the

N. R, 1 S R. Total N. R. S. R. Total consumption

(M. Tonnes)
Dunlop 1,484 570 2.054 3.496 983 4479 2.2
Firestone 300 192 492 861 928 1.789 3l7
Ceat Tyres 430 153 583 1,656 847 2,503 4'3
Good Year 291 192 483 1,638 803 2,441 5.0
Madras Rubbery )
Factoryj 355 104 459 1,139 285 i,424 3.1
Batas 339 193 532 2,492 128 2,620 5.0
Imports that import licences for oniy 30,700 tonnes

As a result of the increased stock and
excessive imports the offtake of indigenous
rubber by the manufacturers has declined
substantially. During the period August to
November, 1967, the five leading tyre
companies have lifted only 40% of the total
production, as against 46% in the corres-
ponding period in 1965. Of course during
1966 there was an unusual situation, and
the bigger manufacturers hardly lifted any
substantial quantity of natural rubber dur-
ing the period from September, 1965 to
March. 1967. It is true that the Govern-
raent did announce in Parliament that no
import licences had been issued from April,
1967; but imports have taken place on the
basis of the import licences issued in the
previous year and also to some extent from
the import licences under the Export Promo-
tion Schemes. Even recently we understand
that some import licences from out of the
Export Promotion Incentive Scheme have
been issued. On the whole, there has been
an import of 40,000 tonnes during 1966-67
and for the period ending October, 1967.
You may remember that the Board had
recommended for import of 29,500 tonnc5
for 1966-'67 and no import at all during
1967-'68. We were given to understand

were issued. Even assuming that a portion
of the 40,000 tonnes was imported from the
licences issued in 1965-°66, it is clear that a
substantial portion of the imports was on
the basis of licences issued in 1966-'67.
Import figures for the period from April to
November, 1967 are given below:—

f 1Syn- 3
Months j Natural lthé/tic ] Total
(M. tonnes)
April 1967 1,877 394 2271
May » 1,866 555 2,421
lune » 1,190 223 1,413
July 752 102 854
August » 1,651 226 1,877
September 799 163 962
October " 194 205 399
November 52 190 242*
Total 8381 7058 10439
(sIncomplete)
Proposals
The stock of natural rubber at the end of
October, 1967 was about 76% more, as

compared with the stock in Ocioher, 1966.
For neutralising the slock position, it will
take some time and it is absolutely neces-
sary to stress that there should not be any



wffloot during the remaining period of the
mrrent year. Tllere is also no ground for
Ly import during the year 196!t--f9. A
detailed memor,tndum in this connection i*
Ini,g placed before the Board. We are
jlso placing before the Board, a mcrao-
tandum for aiding ibe existing co-operalive
jocietics. W ithout financial aid, it may be
diflicultfor them to carry on the business,
parlicularly in the face of severe corapeti-
{ion from dealers. A proposal for the
Board to enter the market is also placed for

approval.

Though it has been difficult for us to take
legal action, because the bills record the
correct amount according to the notified
price, several instances have been brought
to our notice where the parties have alleged
that they have received prices much less
than the notified price. This position has
to be rectified.

Enquiry Committee

Members are aware that since we met last
the Government of India have constituted a
committee to go into the economics of small
hoUinps. The terms of reference of the
committee are as follows: —

The committee will, among other rnatters
tliat it may find necessary to go into in this
connection ;—

(i) take into .iccount the various kinds of
assistance that are already being e.'ste-
nded to the small growers by tne
Rubber Board and consider wheth.r
any additional assistance to this seaor
is necessary and if so, suggest ttie
manner and extern to which su.-h assb
ance should be given, and the
for which such assistance should n.
continued ;

(ii) consider and advise Government on

olher measures which arc
be taken to enable the bmall growers

to altain economic viability on the
basis of the fair selling price of raw
rubber acccoted by ths Government;

uii) advise the Government on the role of
co-operatives in stabilising the small
sector

The committee is touring various parts of
Kerala and other rubber growing areas in
this country. It is expected that the com-
mittee would recommend measures for the
rehabilitation of the small growers in addi-
tion to the existing schemes now sponsored
by the Rubber Board.

Finances

A peculiar situation may arise, if the
Government does not make avaihble neces-
sary finances to the Board to carry on the
schemcs which are now met from the Pool
Fund. By the end of this year, the balance
under the Pool Fund will be practically nil.
By the time the committee, appointed to go
into the econonics of small holdings, sub-
mits its report, the Board may not be in a
position even to carry on the existing
schemes for the rehabilitation of small
growers unless additional assistance is given
by the Governmeai.

Cash Subsidy o AN
The machinery for distribution of Cash

Suteidy to small crowers has been stream-
lined and inspecltons have b.-en star ed
already. According to

Accounts Section an

has already been dmributed We have
received 54,176 applications out of which

4 4 have been sent for

f,;, 19. reports have been tece'ved by th.
“ ipns Assiilant Development Offi«r>,
Subsidy for 1.584 applicants involving three
Hvt of rupees has already been sane ,oned_
We are confident that a major portion of
*e subsidy will be sanctioned by 31st of

March, 196S.



A Review of the Progress of the Natural
Rubber Industry in the various Rubber
Producing Countries'

R. Gangadharan Unni*

Malaysia

Malaysia is the world’s largest producer
of natural rubber. By sharing 33% of the
world rubber area she contributes of
the world production. More than 60% of
the total cultivated area in the country is
planted with rubber. This crop accounts
for about 400 of the country’s export earn-
ings and 30% of its national revenue. About
25% of the population is dependent on
rubber alone.

W est Malaysia*
Area, production and yield per acre

In Malaysia, rubber was planted on an
experimental scale in the late 1880°s.
Commercial planting was, however, started
only in 1900. In the first decade, one
million acres were brought under rubber.
By 1925 it increased to 3.1 million acr*s and
again to 3.6 million actes in 1950. The present
area under rubber is reported to be about
4.3 million acres.

Table 11gives the annual rate of increase

in area under rubber since 1960, scparaieiy
under estates and small holdngs:—

* Includes Singapore also.

» Continued from vol. 9, No. 3" J967.

Table 11
\% Estates Holdings
Year (100 acres and (below 100  Totq)
above in size) acres in size)
(’COOacres)
1960 1942 1906 3848
1961 1945 1986 3931
1962 1933 2061 3994
1963 1925 2145 2070
1964 1899 2210 4110
1965 1866 2370 4236

Evidently the acreage devoted to rubber in
estates has declined from 19.42.000 acres in
960 to 18,66,000 acres in 1965, ft is mainly
due to fragmentation and increased replant-
ing with other crops, However, during the
same period, the acreage with small holdings
has increased from 19,06,030 acres to
23,70,000 acres As a result the share of
small holders in total area has increased
from 50% to 56%. During the five year
period, the total area under rubber in West
Malaysia has increased only by about 10%.

In, 1952, only about 34”0 of the planted
area in the estates and 8% of the planted
area in small holdings were under high
yielding rubber. By 1960, due to replant*
ing and new planting with high yielding

» Slatistician, Rubber Board, Kotiayam 9, Kerala State



plaotiiig ercenta’s
increased to 58 and 25, respectively. The
present proportion of area under high yield-
ing material is estimated to be 81% for
estate sector and 54% for the small holding
scctor or 66% for estates and small hold”
ings together. The average annual rate of
increase is estimated at 4% per annum.

Table 12 gives the progress in production
in West Malaysia

Table 12
Year 1 Estates | Holdings j Total

(000 tonnes)
1940 339 217 556
1950 383 322 705
1956 357 279 636
1957 375 273 648
1958 396 277 673
1959 421 299 720
1960 421 299 720
1961 437 312 749
1962 446 318 764
1963 467 334 801
1964 486 353 839
1965 500 386 886
1966 510 433 943

The rubber output in West Malaysia has
increased by about 31% durina the last
6 years. During the same period, the area
has increased only about 12%. Hence, the
high rate of increase in production is miinly
due to the increased productivity. In 1960
the estimated average vyield in West
Malaysia was 550 Ib per acre (676 Ib per
acre for estate sector and 450 Ib per acre
for smallholding sector). By 965, the
yield per acre increased to 675 Ib (8501b
for estate sector and 550 Ib for small
ljoldings). The increase in productivity has
been about 23%.

ft*pi»nting
West Malaysia has done remaikably well
inreplanting over 1.5 million acres under

unselccted seedlings  with high-yieldina
The

Fund Ordi-

nance’of 10 «(R =
85 { ficial move to

tine}
nance of 1952 was

lan
the first o
. " “ planed basis.
Under the Ordinance, the Rubber Industry
Replanting Board was constituted. The

replanting scheme is operated separately for
estates and holdings:

(a) Holdings

The replanting scheme for small holders
was started in 1952. It envisaged replanting
of 4,80,000 acres by the end of 1959, with
speciSed target for each year from 1953.
Originally, the subsidy rate was fi.xed at 400
dollars (Rs, 980/- post devaluation rate)
per acre. This was raised to 500 dollars
(Rs. 1225/- post devaluation rare) with
retrospective effect from 1953. From 1956
onwards, the subsidy rate was further
increased to 600 dollars (Rs. 1,470/-post
devaluation rate) per acre.

Results of the total acreage replanted year
by year from 19%.1 to 1959 showed that the
target set was not achieved. Out of a
target of 4,80,3U0 acres, only 3,17,8?0acres
(66*") were replanted.

In 1962, the subsidy rate for small growers
was further enhanced to 800 dollars (Rs.
1960- p'st devaluation rate'i for small
holdings of below 5 acres and to 750 dollars
(Rs H 37/-post devaluation rate) for small
holdings of 5 to 100 acres.

During the period 1960 to 1965, ab)ut
4 56 400 acres were replanted under the
subsidy scheme. Thus, till the end of 1965
since the introduction of the scheme, about
4T' of the total area of small holders’
rubber was replanted. The annual rate of
replanting works out to 3.35% . (fhe annual
rate of replanting is given m Table 13).

(b) Estates i
Aioresent the rate of subsidy forreplant-

Ini"hSesisfed a. 450 dollars (R.
1102/- post devaluation rate) per acre.



During the period 195! to 1965. about
8,45,000 acres of uneconomic rubber lands
were replanted in the estate sector. This
area represents 63% of the total area under
unselected seedlings planted prior to 1952.
The annual rate of replanting works out to
44®". Table !3 gives the rate of replanting
in estates and holdings :

Table !3

Area replanted (acres)

Year
Estates Holdings

1952 5i.6C0 4,200
1953 29.800 29.500
1954 39,100 22.600
1955 57,600 25,300
1956 78.400 46.500
1957 76,300 49,800
1958 64.800 59 700
1959 68,200 69,100
196" 75,200 69.500
1961 70,500 57,300
1962 63.100 f9,i00
5963 58,700 83.400
1964 58 950 79,700
1965 53,200 97.400
Total 8 45,450 7,6.100

The estates are not undertaking any large
scale newplanting. Their acreage has
remained more or less static during the last
two decades. Evidently, newplantings of
estates, if any, were only sulBcient to replace
areas abandoned or replanted with other
crops.

The State is actively assisting the settle-
ment of small holders. There are two
block planting schemes for small holders.
One is administered by the Federal Land
Development Authority and the other by
the State Development Board.

The major development scheme is now
the respomibiljty of the Federal Land Deve-

lopment Authority, ft finances and

large block schemes ranging in si,, f*°
4,000 ,0 7,000 acres faking
families. Each scheme has a central villate

mam crop and suhsidiarv cron areas i
typical holding consists of 8 acres of rubbsp
two acres for subsidiary crops and a sdj,,

Under this scheme sinS
1957, so far 1.21,000 acres were planted
with rubber. Block Development Schemes

of this type can have the advantage of lart’
scale planting, without concentration of
wealth in a few hands.

Tax«s
i) Export duty and cess

In Malaysia, export duty is levied ona
sliding scale of prices The rates wben the
price varies from 40 cents to 75 cents per Ib
are given in Table 14.

Table 14
Price per Ib Export duly per Ib
Cents 1 Paise* 1 Cents | Paise*
40 98 15/8 4
50 122 2 5
60 i47 2 3/8 6
DJ 154 3 3/8 8
70 i 4 1/4 10
75 184 5 1/4 3

(* Post devaluation rate)

Collections under this head go to general
revenues. Besides, there are three cesses.
Tnere is a cess of ! cent i2 45 Paise) per Ib
for research. Another cess is for replant-
ing at the rate of 4i cents (11 paise) per lb.
When the price of rubber goes alioveone
dollar, an anti-infljtionary ccss is also
levied.

(i) Income tax

The rate for companies is 40%. The indi-
vidual incomes are assessed on a sliding
scale, the maximum of which is 45%. In
calculating income for assessment, full
replanting cost and a portion of newplanting
cost are allowed,



jli, sta(c taxes

Besides a land lax of $ 6 {Rs. 14.70) per
acre, an education cess of 1to 2 dollars (Rs.
2.45*to 4.90) is levied by ihe individual
States- ~The particulars regarding income
tax and State taxes are collected from some
publications relating to 196j, It is not
known whether any revision has taken place
since then).

Sarawak: In Sarawak rubber covers
about 60% of the total plnnicd
area.

Avrea, production and yield per acre

In 1940. the total area planted with
rubber in Sarawak was only 2,40,000 acres.
By 1956. it increased to 2,66 000 acres.
The total area at the end of 1965 is esti-
m;ifed to be in the region of 4,06,700 acres,
8,370 acres (2%) under estates and 3,98,400
acres (98%j under smallholdings.  Only
about 28™\. of the total area is planted with
high yielding rubber. Compared to West
Malaysia, standards of production in small
holdings remain low. Much of the small
holders’ crop is poorly planted and raain-
tained.

The rubber output of this region is
decreasing in spite of the increase in area
under rubber. Table 15 depicts this fact.

Table 15
Year 1 Production (tonnes)
1940 35.560
1955 39.861
1956 41,378
1957 41,638
1958 39,540
1959 44,119
1960 50,453
1961 48.070
1962 44.143
1963 45.291
1964 45,406
1965 40,501
36.601

1966

The average yield per acre in Sarawak for
'M05 is estimated at 3901b.

Replanting and newplanting

A good proportion of the area under
rubber m Sarawak is planted with old
unselected seedling trees rapidly nearing the
end of their economic life. To rejuvenate
the rubber plantation industry, in 1956. a
subsidised rubber planting scheme was
introduced. Under the scheme subsidies
are grantv'd at the rate of $ -100 (Rs. 9'iOl-
post devaluation rate) per acre for newplaat-
ing and $ 600 (Rs. 1,470 post devaluation
rate) per acre for replanting. The progress
of the scheme is reported to be satisfactory.
Under the scheme, by the end of 19j5*
about 1,04,400 acres of rubber had been
planted, most of which was newplanting.
The rate of newplanting and replanting since
1962 was as given in Table 16.

Table 16

Year Newplanting . Replanting

(acres) j (acres)

1962 11,900 1,600

1963 12,000 400

1964 15,500 700

1965 11,100 1,800
Sabah

Avrea, production and yietd p«f acre
In 1962 the planted area under rubber in
Sabah was only 2,1S,685 acres. During
the last 3 years about 3:,788 acrcs were
added to this, raising the total area at the
end of 1963 to 2,51,473 acres. Out ofthis,
83 415 acres (33%) were under estates and
168 018 acres (67%) under small holdings.
fc66 Ihe total rubber output m this
mLon of Malaysia was 24,081 tonnes as
aaainst 20,178 tonnes in 1956. The average
vSd peracre for 1965 isestimated al 330 1b
Abour54«t of the total area the
was uSder high yielding rubber. Tlie
annual rate of incrj.se m production was

as civen in Table 17.



During the period 195i to 1965. about
8,45,000 acres of uneconomic rubber lands
were repianted in the estate sector. This
area represents 63% of the total area under
unselected seedlings planted prior to 1952.
The annual rate of replanting works out to

Table 13 gives the rate of replanting
in estates and holdings:

Table 13

Area replanted (acres)

Year
Estates Holdings

1952 51.6C0 4.200
1953 29.800 29,500
1954 39.100 22,600
1955 57,600 25,300
1956 78.400 46 500
1957 76,300 49,800
1958 64.800 59 700
1959 68,200 69,100
196" 75,200 69,500
1961 70,500 57,300
1962 63,100 69,00
(963 58.700 83.400
1964 58 950 79,700
1965 53,200 97.400
Total 8 45,450 7,61.100

The estates are not undertaking any large
scale newplanling. Their acreage has
remained more or less static during the last
two decades. Evidently, newplantings of
estates, if any, were only sufficient to replace
areas abandoned or replanted with other
crops.

The State is actively assisting the settle-
ment of small holders. There are two
block planting schemes for small holders.
One is administered by the Federal Land
Development Authority and the other by
the State Development Board.

The major development scheme is now
liie responsibility of the Federal Land Deve-

It finances and mina
large block schcmes ranging in size r,'™
4,MO ,0 7,000 ecres taking

families. Eacli scheme has a central villa,"
mam crop and suhsidiarii crop areas a
typical holding consists of 8 acres of rubbtr
two acres for subsidiary crops and a snic;

lopraent Authority.

for a house. Under this scheme sinr»
1957, so far 1.21.000 acres were plaZz
Wwith rubber. Block Development Schcmes

of this type can have the advantage of larg-
scale planting, without concentratioo of
wealth in a few hands.

Taxes
i) Export duty and cess
In Malaysia, export duty is levied ona

sliding scale of prices. The rates when the
price varies from 40 cents to 75 cents per Ib
arc given in Table 14.

Table 14
Price per Ib Export duly per Ib
Cents 1 Paise* j Cents { Paise*
40 98 15/8 4
50 122 5
60 47 2 3/8 6
& 154 3 38 8
70 171 4 1/4 10
75 184 5 1/4 13

(* Post devaluation ratej

Collections under this head go to general
revenues. Besides, there are three cesscs.
There is a cess of 1cent {245 P*tise) per Ib
for research. Another cess is for replant-
ing at the rate of 4~ cenls (11 paise) per Ib.
When the price of rubber goes aooveone

dollar, an anti-inflationary cess is also
levied.
(i) Income lax

The rate for companies is 40%. The indi-

vidual incomes are assessed on a sliding
scale, the maximum of which is 45%. lo
calculating income for assessment, full
replanting cost and a portion of nevvplantmg
cost are allowed,



fliil State taxes

Besides a land tax of $ 6 (Rs. 14.70) per
acre, an >-ducatioD cess of | to 2 dollars {Rs.
245 to 4.90) is levied by the individual
States. iThe particulars regarding income
tax and State taxes are collected from some
pubiicalioiis relating to 1963. It is not
known whether any revision has taken place
since then).

sarawak: |7 Sarawak rubber covers
about 60% of the total phmed
area.

Area, production and yield per acre

In 1940, the total area planted with
rubber in Sarawak was only 2,40,000 acres.
By 1956, it increased to 2,66 000 acres.
The total area at the end of 1965 is esti-
mated to be in the region of 4,06,700 acres,
8,370 acres (2%) under estates and 3,98,400
acres (98%) under smallholdings. Only
about 284; of the total area is planted with
high yielding rubber. Compared to West
Malaysia, standards of production in small
holdings remain low. Much of the small
holders” crop is poorly planted and main-
tained.

The rubber output of this region s
decreasing in spite of the increase in area
under rubber. Table 15 depicts this fact.

Table 15
Year I Production (tonnes)
1940 35,560
1955 29,861
1956 41,378
1957 41,638
1958 39,540
1959 44,119
1960 50,453
1961 48.070
1962 44.143
1963 45,291
1964 o
40,501
1965 36.601

1966

The average yield per acre in Sarawak for
i965 IS estimated at 390 Ib.

RepUntinf and newplanting

A good proportion of the area under
rubber in Sarawak is planted with old
unselected seedling trees rapidly nearing the
end of their economic life. To rejuvenate
the rubber plantation industry, in 1956. a
pbsidised rubber planting scheme was
introduced. Under the scheme subsidies
are grant.'d at the rate of $ 400 (Rs. 930/-
post devaluation rate) peracre for newplant-
ing and $ 600 (Rs. 1,470 post devaluation
rate) per acre for replanting. The progress
of the scheme is reported to be satisfactory.
Under the scheme, by the end of 1935.
about 1,04401} acres of rubber had becQ
planted, most of which was newplaoting.
The rate of newplantingand replanting since
1962 was as given in Table 16.

Table 16
j Newplantiog  Replanting
Year j (acres) | (acres)
1962 11.900 1,600
1963 12,000 400
1964 15,500 700
1965 11,100 1,800
Sabah

Area, production and yield per acre
In 1962, the planted area under rubber in
Sabah was only 2,13,685 acres. During
the last 3 years about 32,788 acres were
added to this, raising the total area at the
end of 1965to 2,51,473 acres. Out of this,
475 acres (33%) were under estates and
168 018 acres (67%) under small holdings,
n i"66 the total rubber output m this
reeioii of Malaysia was 24,081 tonnes as
aeainst 20,178 tonnes in 1956. The average
vfeld peracrefor 1965 is estimated at 330 Ib.
54“n of the total area dunng the
«arM r™ aerhigh,ieMi.grabb«. Th=
a“m.rirat=of incase m production was

as given in Table 17.



Year ! Production (tonnes)
1956 20,178
1957 20.187
1958 20,559
1959 23,256
1960 22,387
1961 23,989
1962 22,709
1963 21,560
1964 23.169
1965 24,230
1966 24.081

Replanting and newplanting

In Sabah, Oewplanrmg and replanting of
rubber with high yielding material “are
carried out under tbe impetus of a sub-
sidised Government scheme. Grants are at
the rate of $ 120 (Rs. 270/- post devaluation
rate) per acrc for newplanting and $ 500
(Rs. 1,225/- post devaluation rale) per acre
for replanting. The progress of replanting

Tabic 18
Year Newplantiag Replanting
(acres) (acres)
1961 15,000 3.100
1962 15,400 2500
1963 12,500 2,000
1964 12.200 1.500
1965 8,100 1,700
Indonesia
Until 1956, Indonesia was the world’s

largest rubber producer. Bui since then her
production has declined and now she is
only second to Malaysia, though still hold-
ing the highest percentage m area. Even
though she accounts for 34% of the world
area, her share in production is only 29%.

Area, production and yield per acre
Table 19 given below illustrates the pro-

and newplanting since 196i is shown in  gress in rubber acreage in Indonesia during
Table 18. the last 25 years:—
Table 19
Area under estates Area under small holdings
Year
(100 acres and above) (below 100 acres) Total
(*000 acres)
1940 1567 (46%) 1,807 (54%) 3,374  (100%)
1965 1.283 (25%) 3,626  (75%) 4,909 (100%)
Table 20
Evidently, Indonesian area under rubber Total area Production
has Increased by about 15,35,000 acres Year (000 acres) (’000 tonnes)
(31%) during the last 25 years. Small
holders’ acreage has nearly doubled. In 1956 N. A, 698
1940 only 54% of the total area was ac- 1957 N. A. 695
counted by small holdings; by 1965 their g:g "1\‘434A sgg
- o LA
share increased to 75%. 1960 4450 620
1961 4469 6S2
In spite of the increase in area, there is iggg "1\‘7~3?- ggg
no appreciable improvement in total yield.
PP P y 1964 N.A. 649
1965 4910 77
1966 711

Table 20 gives the progress in area and
the variations in yield since 1956.

(N. A.=Not Available)



pata regarding the acreage planted with
|j-h yielding and unselecied planting
mijterlals are not available. However, it is
polled that a majority of the estates and
liowirgs are planted with old unselccted
nibber.

Compared to other rubber producing
arantries, the average yield per unit area
Indonesia is very poor. In 1965,

liicestimated average yield of estates and
small holdings together was only around
3401b per acre.

Replanting and newplanting

In Indonesia replantation of rubber was
started soon after the end of World War 11
at the initiative of the respeciive entre-
preneurs. This has produced satisfactory
results, although it did not proceed as fast
asexpected. In 1961. the Governmeot of
lodonesia embarked on a scheme for boost-
iflg the rate of replanting and newplanting.
The scheme stipulates the following: —

(i) A premium is paid to the small
holders and estates for their re-
planted and newplanted areas.

(ii) The amount of grant is limited to

13

(iii) The payment of grant for small
holders applies only to units cover-
ing at least 50 hectares (124 acres)
each.

The obligation imposed upon the small
holders to carry rejuvenation collectively
covering at least 50 hectares per unit as the
condition for obtaining grant is reported
to be to establish the basis for co-operative
enterprise. The co-operatives will enable
the small holders to derive a greater share
of profit from this crop.

The funds needed by the Government to
pay the grants are obtained from the cess
imposed on rubber exported from the
country.

Originally, the target for replanting and
newplanting for a period of 8 years (1961 to
1968) was fixed, at 2 &B8.000 hectares
(6,92,000 acres). But later, on the basis of
the satisfactory progress of the scheme during
1961 and 1962 the target was enhanced to
345500 hectares (8,53,700 acr««). The
year-wise break-up of the target was as

a maximum of Rp. 16,00 %- per . .
hectare (Rs. 1,079/- per acre). given in Table 21.
Table 21
Small holdings
Year Acres Hectares Acres
Hectares
“n 37165 ' "22,000 54,362
1963 Ts,000 = 24,000 59,304
43.242 !
1964 17,500 49420 24,000 59.304
1965 20,000 w030 24,000 59,304
1966 24.000 71650 24,000 59,304
1967 29.000 54'0|4 24,000 59,304
1968 34.000 ) 24,000 59,304
1969 40.000 98,840
' 4.10,186
" 4.43.544 166,000
Total 1,79.500



The progress of the scheme since 1961 was
as given in Table 22.

Table 22
{ Replanting Newplanting
Year (acres) (acres)
19%1 47.900 26.500
1962 43,700 32,200
1963 47.900 37.500
1964 52.900 43,800
1965 52.900 50,000
Co-op«rattves
In Indonesia, much importance is given

to co-operatives. The Department of
Transmigration, Co-operatives and Commu-
nity Development takes the lead in establi-
shing small holders’ rubber co-operatives
and guiding them until they become strong
economic units.

It is also aimed at guaranteeing the conti-
nuity and efficiency of production, improv-
ing the qualities of rubber, channelising
incentives and giving assistance in the
implementation of replanting plans. At
present, rubber co-operatives have been
established throughout Indonesia from
primary co-operatives to central federation
of co-operaiives and their centres. In 1963,
12,000 primary co-operatives were operat-
ing.

Also production and marketing units
have been formed on co-operative basis, by
the rubber producers themselves, with a
view to eliminating the middleman in the
marketing of small holders”  rubber.
Government is also—

(1) issuing credits to small holders for
erecting sheet factories and smoke
bouses.

(ii) supplying materials for the processing
of sheets.

(jii) training rubber producers.

Thailand

Thailand occupics the third place amooj
natural rubber producing countries She
shares 9% of the world production of natural
rubber. Practically, all the rubber produM
in the country is being exported.

Area, production and yield per acre

The area devoted to rubber to Thailand
has increased from 4,19,000 acres in 1940
to 8,39,600 acres in 1954 and to 18,16,000
acres in 1965- The average rate of increase
in area, during the last 11 years has beenas
high as about 11% which is perhaps the
highest rate in the world. It is expected
that the rubber acreage will continue to
increase, since Thailand still has much
unused suitable land. Practically, the entire
area is owned by small holdings (below 100
acres in size). A majority of the rubber
area is planted with unselected old seedling.
Only 27% of the total area is reported to be
under high yielding rubber.

In 1950, the total production of rubber
in the country was only 1,14,000 tonnes
which increased to 2,”2.000 tonnes in 1964.
However, in 1965 and 1966, production has
slightly declined. Table 23 gives the rate of
increase in production since 1956.

Table 23
Year Production (tonnes)
1956 1,36,707
1957 1,36,107
1958 1,40,630
1959 1,73,996
1960 1,70,856
1961 1,86,103
1962 1,95,377
1963 1,89,830
1964 2,21.654
1965 2,16,474
1966 2,07,164



increase in production is mainly due to
the increase in area. The average yield per

acreio 1965 is estimated at 360 Ib.

Replanting and newplanting
In Thailand, the Rubber Replanting
Subsidy Scheme was put into operation only

in 1961- provides a subsidy of Baht
1,500 per rai (Rs. 1350/- per acre) to
repianters. The progress of the scheme is

reported to be satisfactory.

Year
Replanting {Newplanting
(acres)
1961 9,800 5,800
1962 33.300 2,100
1963 12,700 1,600
1964 16,600 1,000
1965 13.700 1.2C0

The Government of Thailand is encourag-
ing newplanting with high yielding planting
materials.

Thailand is also giving technical and other
forms of assistance to rubber growers
through co-operatives.

{To be continued)



Planting Material and Planting

in Rubber

Plantation Industry

K. T.Jacob* and P. N. Radhakrishna Pillay**

Plantation crops play a significant role in
tbe agricultural and industrial development
of our country. Among such crops, rubber

has a special status, since the total internal
production of this strategically important
material falls short of the national require-
ments. Other plantation crops like tea.
coffee and cardamom are mostly export
oriented.

Among the various plantation crops in

the world, rubber is of comparatively recent
origin. In India, the area under this crop
has progressively increased from .02
hectares in 1902 to 1.71,260 hectares by the
end of March, 1967. The total area under
rubberin the world is estimated to be about
58,13,300 hectares. The phenomenal in-
crease in the planted area Is mainly due to
the overwhelming worid demand for rubber,
following a few significant scientific discove-
ries like vulcanisation and other compound-
ing processes. Invention of pneumatic tyres
and the subsequent tremendous progress in
the automobile industry the world over,
have given great impetus to the progress of
this plantation industry.

Soil and climatic requirements
Rubber tree {Hevea brasilie/isis) belongs
to the natural order Euphorbiaceae. Though

Director / Rubber Production

Kntiayam-9.

** Mycologiil; Rubber Research

Commissioner

Institute of India,

the original habitat was the tidal areas in
the Amazon river valley, it has adapted
Itself well to the new environments in the
South and South-east Asian countries after
introduction.

Rubber plam thrives well in a warm
humid equable climate (20—SO"C). An
evenly distributed rainfall of not less than
2000 mm is essential for its healthy growth.
However, it is interesting to note that this
perennial tree yielding all the year round,
is not very exacting in its climatic and
edaphic requirements. In other words,
rubber can successfully be established under
slightly varying climatic and soil conditions.
But prolonged drought with very high
temperature and extreme cold with tempera-

ture going below the tolerance limit are
not suitable. Similarly, very high preci*
pitation for extended periods makes the

rubber plant vulnerable to the incidence of
several destructive diseases. It thrives well
in deep well drained acidic soils with pH
varying from 4-5 to { and where the water
table is not very high, but alkaline soils are
unsuitable. Normally, rubber can be grown
successfully in lower elevations, and its
performance above 15°0 ft MSL is unpredic-
table. Here again, under high elevation
conditions, the tree generally becomes

Rubber Incsearch of Insitute of India.

Koitayam-9



susccpiiblc to leaf diseases in some canes
throughout the year. Siill, several cases of
successful establishment of economic units
have been noticed in marginslly suitable
areas and in protected pockets of generally
unsuitable areas.

Varieties of planting materials

In modern agriculture, several varieties
of the same crop suitable for different cli-
matic conditions, soil types and with certain
specific qualities, are available. Rubber is
no exception to this, as it has also many
varieties with specific qualities suitable for
particular environments. Today the plant-
ing materials used in rubber plantations

couid be broadly classified as: (i) ordinary
UDsekcted  seeds, (2) primary clones.
(3) clonal seedlings, and (4) secondary
clones.

1 Ordinary seeds

As in other crops, cultivation of rubber
commenced with unselected seeds obtained
from its native habitat. Later it was found
that yield from this planting material and
its progenies was far from satisfactory.
Therefore, for economic rubber cultivation,
unselected variety has no pUce, and th;:
planting of such materials has been b.inned
by law in our country.

2. Primary clones

Selection of high yielding individua
mother plants was made from the origmai
seedling slock and atiempts were made to
grow their progenies. During this priKC.'S
vegetative multiplication of the
plant was successfully introduced, inosc
mother plants which rrarisaiitted their i [ ]
able qualities to successive generation®
through vegetative multipUc.itton (budgra -s
suchasPBS6.Tjir U PR 107 L GU
and LCB 1320, were termed pr A o>
clones. By planting such clone:.,
six-fold increase in yield was recor e

3- Ctonat soedlings . Fe-
Clonal seeds were extensively
their yielding capacity and other

characters. It was observed that the pro-
genies of a few families of clonal seeds gave
higher yields. Outstanding among them
are selfcd seeds of Tjir I, RRIM 501 and
PB 5/51, As cheap and good planting
materials, monoclonal seeds of Tjir | have
attained popularity, especially among small
holders of our country. However exploita-
tion of heterosis or hybrid vigour had been
found to be a better method of improving
the quality of seeds as planting material.
Choosing suitable seed parents, several high
yielding  vigorous polyclonal  seedling
families like Further Proof, Preliminary
Proof and GO series were evolved. Further
scientific advances have made it possible to
produce high yielding polyclonal seeds in
specially laid out seed gardens, planted
with known desirable seed parents. For
producing such polyclonal hybrid sesds,
seed gardens have been established in our
countiy also.

4. Secondary clones

In a systematic research for high yielding
rubber planting materials, the advances
made in the science of plant breeding were
utilised with encouraging results. Crossing
of two progenies and vegetative multiplica-
lion of the selected plants were carried out
which though a slow and time consuming
process, often taking about 15 to 20 years
for evolving a desirab'e clone, gave such
high yielding secondary clones like RRIM
5cS. 60>)(including the ‘wonder clone RRIM
500%), 700 series and some PB fractional
clones.

Agro-climatic zones
for planting rubber

Although rubber can be grown under
slifihtlv varying climatic and soil conditions,
optimum retu;ns could be obtained only
when planted under suitable condiUons.
On the basis of climatic and soil conditions,
ihe rubber growing areas in our country
rould be broadly classified into the follow-
i, regions. The different types of planting
raLrials suitable or not favourable to these
agro-climatic zones are also indicated.



< Kanyakumari region

This region with more or less an evenly
distributed rainfall and with comparatively
deep and fertile soils with good moisture
retaining capacity, is very good for rubber
cultivation. It is almost free from the
incidence of abnormal leaf fall of rubber,
which is considered to be the most damag-
ing disease prevalent in most of the rubber
growing areas of our country. However,
the incidence of powdery mildew disease is
rather severe here.

In this region all the modem high yield-
ing budgrafts like RRIM 600, 623, 628 and
high yielding PB fractional clones could be
grown with advantage. The performance
of old primary clones like Tjir 1, PB 86 etc.
satisfactory.

has also been found to be
However, caution should be exercised in
planting clones susceptible to powdery

mildew disease, such as PB 5/139, PB 6/9

and RRIM 605.

2. Kottayam, Ernakulam and part of

Trichur region

Rubber cultivation in our country is
mostly concentrated in this region. The
rainfall especially during the south-west
monsoon, is rather heavy and consequently,
incidencc of abnormal leaf fall disease is
severe in this region, necessitating adoption
of costly control measures. Soils of this
region are mostly lateritic and compara-
tively poor in plant nutrient status. Clones
like PB 85 and Tjir 1, which are known to
be highly susceptible to abnormal leaf fall
disease should be avoided. However, otner
high yielding budgrafts in general and clonal
seedlings in special areas, could be grown.

3. Quilon-Trtvandrum region

The total rainfall here is slightly lower
than the former, but abnormal leaf fall
disease is prevalent. Soil is lateritic and
better suited to rubber cultivation, but
summer drought is more prolonged. Here
again, clones susceptible to abnormal leaf
fall disease may be avoided. The perfor-
mance of the primary clone G1 1is reported
to be very encouraging in this area. Olher

RRIM 557
and clonal

like
clones

Wgth yielding clones
GT I, PB fractional
seedlmgs could be tried.

4. Kozhikode and Cannanore region

This region is peculiar in its climatic
conditions with very heavy rainfall, kadina
to ~severe abnormal leaf fall disease
incidence and with a more extended drouoht
period than the other regions. Here Ui
comparative annual growth of rubbed tree
Is likely to be poor. The soil is mostly
lateritic with low plant nutrient status
Hence clones like G1 1, PB 86 and RRIm
600 which are slow growers, may not be
suitable. Clones highly susceptible to
abnormal leaf fall disease may be avoided
Also clones like Tjir 1 with pronounced
depression in yield during the summer
months, may not be suitable. But vigo-
rously growing clones of RRIM series, PB
fractional clones and clonal seedlings may
De tried.

5. Palfhat and part of Trichur region

Here the total rainfall is much less than
in other regions, with the major portion
received during the south-west monsoon.
The incidence of abnormal leaf fall is mild.
The soil is slightly acidic and comparatively
rich in plant nutrients. However a pro-
longed drought period and severe wind
lashing often work as limiting factors in
successful rubber cultivation. Therefore
slow growing and wind susceptible clones
may be avoided. Probably, clonal seedl-
ings may be more suitable for the major
portion of this region.

6. Mysore region

This region may be considered as outside
the conventional rubber growing belt of our
country and characterised by marked winter
and summer seasons. Here, the annual
rainfall is low and the growth of rubber is
likely to be poor. Conditions favourable to

abnormal leaf tall and powdery mildew
incidence are also prevalent. Vigorous
clones and polyclonal hybrid seeds may b?
tried.



f and Nicobat region

the climatic conditions of this region are
Imost similar to that of the favourable
Lrls of Malaysia, with an evenly distributed
Snfall and without pronounced wet and
dry seasons. As far as the climatic condi-
tions are concerned, this is probably the
best region for rubber oultivation in our
country’ But soil variations are very prono-
unced. Low lying areas with high water
table and clayey soils not suitable for rubber
cultivation, are present in this region  fti;
growth of rubber plant has been found to
be very satisfactory in the Andaman
area, where the Rubber Board has
established a Research-cura-Developraent
Station in a 202 hectare plot. All the high
yielding modern budgrafts will be suitable
iothis locality, but for wind swept areas
wind fast clones have to bj selected. In
the low lying areas G1 1 may be tried.
Clonal seedlings could also be tried in other
problem areas in this region.

8. Regions with specific problems

Selection of planting material for these
problem areas has to be made after care-
fully analysing the special factors prevail-
ing in the individual areas and suitabk
materials which can overcome or alieasi
withstand the unfavourable factors m y
selected.

Planting and planting scasott

Areas proposed to be planted w, r*b«
have to be cleared of other v 8~
Usually, if found necessary a
of the undergrowth "o’
excessive burning WI|| «s“It m des rucuon
of humus in the soil
prepared for planting by/“ioP
methods like contour ""'™S g
or square or rectangular P rybber.
areas. In a perennial
density per hectare is of g
as an optimum stand w
maximum croF. But plant and
cially the small growers, fee iiectare

maintain a high popuiauon P?r

under the impression that more the number
of trees higher will be the yield, which is
against the experimental evidence in rubber
cuUivation. If the stand per hectare is high,
initial girthing will be low and plants will
show a tendency to grow tall and lanky
with poor bark renewal. The only advan-
tage in favour of high density planting is
that the total yield initially will be slightly
high. The high cost of planting and the
maintenance of high stand per hectare will
offset the advantage of initial higher yields-
Hence it is recommended that an initial
stand of about 450 plants per hectare in the
case of buddings and 500 for seedlings be
maintained, to be progressively thinned out.
to retain the optimum stand at the time of
tapping. In this connection it may be
staled that during the 1957 Planters Con-
ference at the Rubber Research Institute of
Malaya a suggestion which received wide
support was to have an initial planimg
density of 140 budded plants per acre, to be
reduced to 125 at the lime of tapping. T.iis
may be seriously considered by planters of
our country also, for increased rubber
production at economic costs.

For quick
growth, young rubber
planted in suitable pits. The wusua pit
L recommended is 2ix 2ix 2Iftin loose
soils and 3x3x3 ftin hard caked-up soils.

establishment and better

plants should be

Wide shallow pits " “".“ “bi’tr1T S

T ~ ®e'TS;i.rh'v e“tValemsS
;S Sy wS >0P;»i., «»ieh should be
allowed to settle before planting.

I, our country the favourable planting
L flurina the somh-wesl monsoon

S Planting with the advent of «ms
f', r«ults in better success. Late plant-



M aterials used for planting

Materials used in commercial rubber
planting are mainly clonal seeds, clonal
seedling stumps and budded slumps.

Rubber seeds have very low viability and
require certain special environmental condi-
tioDS for satisfactory germination. Plant-
ing of ungerminatL'd seeds straight into pits
in tbe field is not recommended It is
advisable to plant only germinated seeds in
the field. The process of planting seed
straight in the field is termed 'seed at stake
plaining.'

The most common practice is to raise
seedlings in the nursery and transpldnt them
into the field after pruning the shoots and
roots at specified lengths, as ‘seedling
stumps’ after one year of growth. The
green portion of the stem and the tip of the
tap root are pruned and the lateral roots
clipped 4' to 6' away from tlie lap root.
Raismg seedlings especially from off season
seeds in polythene bags and planting them
in the field without shoot and root pruning
is also practised.

Budgrafting is generally done in the
nursery and the stock is cut back, prior to
planting. Slumps are planted in the field
alter trimming the tap and lateral roots.
Budding on plants in the field is also
practised, which is called *field budding.’
This has an added advantage in that the
root system is left undisturbed, thereby
ensuring belter anchorage. In the con-
veniional budgrafting process brown buds
are grafted oo to seedlings, having 1* to 2"
girth. But of late, ‘green budding * of
3 to 4 months old stock seedlings using
green buds from tender budwood is also
becoming popular. For such green
buddings, seedlings could be raised in poly-
thene bags, budgrafted and transplanted
into the field after cutiiijg back the stock.
Here again planting of the young budded
plants without disturbing the root system is
possible.

Maintenance

The critical period of rubber cuiUviii,,
IS the pre-lapping years. Proper ma“
tenancc of young plants during tlijs
has a direct bearing on tle immatu Uy
per,od and the yield potential. Soon “f
planting”a leguminous ground cover should
be established. The leguAinous gr,,,,i
cover, .n addrtron to adding large quanlit.es
of organic matter to the soil fixes atmos-
pheric nitrog-n. It also keeps down so 1
temperature, prevents soil erosion and
smothers weeds to a great extent. Regular

weeding, proper and adequate fertiliser
application and timely plant protection
operations are necessary for the healthv

growth of rubber plants.

Tapping

A discussion on planting materials will
not be complete without examining the
reaction of different planting materials to
various tapping systems and intensiiics in
vogue. Tapping responses to differeot
planting materials could be considered under
two heads, viz.. seedlings and buddings.

Monoclonal seedlings like Tjir 1 have
been extensively planted, especially by the
small growers of our country. Other types
of polyclonal seedlings like the GG series
from Prang Besar, Malaysia, are also very
popular. But the experimental findings
elsewhere and experience in our country
indicate that these materials can stand only
once in 3 days tapping intensity (S/2 D/3),
at least during the initial 4 to 5 years, which
is seldom practised by a large majority of
our growers. Generally, daily tapping
(S.'2 D/1) or at the most alternate daily
lapping (S/2 D/2) is being adopted for tiiese
materials in our country. As a consequcncc,
a majority of high yielding individuals from
the total stand ‘goes dry’ bec.iuse of
“brown bast” incidence. Adoption of once
in three days tapping, especially for small
holders with only a block or isvo, may not
be an economic ami practical proposition.
Moreover, under the climatic conditions



-vailing in our country, the total numba

, days in an year under this system
"mrbe considerably less. Due to the in-
Srent variability of seedlings a high
~mlation has to be planted for subsequent
Aimine and so the initial cultivation and
Senance costs are likely to be higher.
Also the yield from this material is not
msidered to be satisfactory, in coraparisoQ
with budgrafts. Therefore, planting of
clonal seedlings in extensive areas may not
be to the best advantage of the industry.

In the case of budgrafts, all the clones
could be tapped on half spiral alternate
daily without any deleterious effects, except
ina few clones highly susceptible to brown
bsst incidence. For example. G1 1 can
stand only half spiral once in *ree days
tapping intensity. Other clones like PB 6/9
RHM 628 are also slightly susceptible to
brown bast disease and
tapping intensity is recommended during
ihc initial years of lapping.

Buddings are suitable for

>sgh g

“A®and” ™ ?2werba?ks® LibEwAMAAAAA

"S:;Zue“d:nc5trhial.yadva.ed

countries is to increase the P*' P~ . f
rubber, thereby reducing j
production. In this connection the tapping
systems with reduced

great importance. Buddings in et
respond well to double cut y>

tapping. Clones like PR 107 can withstand
well to a full spiral tapping system also.

Conclusion

In a perennial plantation crop like rubber,
the choice of planting material is therefore
very significant All other plaming practice
like optimum manuring, establishment of
leguminous cover, regular rounds of
weeding, timely plant protection operations,
etc. will have very little effect if the planting
materials do not possess inherent high
yielding capacity.

There is no doubt that the progress of
rubber plantation industry mainly depends
on the planting of more and more high
yielding budgrafts. suilable for P~rt'cal”
agro-climatie zones. But, the usefulne s o
clonal seedlings as the planting n
problem areas like wind exposed h Il tops

irlor“ ~~rStaH lasS in new
" but ftiTVrnde®ncy is slowly
lorseedlmg , n produce sigm-

rnf-l.sbysubs.an« in «

nation.



Commercial Rubber Yields in South

India

P. p. Cherian*

Summary

The paper deals wirh the colleciion of commercial yields in South India from 1947

onwards.

inclusive of the latest materials are recorded.
between the older proved clones and clonal seedlings derived from
new clones ami their clonal seedling progenies are made from available data.

Yield variation from region to region and comparison with those in other countries

Yield comparison of ordinary seedlings and
them and that between the
When compara-

tive performance o f clonal seedling and budgraft is made, the quality of the pa'ent strains
should also be taken into consideration for evaluating the yield o f the progeny.

The lifting of the International Rubber
Control including restriction on new plant-
ing, consequent upon the Japanese occupa-
tion of Malaya and other eastern countries
in 1941, spurted rubber planting in South
India. But most of the materials planted
especially by small growers comprised
unselecred rubber. At that period, no
published information was available as to
the experience of using improved planting
materials. The necessity for a preliminary
field survey to find ou! the commercial
performance of various Hevea planting
materials mooted™ in 1942, however, failed
to materialise. The scheme envisaged the
popularisation of the most suitable budd-
ings as evaluated from vyield records and
other factors and for locating the sources
of good types of clonal seeds, then mostly
unknown and wasted in this country
though utilised for commercial planting in
Indonesia especially by small growers on
the basis of research trials carried out there.™
According to the official publication in 1947,
the average annual yield in South India™*

+ Development OfRcer, Rubber Board,
Kottayam -9, Kerala State

varied from 294 to 315 Ib per acre during
1940 to 1545 against 350 ib in Ceylon and
twice as much in Malaya and East Indies;
the contributory factors tor low yield attri-
buted being poor soil conditions, adverse
climatic factors and uneven distribulion of
rainfall as compared with other main rubber
producing countries.

In another publication® of the same year
(1947) the annual yiells ranging from 787
to 1000 Ib per acre for budded and clonal
rubber in two estites in Kanyakumari
district and one in Mundakayam were cited
to substantiate the impact of improved
materials on production, irrespective of the
region and country. Tne apparent lower
Indian average quoted earlier could be due
to unequal conparison of yield of unsele-
cted rubber with high-yielding materiil in
other cjunlries.

A year later, the reported disproportiona-
tely higher yield in other countries was
contradicted by the publication* of authentic
overall averages in India, Ceylon, Malaya
and Sumatra (in both the latter countries
pre-1941 figures) as 300, 350, 403 to 430



| 400 pounds per acre respectively.
According to tlie same source, the u>eof m
Aproved planting materials under suitable *
ljjn~ditions accounted for the yield increase

n and over in India and Ceyion, to
iosoto Malaya and froTi 681 to 891'
I, in Sumatra and not necessarily the
climatic and other factors.

First yield survey

The first survey and publication of
commercial yields* of about 4,000 acres of
budding and clonal rubber in South India
took place in 1949. The results after
discussions at the UPASI annual conference
in 1951 published' subsequently disclose the
following

(@) All the improved planting materials
vogue in Malaya. East Indies and
Ceylon had also been used in some of
the large estates in this country.

(b) The yield for the same material varied
in the same and different regions,

(c) Contrary to the general belief, the yield
difference between the same variety ol
planting material in some regions m
South India on one hand and the mam
rubber producing country on the othwr
appeared to be insigniflcaiit. despite,
climatic and other factors.

(d) Budding of the older clones in Kanya-

kumari district produced f
factory yields below an
about 700 feet compared with ay

mother rubber producing
records of clonal rubber

were available.
(e) In wet districts, buddmgs of most™\
the clones produced
much less yield than m Kanya
district.  But limited areas

AU,,,ari

isolated garden and other varieties of
clonal rubber ouiyielded bulIimgiol
the early yields seemed tj be ig the
same orJer asthat of budliag
Kanyakumari district.

in

Plantation Commission enquiry

Five years later (1956t the Plantalioo
Enquiry Commission recorded'* the yield”of |
selected estates indiflerent regions as]
extracted in Table 1

Citing estates in the South producing as
much as 1067 Ib per acre compared with
much lower yields in the North, the Planta-
tion Commission concluded that suitable
lands for rubber cultivation in India are
wHy limited and such areas are situated only
in the Southern distri:t. But the highest
yielding  estates inrespect of whicn the
average quoted, comprised exclusively of
budded and clonal rubber and those with
hiaher production had proportionately larger
areas of improved planting materials under ,
tapping.  Apparently, the influence of
planting materials was not linked up with
the yield variation.

Rubber planting northern districts

Doubts regarding the suitability of the
northern regions for rubber planting persi-
sted The rubber planting scheme of the
Kcfila Government during \95i!'59 near
Kuitiyadi and Taliparamba was abandoned

in

nfi ihis ground though expansion m the
AHvlitrsfetor continued unabated on the
basis of practical experience.
Survey of M alabar regions

During 1960, in accordance with the
eniHnrive of the then Chairman of the

Rubber Board, Shri K. B. Warner, [.A. S.,
,h7sur.ey extended to the Malabar
Ltricts Yield d«a, among others, colle-
oKd to evaluate how far the northern
S n s fared in rubber production compared

other
shed below :-



Average yield in Ib of unseiectcd rubber, budding and
clonal of company estates

Unselected

Acres from
which average
worked out

Location of

Estates Per

acre

(a) Northern
regions
comprising
Trichur,
Palgbat
Calicut and
Cannanore
districts

31,627 340

Central
regions
covering
Ernakulam,
Kottayam,
Quilon and
Trivandrum
districts

(b)

50.066 327

Kanyakumari
district

(c

2,960 553
Average for
all districts 338

The average relates to production of four
years from 1955 to 1958 inclusive, so that
any temporary variation due to climatic
factors, use of yield stimulant, change of
tapping system or cut, labour strike, new
areas brought under lapping etc. could be
minimised and the figures arrived at would
indicate a fair yield as far as possible-
Table 2 summarises the region-wise yield
of different planting materials of leading
estates for 1958.

The average annual commercial produc-
tion 0f 9,27,000 acres of unselected rubber
and 5,55,000 acres of high yielding materials

in Malaysian large estates during 1957
worked to 374 and 806 Ib respectively.”
For further comparison, production esti-

mated by the Mudie Mission of Enquiry”-
in respect of planting material then in vogue
in that country is embodied in Table 3.

Budded Clonal
Acres from Acres from
which average Per which average Per
worked out acre worked out acre
12,962 443 987 657
11,363 627 2,610 760
5,490 856 180

(for budding and clonal 607 Ib)

The following are the salient points
revealed in regard to yield in South India.

(a) Though the northern districts are
characterised by prolonged dry and wet
periods resulting in loss of comparaiively
more tapping days and greater damages due
to leaf diseases, the average yield for unse*
lecied rubber in the estates covered by the
survey seems to be in no way inferior but
even superior to that in estates of central
districts.

(b) Even compared with Malaysian yield,
the production for unselected rubber from
the northern districts, despite the adverse
climatic and other factors, appeared to be
satisfactory.

rcspect of unsele-
less

The Indian average in
cted rubber was compiled out of not



than 20 and nioslty of over 40—year old
lubber for which yield above 300 Ib per
acre cannot be normally expected eveo id
Malaysia according to the expert Mudie
Mission of Enquiry cited.

(c) Yields of improved materials, however,
varied widely. Compared with Malaysia,
both budded and clonal rubber in Kanya-
kumari district give satisfactory perfor-
mance. On the basis of averages for four
years, clonal rubber appears to have fared
better, but as the extent tapped consiituies
comparatively much smaller areas, no
inference can be drawn. In  Table 2,
similar advantage is less marked possibly
owing to new (clonal) areas brought to
tapping in the same year.

(d) In wet regions the main reason for
initial lower yield of budding opens a very
interesting line for investigation.

According to data collected by the Stati-
stical Section of the Rubber Board, the
yield of 50.665 acres of both high yielding

1965/66 worked out to 624 Ib per acre.
Ot these, 974 acres comprised units between

1000 acres and the rest above 1000 acres
averaging 448, 565 and 671 Ib per acre
respectively. Yields under different plant-
ing materials were not recorded separately.

Newer planting material

One of the most important planting deve-
lopments during the last decade has been
the mass scale use of clonal seedlings, some
Prang Besar Clones and RRIM 600 series
of buddings. Considerable areas under
clonal seedlings, PB 86 and other buddings,
in addition to older proved clones, have
been brought under tapping. Table 4
summarises commercial yield data in respect
of different clones and clonal seedlings
other than RRIM clones which have been
tapped only on small scale since recently.

Yield possibilities

For comparison, the yield improvements
possible for different planting materials as
worked out by the Rubber Research Insti-

and unselected rubber in estates during tute of Malaya' are reproduced below:—
Ordi- Tjirl Tjirl PBIGS PB RRIM RRIM RWM
nary  Clonal Budding (CDE 86501513 w
n plots) Clone Clone uone benes
Average yield
of 6 years, in "
Ib per acre 450 1048 931 1036 1189 1458 1478 1689
per annum

*(Average of 5 to 6 years ol RKIM 600, 605,623 and 628)"
«,rce> clonal seedlings along with control clone

The following from the “me surte
present the yields for longer “
respect of Tjir 1and Prang Besar CDEplo]

o after

Variety

PBIG CDE
Clonal

Tjir 1
Clonal

Pil. B. 84
Budding

797
419

Pil. B. 84.

cdj

113 IBS 1177 H78 .0,0
780 918 913 1068 1016 957 896



During the initial six years. Tjir I clonal
outyielded budding of the same clone and
that between Tjir 1 and Prang Besar CDE
seedlings, the yield difference appears to bo
negligible. The pronounced higher yields
of RRIM 500 and 600 series of clones
should be noted. Yields of clonal seedlings
of RRIM 500 and 600 series are not avail-
able for six years. Mean yield trials over
2” years since published disclose" increased
yields over Tjir | monoclone family by 137,
146, 130 and 138 percent respectively for
illegitimate clonal seedlings of RRIM 501,
600,623 and 628, indicating potentiality of
the latest clonal seedlings.

Commercial yields in Malaysia of later

Planting

Material T 2 3
RRIM 501 56i 886 1174
CH5) (145) (173)

. 600 771 1016 1302
(24) 117) (10)
» 605 "8 1040 1284
(72) (65) (43)
623 658 966 1146
(108) (100) (47)

PR 107 406 643 866
(85) (106) (us)
LCB 1320 475 737 966
m (57) (48)
GT 1 546 816 1155
(68) (45)
PB 5/51 617 919 1179
(99) <88) (55)
PBIG Clonal 592 892 1090
GGl (93) (90) (68)

Commercial yields

\According to tlie Mudie Report, yields
worked out from small and large scale trials
tend to be higher than those obtained on
commercial scale. Therefore, the aciual
comroercial yields published in Malaysia by
the RRIM in regard to the latest planting
materials being used in South India have been
reproduced below. The figures in brackets
indicate the number of fields from which
averages are compiled. The RRIM records
that ihe mean yields calculated from fewer
than five fields are less reliable.

materials, in pounds per acre per annum

Years of tapping

*4 0N 5 6 7 8
1324 143) 1472 1457 'IM3
(187) (195) (200) (197) (175)
1585 1589 2396
(5) @] [0
H34 1431
(20) 7
1234 1134
23) @
1050 1186 1289 1379 1509
(12) (119) (121) (96) m
1092 1137 1214 1153 1263
(39) (25) (21) (13) (6)
1262
(10) 1)
1388 1524 1611 1629 1623
(38) (28) (22) @ (10)
1293 1350 1353
(47) (18) (13)



The following significant points tmerge
1*j~selves from the yield records in Tables

3 and 4.

(@) Commercial yields in India can reach
the same standard as in the main
[Ubber producing country in respect
of the same clone, clonal seedling
and ordinary rubber, despite the
initial lower yield in general and
adverse climatic and other factors.

(b) Yields of older clones such as Tjir I,
PB 86, Pil. B. B4 etc, recorded in
some Indian estates between 1,200 to
1,900lb per acre stand fair com-
parison even with commercial yields
of modern clonal materials and new
clones including the RRIM 500 and
600 series. The yield pattern of the
latter clones in the same estates in
this country is awaited with interest.

(c) Apart from planting m iterial, cultural
operations, plantingldensity, tapping
system, diseaise, brown bast, inter-
planling etc. affect commercial yield.
How far each of them either singly
or in combinations along wHn
implementation schemes for the
wider use of best materials have
been responsible for higher as well as
lower production in South India may
conveniently be studied from avail-
able data separately.
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Tabic |

Yield per acre in different rubber growing districts In 1955

Average

Average
o Tappable per acre o Tappable per acre
District Mate ccres inlb District Estate acres in b
Coorg Meenachil
1 342 259 1 501 470
2 493 360
3 1237 204 Peeruraade
4 109 193 1610 444
2 754 263
Malabar 3 619 387
I 329 367
2 229 320 Kunnathur
3 813 272 I 1160 462
4 550 269 Pathanapuram
5 748 332 1 1107 339
6 1909 400 2 1276 636
7 1606 385 3 1296 604
8 1095 270 4 323 440
Trichur 5 232 564
1 1448 338  pathanamthitta
2 2725 469 1 651 403
3 1911 m 298 2 1276 636
4 663 320 3 1089 508
5 173 405 4 227 947
Thodupuzba Sheucotta
| 1177 343 1 806 307
Nedumangad
Kolt_a_yam & 9 . 283 295
Kanjirapally
1 1316 306 Vilavancode
2 2438 313 738 644
3 448 263 2 447 80!
4 725 408 3 366 1P67



. Table 2
Commercial progyction iluring 1958 In Large Estjlts

Ordinary rubber Budded

Reqi Estate Clooal
gron Nos. Acres Ib Acres
tapped er acre b Acres Ib
P tapped  peracre tapped per acre
5
Old Malabar 1 408 445 67 Pl
regions and north 2 1341 356 265 644
2 675 332 1126 426
s s om0
6 713 388 332
7 424 279
8 1718 426 244 576
9 708 340 173 442 838
10 22 458 626 378
1 100 316
12 424 274 280
13 1135 198
Trichur district 1 930 393 713 579 251 506
2 655 332 1127 425
3 330 340 119 643
Muvattupuzha 1 395 224 120 575
1 p
region 2 544 170 140 588 20 766
3 670 19 27 789 30 769
4 810 325 178 865 31 548
5 598 314 580 645 173 712
6 300 196
Mundakayain 1 905 345 740 523 552
region 2 1G90 281 95 610
3 wi2 277 221 525
1 1824 348 195 550 60 745
5 310 243 244 636
6 1193 324
Punalur and 1 817 24 15 g‘;;
Siicneotia region 2 603 429
3 185 447
36 411 519
4 313 421 602
5 401 3@ 15
6 650 336 37 386
15 350 1039 505
. 7 a1 262 595 14 381
Patbanamthitta 1 1393 %0 366 578 327
region 2 582 9 912
3 625
177 986
Kanyakumari so M2 g0 T4
district 2 180 21 957 45 919
3 555 U>30 175 624
4 419 926
5 354 614
6 r«



Table 3

Yield per acre as estimated by the Modie Mission of
Enquiry into the Malayan Robber Industry

Calendar year Ordinary m X o
f proved materials
from planting Ib per acre clonal) Ib peir(abcurgdmgjand

Planted before Planted between Planted 1954
2

1945-'53 or later

7 220 383 425 430

8 345 515 580 600

9 416 620 700 760
10 460 700 810 880
11 485 763 865 1000
13 533 880 1005 1100
15 545 920 1115 1190
17 540 920 1115 1190
19 510 880 1070 1155
25 420 755 950 1000
29 363 670 835 875
33 315 560 685 750
37 275 460 545 625
41 245 390 450 530
45 225 320 400 445
49 205 265 345 355
53 195 240 320 325

(Note * Apparently, yields of improved materials of later clones and clonal seedlings
such as those of RRIM 600 scries, PB new clones and clonal seedlings Were not
included at the time of the report)
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Table 3

Yield per acre as estimated by the Mudle Mission of
Enquiry into the Malayan Robber Industry

Calendar year Ordinary Improved materials f
from planting Ib per acre P clonal) Ib peir(atggdlng;and

Planted before Planted between Planted 1954

1942 1945-'53 or later

7 220 383 425 430
S 345 515 580 600
9 416 620 700 760
10 460 700 810 880
11 485 763 865 1000
13 533 880 1005 1100
15 545 920 1115 1190
17 540 920 1113 1190
19 510 880 1070 1155
25 420 755 950 1000
29 363 670 835 875
33 315 560 685 750
37 275 460 545 625
41 245 390 450 530
45 225 . 320 400 445
49 205 265 345 355
53 195 240 320 325

(Note ;—~Apparently, yields of improved materials of later clones and clonal seedling!
such as those of RRIM 600 series, PB new clones and clonal seedlings were not
included at the time of the report)
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Termite Control in Rubber Plantations

K. Jayarathnam*

Termites are popularly known as ‘white
But this expression is a misnomer

f ihe reason, that the termites are quite
iiffercnt from the true ants or Formicoidea.
Also their colour need not always be white.
Nevertheless these two groups have certain
common features such as the remarkable
social or community life and the presence of
polymorphic species. In general, the ter-
mite community includes the reproductive
castes comprising the queen and the king
which are dealated individuals of fnlly-
viinged castes and sterile castes consisting of
soldiers and workers, which are apterous
males and females adapted for special non-

reproduclive functions. Termites feed on
various kinds of food materials such as
sound or decaying wood or other plant

materials such as humus, gr.tss, fungi etc.

Thecommon species of termite found in
the rubber growing tracts of South India is
Odomotermes ohesui, W, The nest of this
species is subterranean and in order to roach
the food materials found above the ground,
they usually build covered passage ways of
earth, This is necessary for them as they
want lo live concealed from the lightand
thesundry enemies and at the same time
surrounded by required humidity. So,
whenever they attack a rubber tree or any
plant above the ground level, the mud
Ballcries built by them can be seen cloarly,
asexternal symptom of attack. But when
‘he termites attack the root system of young
Plants, the attack can be noticed onl> when

is mainly made by the workers and nymphal
stages.

Because of the latex barrier in rubber
plants, the termites usually attack the dead
bark and also at certain regions, the adjoin-
ing live bark. At some points of attacked
regions, slight exudation of latex is observed,
occasionally. Reports have been received
from some planters about the drying up of
some young rjbber plants due to the attack
of termites. Very rarely termites attack the
roots of young plants directly and kill the
phots. But in general they feed on any
part of the young plants which has got dried
up, due to other causes. Tertnites attack
the snag of young buddings and this results
in a gaping wound at the point of union of
stock and scion. This may facilitate the
easy enirv of fungal pathogen or damap
due to suD-scorch. Because of the
habit of termites to build covered passage
ways of earth in all regions they move
about, such earthen g.illeries can be rioted
to have been built on the tappmg panel and
collecting cups of trees. |h'*
found to be a nuisance lo tile tappers as
they have to clean the tappms paneUnd
collecting cup before tapping the tites.
Further, there is the Possib.hty of incorp®
ration of more d.rt into
other damages caused by the °
tprn'iies in rubber plantations are the dest

uctirof”ry n.iloh put in the nursery as
«e® a”oung plantings, the destruction of

ha ke.s provided to protect the young

Ncplain gets wilted and starts dr>ing up. pLntsfromA™ A« te=t wn ) (= removal of
The external attack on the trees and plants

L L] R~hbc, R7sc'a7cri7stitute‘orTadi.i, Rtibb.r Board,

Paltiology Division,
Kotlayam-9, Kerala State.

' Research Assistani



whitcwasli given on the trunk of trees to
protect the trees against sun-scorch.

In Malaysia, Coptotermes curvignathus,
one of the very rare species of termites in
the world which freely feeds on the live
plant matter, attack rubber plants both
through the roots and the base of the stem.
Especially newly planted stumps are quickly
attacked and killed This pest attacks the
root system of young plants and trees and
completely destroy them without any exter-
nal symptom like the mudwork above the
ground. So the damage caused by these
pests to a large tree can be noticed only
when the tree is blown over in a strong
wind, revealing the hollowed out bole and
trunk. This species of termite is not found
in the rubber growing tracts of fndia.

Work on the control of termites in Malaya
was started as early as 1909. Sharpies
(1936) in his book ‘Diseases and pests of
rubber tree* summarises the different
control measures tried by Pratt (1909),
Green (1916), Richards (1917) and Corbett
and Dover Cedric (1927). In the early days
control measures such as (a) collection of
queens of termite colony, (b) flooding of
badly attacked areas, (c) selective removal
of submerged timber, were tried and found
to be ineffective. Fumigating the ne~t of
termite with arsenic sulphur fumes, pumped
with the help of universal ant exterminator
was also found ineffective. During 1932,
nearly 78% control of termites was achieved
at the Rubber Research Experimental
Station. F. M. S., by three treatments with
paris green and 58% control by three treat-
ments with perchloride of mercury. The
chemicals were applied at the bise of the
trees. Beelay (1936) conducted certain
field trials on the control of termites and
found the effect of different methods of
control in the following order of merit,
(a) Opening up of root and applying insec-
ticidal dust such as calcium arsenate, sodium
silicofluoride, calcium cyanide, cyanomag
dust, paradichlorobeozene crystal fumigant;

(b) dibbling in around the base of the tr
a small quantity of fumigant rubber ieinr

such as seekay fumigant meal, carbo*
bisulphide rubber jelly, orthodichlorobcn
zene, trichloroethylene rubber jelly »

Castor seed rae;il placed in shallow trench
around all trees; (di use of explosive eases
such as carbon bisulphide to kill termites by
concussion and (e) digging to eliminate
buried timber and nests. But these methods
were found to be costly, time consuming
and cumbersome. Further, the effective
period of control by one treatment varied
from 4 to 10 weeks only to the masimum.
So to achieve the complete control, the
treatments were to be repeated two or three
times in a large area.

By 1954 it was found' that Dieldrex 15
used at the rate of 1 part in 200 parts of
water by volume, to be effective for the
control of termites. The cost of this mate-
rial for the control operation at this rate of
dilution was calculated to be only I/8thas
much as the control measure with 1% solu-
tion of mercuric chloride hitherto recom-
mended for the control of termites Further,
dieldrin was reported to have replaced
sodium arsenite in injecting poison into the
termite runs within the trunks. From the
reports made in 1955 about the detailed
work carried out on the control of termite*
it is seen that the liquid method of
control by pouring round the base of the
rubber tree 1to 2 pints of 1% solution of
mercuric chloride or hichloride or perchlo-
ride in water, to give gooJ results.  Further,
Aldrex 20 (1 in 400», Dieldrex 15 (i in 300)
and Stex 8 (I in 700) also were found to
give good results and the cost of conlfol
operations with these chemicals was found
to be much less than with that of mercuric

chloride. This method of control was
suggested for the superficial attack of
termites on the trunk and roots. Another

method of control known as the trail injec-
tion method was used for the control of
termites that attack the bole of mature
trees. White arsenic powder was found tQ



effective than mercuric ciilotidc as

/N 1tier was found to cause bark burning.
, Q56 the influence of soil type on the
«dual toxicity of insecticide- was
red Peaty soil was found to inactivate
Xseeiicides and all other types of soils
«' found to have no significant effect on
L residual toxicity of insecticides. Chlor-
L e was found to be less persistent than
Irin ordieldrin. Results of the continued
observation of the above work" was
nublished in tlie year 1957. It n stated
that among aldrin and dieldrm, the latt<-r
ms found to remain active in the soil for
longer. Aldrin, the cheaper material, was
found to be satisfactory except on peat and
coastal alluvial clay. It was recommended
Iotreat the attacked trees in the clay soil
withdieidrex 15 (1 in 300) and in peat soil,

4 limes this concentration. Newsam and
Sripathi Rao (1958) have reported the
results of the field experiments on the

control of termites conducted since 1950.
They state that the insecticide chlordane
and those related to it, aldrin, dieldrin and
endrin can be said to have solved the long
existing problem of termite control in rubber
estates. By drenching one or two pints
of insecticidal solution of chlordane 0.0375;,,,
aldrin 0.05% and dieldrin 0.015% at the
base of trees, they noted only a few cases of
reattack of treated trees over a period of
more than two years in most of the soil
types. But they noted reinfestation quickly
in areas of peaty soil. DDT, BHC and
Toxaphane were found to be inferior to
chlordane, aldrin and dieldrin, as reinfesta-
tion was noted in the treated plots after the
fourth month.

Further, they conducted certain field tests
to find the relative effectiveness of these
insecticides in different types of soils and
the time they will remain in the field. The
six soils tested were fine sandy loam, coarse
*»ndy loam, latcrite soil, volcanic soil, clay
soil and peaty soil. The insecticides tested
«'tre 0.05% solutions of chlordane, aldrin,
‘li'ldrin and endrin. All these insecticides
«ost toxicity quickly in peaty soil and sooner

in clay soil. In all other soil types dieldrin
was found to be active for more than 40
months, endrin upto 30 to 35 months,
aldrin upto 25 to 31 months and chlordane
upto 3 to 5 months To be comparably
persistent, the relative concentrations of
dieldrin, aldrin, and chlordane were needed
to be approximately 1: 2: 3. Endrin
which persisted as well as aldrin was
excluded from practical use by its relatively
higher cost. In peaty soil aldrin was found
to persist for longer if used in increased
dosage  Further, they stated that the low
cost of these insecticides, longer persistence
and the low toxicity to mammals at the
recommended dosage would enable to use
the insecticide to treat every tree in the
infested area.

The dosage of aldrin to achieve longer
persistence in peaty soil was recommended”
in the year 1960 as 0.2%. Hiptachlor,
a chlorinated hydrocarbon insecticide was
tested and found effective for the control of

termite* in the year 1961. 0.05%
concentration solution of this insecticide
was recommended for the control of ter-

mites. The latest recommendation on the
control of termites™ was given in the
year 1966. It is staled that to be equally
effective, chlordane, aldrin, heptachlor and
dieldrin are to be used in the relative dosage
ratio of 4: 2: 2: 1. Chlordane ai/,.
aldrin 0.05%. heptachior 0.05% and dieldrm
0 025»'0 were found to effectively protect
tlie trees for 2 or 3 years in niost Mils.
Butin peaty soils chlordane and dieldrm
were found to be relatively less persistent
than aldrin and heptachlor and these were
recommended to be used 4 times the normal
concentration.

M aterials and Methods
Preliminary field tests on the contrd of

termites infesting rubber T



The lypc of soil of this estaie
loam and it is highly
acidic. The main aim of this experiment
was to find out a cheap, effective and last-
ing control measure against termites.

Kottayam.
1S lateritic gravelly

The area selected for this e.xperiment
consists of trees of 6 to 10 years growth and
ra this area the infestation of termites >vas
found to be hieh compared to other regions
of the estate. From this area 27 plots of
50 trees each were selected. The intensity
of initial infestation of termites in each tree
of all the plots was recorded. For the con-
venience ofrecording the intensity of infes-
tation in each tree, the nature of infestation
was divided into 5 different categories, viz,
initial, slight, medium, severe and very
severe, according to the area covered by the
mud gallery of termites in the trunk region
of trees. To each of these different cate-
gories, a score was allotted to convert the
qualitative evaluation of the intensity of
infestation of termites to a quantitative one.

the total score of the
intensity of initial infestation in each plot,
the 27 plots were divided into 3 blocks of 9
plots each with more or less similar initial
intensity of infestation. By applying the
scoring method, the total intensity of rein-
festation in each plot can also be calculated
and with this data the effect of each treat-
ment can be evaluated. The categories of
intensity of infestation, the score allotted
for each category, and the kinds of earthen
galleries included under each category are
as follows:—

By calculating

(a) Initial—1—Earthen gallery built on
the trunk to a height of 1 ft or below from
the base of the tree, but not completely
covering the trunk.

(b) Slight—2—.\bovc | ft and below
3 ft, but not completely covering the trunk.

(¢) Medium—5-Above 3 ft and below
5 ft not completely covering the trunk or
upto 1 ft corapleteiy covering the trunk as a
cylinder.

(d)Seyere-12-Above5ft, notcovcrin,
the trunk or above 1 ft and below 37®

completely covering the trunk as a cylindw.'

(a) Very severe-20-Upto or above the
forking region, completely covering the
trunk as a cylinder. ®

Five insecticides viz. beptachlor, dieldrin
aldrin, chlordane and BHC were tried in
this trial. In the case of the first 4. emul-
sion concentrate formulations were used and
in the case of the last Jone wettable powder
formulation was used. All these insecti-
cides were tried in the concentration in
which they are usually recommended for
the control of soil insects. In the case of
dieldrin alone, two other concentrations
were also tested as this insecticide was
reported to be most suitable for the control
of termites in Malaya. Two controls were
kept to increase the efficiency of comparison.
So altogether there were 9 treatments
(including two controls). Each treatment
was allotted to 3 plots, one from each

block.
Insecticide solutions were prepared in
water in the following coocentrations—

heptachlor 0.125%, dieldrin 0.06%, 0.03%
and 0.0125%, aldrin 0.0375%, chlordane
0.0125%, BHC 0.2% and the insecticide

solutions were applied at the rate of 1to 2
litres per tree. The soil at the base of each
tree was completely drenched with insecti-
cide solution using a water can. Particular
care was taken to wet the soil all around
the base of the tree completely with insecti-
cide solution, without leaving even a small
patch untreated. Before the application of
insecticidal solution, the earthen galleries
present on the trunk region of all trees of
the experiment plots, including controls,
were cleaned out. Only one application of
insecticide was done, in the month of April,
1966. Afterwards reinfestation was recorded
at intervals of 30 days. In those months
when there was heavy rain, reinfestation
was che.ked at intervals of 15 days, becune
the newly built mud gallery may be left
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by checking once in a mouth, as
S would be washed away by tai.nwater.

Ksld observation

Linfestation was noted m the control
.lonn the month of May 1965. one monA
V , the insccticidal apphoation. In the
months of June, July, August and September
766 no reinfestation was noted in any of
le insecticide treated plots or cDntrol plots,
“ i,rte was intermittent rain. But in the
month of October, 6 months after treatment,
rcinfestation was noted in control plots and
also in plots treated with BHC 0.2%. This
condition continued in the months of
November and December, 1966. In January,
1967 9 months after treatment, reinfesta-
tion was noted in plots treated with chlor-
dane 0.0125%, aldrin 0.0375"',,, dieldrin
0.0125% and 0.03%. In the month of
February.1967.two cases of initial symptoms
of attack of termites was noted in plots
treated with dieldrin U.06%. Upto May,
1967, 12 months after treatment, no reinl'es-
tation was noted in plots treated with hepta-
chlore 0.125%.

In table 1, details about the average
number of cases of initial infestation noted
and the average number of cases of reinles-
tation noted for a period of one year after
the insecticidal treatment, are given for each
rtplication, under the different categories
ofintensity of infestation. For the conve-
nience of comparing the treatments, the
total score of the initial infestation and of
teiofeslation of each replication was calcu-
lated and then the percentage of the score
of rcinfestation in relation to the score of
initial infestation of each replication was
calculated and the average of these percen-
tages for each treatment is given in table 2.

Discussion and conclusions

By observing the data, it is found that
out of the 7 insecticidal treatments, hepta-
chlore 0.125% is the most effective one as it
has totally controlled termites for a period
of one year and its effect may prolong

further; whereas in the case of dieldrin
0.06%, except for the two oases of initial
symptoms of termite infestation noted it is
also s”en to effectively control termite for a
period of one year, in spite of iis concentra-
tion being only half that of heptachlor.

In the case of the other treatments viz.
aldrin 0.0)75%, dieldrin 0,0125% an.| 0.)3%
and chlordane 0.0125%, reinfestation was
noted in the 9th month, but among these
the lowest percentage of reinfestation was
noted in the treatment, aldrin 0.0375%. In
the treatment dieldrin 0.03%, which is more
or less of the same concentration as aldrin,
reinfestatijn percentage is double that of
the latter. Chlordane 0.0 *5%, when com-
pared to the treatment dieldrin 0.0125% is
found to be hiving 12 32% more rei Ife"ta-
tion than the latter. Considering all these
facts it can be stated that the treatment
aldrin 00375% is the 3rd effective treatment
and the order of merit of other treatments
is—dieldrin 0.03%, dieldrin 0.0125% and
chlordane 0.0125%,

The treatment BHC 0,2%, was found
effective in controlling termites only for
5 months and further 55.82% more reinfesta-
tion was noted in the treated pbts than the
initial infestation. So BHC is of no use for
the control of termites. The percentage ol
reinfestation in the case of this treatment is
found to be higher than the two controls.
This may be due to some natural causes,
[n the control 1. 25% more remfeitat®i(>n
was noted than the initial infestit.oa and in
the control 2, 93'i reinfestation was noted
and the average of these two controls is
inoll« i e 9.31% more than the initial
niation: So these i-dicate to the
i"rmites were actively moving above the
ground level in search of food during the
period this field experiment was conducted.

Based on the
1 trial

results obtained in this
it can be concluded that



soil at the collar region of rubber plants or
trees witli_ heptachlor 0.125% solution in
water. DicMrin  0.06% also can be as
effective as heptachlor. The cost of insec-
ticide required for treating 150 trees is
approximately Rs. S/- in the case of hepta-
chlor, and Rs. 3.50 in the case of dieldrin.

Further studies are to be carried out to
evaluate the effects of heptachlor, dieldrin,
aidrin and chlordane in equal concentra-
tions,
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Table

Average Percentage of the Score of Re-Infeslation in Relation to that of
Initial Infestation of Each Treatment

Treatments

Heplachlor
0.125%

Dieldrin
0.06%

Aldrin
0.0375%

Dieldrin
0.03%

Dieldrin
0.0125%

Chlordane
0.0125%

Control -2

Control -1

B. H. C. (WP)
0.2%

Repli-
cation

1
1

Total score for the nature 1Percentage of

of infestation

Initial j Re-infes-

infestation 1

242
73
81

120
125
57

149
97
81

124
132
78

97
140
89

219
79
122

157
96
3s

124
43
157

249
83
38

tation

15

45

19
20

70
29
19

84
102
46

91
79
222

70
172
92

1
1

re-infestation

in relation to
initial

infestation

0,00
0.00
0.00

0.00
0.00
3.51

4.70
15.46
0.00

36.29
0.00
0.00

11.34
13.57
22.47

31.96
36.71
15.66

53.50
106.25
120.84

73.39
160.47
141.40

28.11
207.23
242 11

Average

percentage of

re-infestation

in relation to

initial

infestation

0.00

117

6.72

12.09

15.79

28.11

93.53

125,08

155 82



Extra-floral Nectaries

in Hevea brasiliensis

L. Thankarama’ and K. V. George®

Hevea brasiliensis is monoecious with
diclinous flowers arranged in panicles.
According to Dijkman (195t), the plants

are typically entoraophillous cross pollina-

tors. The stadies of Mass (19°9), Morris
(1929), Seibert (1947). Muzik (1943),
Warmke (1951), Sripathi Rao (1961) and

Jayarathnam (1965), also show that insects
play an important role in the pollination of
Hena brasiliensis.  Various characters of
the flower, viz., colour, fragrance, sticky
nature of the pollen and stigmatic surface,
further point to insects as the most favou-
rable pollinating agents. Considering that
Hevea brasiliensis is predominantly adapted
for insect pollination, that various insects
iocluding honey bees have been observed to
be active and numerous during Hevea
flowering season and that bee hives kept in
rubber gardens during flowering season,
yield plenty of honey, it is to be expected
That nectar is secreted by some part of the
plant.

While Qo Roral nectaries have been
observed in Hi.'vea brasilien'iis, two types of
extra-floral nectaries have been reported.
Martius (1873) in his “ Flora of Braz'l
and Delpino (1887) in his studies on extra-
fioral nectaries, mention about the presence
of nectaries on the foliage leaves, viz. the
Petiolar nectaries. The structural del uls ot

n- =

these petiolar nectaries are described by
Daauillan and Coupin (1903).  Parkin
(1904) in his paper, '“The extra-floral
nectaries of Hevea brasiliensis'” reports the
occurrence of nectariferous bud scales, in
addition to the petiolar nectaries and gives
an account of their structure, possible evolu-
tion and functions. Bobilioff (19B). in his
“ Anatomy of Hevea brasiliensis,” while
describing the structure of the petiole, men-
tions about the presence of a small disc with
several glands on the petiole at the pomt of
insertion of the leaflets and these are
reported to function only in the young stage,
when they give off excretory products. He
also reports presence of special openmgs,
viz, hvdathodes. seen as pin holes, on the
lower Surface of the leaves and states that
these arc of assistance in gettmg rid of
excess water, in a liquid form, at times
when the stomata fail to function.

In the present paper, the ““'lI'ors have
attempted to give a detailed account of the
extra-floral nectaries alrexiy reported b;
earlier workers, viz., petiolar n”tar.es and
nectariferous bud scales. Further, occur-

en”of anoth Ath
el'rh?se are the glands on tghe

tower' surface of the leaves and wrongly
detadby BobiliotT(1923) .,s hydathodes.

or |rda, KW'n'g. K«ala

‘ ResMich Aayslant, Pathology D.vision, RuOf"

State.

* Dy. Director (Pathology) Rubber
address : Director of Cardamom Developmcm,

fiflila Kottayara-9. Kerala Srate. (Prestm

fiiarJ. Ernakulam)



Observations

Three different glandular structures, all
foliar in origin, were observed to secrete a
colourless, sticky and sugary liquid, viz.,
nectar. These are the nectariferous bud
scales, nectariferous glands on the petiole
tips and the nectariferous glands on the
lower surface of the leaf lamina. The
morphology, anatomy and functions of
these glandular tissues, observed to secrete
nectar, are described.

Nectariferous bud scales

Tn young shoots of Heyea, a varying
number of small, green, fleshy scales are
seen developing on the stem, towards the
terminal bud, belo” the whorl of tender
flush (Fig. 1). Normally, these scales sub-
tend an axillary vegetative bud, but during
flowering season, the top most scales may
subtend iniloresc”nces. In young actively
growing shoot, the transition from these
fleshy scales to normal leaves can be clearly
seen (Fig. H). The lower most scales are
short, roundish, gradually tapering to a
pointed tip and highly curved outwards.
The outer convex surface is slightly raised,
pale, yellow, made of glan-Jular tissue and
with a longitudinal median groove. At thi
pointed tip a number of trichomes are pre-
sent. Towards the terminal bud, the scales
gradually become more elongated and
straightened. The glandular portion shows
gradual reduction in size and gels confined
10 the middle region of the outer convex

surface. Simultaneously, the longitudinal
groove gets less prominent and in the top
most scales they are not visible. Along with

the elongation of the scales and simultaneous

reduction in the glandular tissue, three
abortive leaflets appear at the tip of the
scale as thin bristles. The upper most

scales are devoid of the glandular tissue and
they carry at their tips three leaflets which
resemble the normal leaflets in shape and
structure, but much reduced in size (Fig- If,
7-8), Few such scales resembling typical
leaves except for their reduced size, may be
seen just below the whorl of true leaves.

These as well as the glandular scales below
are shed as the true leaves mature.

The glandular tissue on the lower fleshy
scalcs secrete ncctar profusely, during
flowering season. The nectar secreted
collects into small droplets which often
coalesce and trickle down. The drops ofj
nectar are large in the morning hours, slowlyj
drying up in the sun. |

A microscopic study of longitudinal
sections of the glandular sciles showed that
they are fleshy structures, composed mostly
of parenchymatous tissue and poorly deve-
I;>ped vascular elements bounded by a
cuticularised epidermal layer. The scale is
bounded on all sides by normal epidermal
cells, excepting the outer convex surface
where the epidermal cells get modified into
a glandular tissue, covered on the outside
by thick cuticle. The glandular tissue is
made up of thin-walled columnar or pappi-
lose (shaped) cells and chara:terised by,
dense cytoplasm. Many of these cells are”
divided by tangential walls into two or.
sometimes three daughter cells. Due IOj
pressure of nectar secreted by these glan-
dular cells, the cuticle bursts. Just bdow
the glandular tissue, a layer of compactij
isodiametric parenchymatous cells Is noticed,
beneath which normal parenchyma is seen.
In the parcnchymatous tissue, vascular:
traces are seen small branches of which end |
below the glandular region (Fig. HI). |

Apart fiom the nectariferous bud scales, |
a few basal scalcs, which are small, thin and i
non-nectariferous are also observed (Fig.J
1-1). These basal scalcs protect the dormant '
bud and as soon as the bud sprouts, they m
shrivel, dry up and fall oiT. |

Nectariferous glands on petiole tips

At the distal end of the petiole, in the]
region of insertion of the leaflets, a varying ;
number of glands one to seven—usually three t
m-are noticed. Thes-; glands are circular to *
oval or even irregular in shape, with slightly ;
raised margins. Quite often, two or more :



ort

Fig.i
ns,
Young shoot of Hevea brasiUensis showing glandular bud scales ‘ing.
X ore
1 Scar left by non-neetariferous bud scales. r:min
2-6. Nectariferous bud scales, 7, Petiolar nectary. .ountry,
nd it s
glandular
as actively
In yoimg

jhes of grovvtb



Nectariferous bud scales showing transition to foliage leaf

1-3. Highly curved lower bud scales.

4, 5, 6. Upper bud scales which are straightening out showing

glandular area and highly reduced leaflets.
7 & 8. Upper most scales without glandular area and the leaflets
more pronounced.

A—glandular area. B—median groove. C—reduced leaflets.
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D. Normal epidermis.



»ihese elands arc observed to unite attain-
irregular  shapes (Fig. V). The
andular area is paler than the surrounding

[ca.

in surface peelings, they appear as groups

small, nonchlorophyllaled cells. In
)ngitudinal section, the glan | is seen to be
lade up of a group of thin-wallcd columnar
»11s QonchJorophyllated, rich in cytoplas-
jiccontents, as seen in the case of the
‘andular  portion of the nectarjr.TOus
ales. A cross-section of the petiole lip
here the glands are situated, shows that
icupper and lower epidermis are normal,
(cept at the region of the glands, where
icepidermal cells are modified to form the
lin walled columnar cells. Many of these
«lls are divided by tangential walls forming
\O or three daughter cells. Beneath this
pithelial layer, a single layer of isodiame-
fie, nonchlorophyUated, parenchymatous
*lls is noticed, beneath which normal
irenchymatous tissue is observed. Small
ranches of vascular traces arising from the
jntral vascular tissue are seen ending below
le glandular layer (Fig. V). The indivi-
ual glands are observed to secrete small
reps of nectar which often run together
>rming bigger drops. These glands do not
mction during the early stages of leaf
ormation or long after tho leaves have
ttained full maturity. The secretory fuDC-
ion is predominant following retoliation
‘hen the leaves have turned green, fully
xpanded and no more flaccid. Once the
eaves are full)® matured, the glands become
unctionless, the tissues shrivel and gel
jiiscolourcd.

Jwtariferous glands on the lower
Nrface of the leaf
These glands are seen as minute yellowish
pots, numerous and irregularly distributed
'n the lower surface of the leaf. On mic-
oscopic examination, in surface view, these
re seen to be more or less circuhir in out-
and slightly raised above the surrouad-
‘8 surface, the glandular area being
omposed of small cclls and delimited by a

ring of highly lignified cells ( Fig. VI). At
the region of the gland, the leaf is slightly
thick. The wupper epidermis is normal.
The depth of the palisade tissue is conside-
rably reduced. Below this is &esn a vascular
trace, the end of which is towards the lower
glandular portion. The region bel->w is
composed of compact parenchymatous cells,
many of which are devoid of chloroplasts,
in place of the normal chlorophyllated and
loose spongy parenchyma. Below this, a
compact layer of isodiametric cclls, without
chloroplasts is seen.  Immediately beneath
this, is seen the glandular layer, composed
of thin walled columnar cells, (devoid of
chloroplasts) and rich in cytoplasmic cont-
ents. Some of these cells are divided by
tangential walls into two colls. The lower
surface of these cells is rounded and covered
with a thick Uyer of cuticle (Fig. VII).
The nectar secreted is seen as small dropleis,
suspended from the lower surface of the leaf,
at the regions of the glands.

A close similarity in the anatomy and
functions of the three nectariferous glands
described above is noticed. In all cases,

the secretory epithelium consists of modi”fsd"»

epidermal tissue in the form of thin walled,
nonchlorophyUated and columnar cells,
which by later tangential wail formation,
forms two or three daughter cells in some
cases. The glandular region is well supplied
with vascular elements. Further, secretion
of nectar has been observed in all the three

In mature plants, these oectaciferous
glands normally function only for a short
period, confiiKd to the refoliaiioo time,
which significantly coiocidt with flowering.
In Hevea brasiliensis refoliaii m and the more
or less concurrent occurrence of the mam
tlowering, normally occurs in this country,
during January-March period and it is
during this period, that these glandular
tiL el have been observed to be actively
nmctioning, secreting nectar In young
rubber plants where seveial flushes of growth



are produced in an year unlike Ih<? mjture
t[ecs, functional nectariferous bud scales and
neciariferous petiojar glands are noiiced with
each new flush of growih, which aHer a
certain period become functionless. It was
however observed that the nectar secreted
was considerably low compared to the quan-
tities secreted by the nectariferous glands in
mature trees during flowering season.

Discussion

Earlier workers have reported the occur-
rence of two kinds of extra-floral nectaries,
viz., the nectariferous bud scales and the
peiiolar nectaries, in /fevea brasiHensis. In
addition to giving a detailed account of the
structure and functions of these two kinds
of extra-flonil nectaries, the authors report
the occurrence of a third kind of extra-floral
nectary, viz., the nectariferous glands found
on the lower surface of the leaves. Des-
cribing the occurrencc of hydathodes in
Hevea brasiliensis, Bobilioff (1923) states:
“On the lower side of leaves, besides the
stomata, special openings are found whose
function is analogous to that of the stomata.
They may be seen as pinpoints on the lower
side of the leaves. They arise as raised
regions of the epidermis in which finally an
intercellular opening is formed. The
opening in the centre arises through the
separation of cells and increases in size with
the age of the leaf. Through this opening,
the water exudes when transpiration through
stomata does not take place.” From the
above description, it is clear that what
Bobilioff has referred as hydathodes are the
nectariferous foliar glands reported in this
paper. Presence of one or more permanent
openings is a characteristic of a hydathode.
Though Bobilioff has reported th™ presence
of such an opening arising by the separation
of the cells, the authors could not observe
any such opening in these foliar glands,
even though leaves at varying stages of
maturity were examined. Further, the secre-
tion from these glands is a sweet and sticky
liquid-neetar and not water as reported by
Bobilioff. The absence of any opening,
the presence of a secrctory epithelium con-

sisting of modified epidermal cells, simil
to those noticed in the nectariferous bi
scales and petiolar nectaries, the compa
parenchyma below the secretory epitheliu
and the sugary nature of the secretion, a
all clear indications that what Bobilic
described as hydathodes are really n
hydathodes but nectariferous foliar gland

the petiolar nectarie
states: “ These glam
in the young stage >

Referring to
Bobilioff (1923)
apparently function

the leaves. The openings arise through »
splitting of the epidermal cells oi |
petiole.” Contrary to the above observ;

lion, the authors could not find any openini
in these petiolar glands, though several sue
glands at various stages of growth wei
examined. Further, these glands were <
observed to function till the leaves wei
fully expanded and mature.

Parkin (1904) reports that the nectaries
the foliage leaf are not prominent struct
and that they do not differ as a rule (
colour from the surrounding surface, xt
present observations differ from the abov
in that the petiolar glands are yellowisJ
green in colour in contrast to the gree
colour of the surrounding surface. Tfi
light colour of the glandular surface is du
to the secretory epithelial layer.

Many entomophillous plants prodm
nectar, which attracts insects. Nectar
secreted by specialised cells either on tl:
floral parts or on other structures outsid
the flower. Definite and elaborate structure
adapted to secretion of nectar, occur
certain families e.g. Euphorbiaceae. 1
Hevea brasiliensis, a plant typically adapte
for insect pollination, the occurrence of th
three kinds of extra-floral nectaries describe
in the paper, could be considered as
feature providing attraction to inscct;
Parkin (1904j while describing the nectar
fcrous bud scales and iis functions, states
“The bud scale glands may bo looked upo
as attracting ants to keep off inseci
injurious to the developing foliage. A



soon as the foliage leaves mature, their own
nectaries become functional and the scale
ones being no longer required, wither and
drop off.” Different types of ants have
been observed by the authors feeding on the
ncctar from the bud scales of youDg plants.
These may be keeping off insects injurious
to the developing foliage. However, in the
case of mature plants where refoliation and
flowering are more or less simultaneous,
itwould appear that the extra-floral nectaries
serve mainly a function of attracting insects,
some of which at least aid in pollination.
It has been observed that all the three kinds
of nectaries function simultaneously during
Hevea flowering season.  The bud scale
glands have been observed to continue
secretion of nectar even when the petiolar
~mglands have developed and are functioning.
It has also been observed that the quantity
of nectar secreted by all the three kinds of
nectaries are considerably more ducing the
flowering season compared to othei'seasons.
'Further, Jayarathnam (1965) observed
u'lndian honey bees feeding on the
J secretion from the petiolar nectaries and
, Calliphorids were found to perch on the
1 ventral side of the leaves, when not visiting
1flowers and they were also found to feed on
Ithe nectar.

iSummary

A short review of two kinds of extra-floral
sectaries of Hevea brasiliensis, reported by
earlier workers is given. In addition to
giving a detailed account of the structure
and functions of the two kinds of extra-
3oral nccf5?iS5s'3fready reported, occurrence
5fa third kind of extra-floral nectary, viz.,
Jie nectariferous glands on the lower surface

the leaf, is also reported.

Nectariferous bud scales are a characier-
stic feature of the young expanding shoots
and they are present on both young as well
fts mature plants. There is close similarity
» tlie structure of the three kinds of
sectaries. Each has a well deDned secretory
spithelium with a thick cuticle above. The
iecretory epithelium consists of modined

45

epidermal cells, some of which may be two
or three layered.

In young plants, these extra-floral nectaries
could be looked upon as attracting ants to
ward off insects injurious to the developing
foliage, but those on mature trees, during
flowering season, could be considered as
providing attraction for insects for aiding
in pollination.
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b>olo?ical nature of latex and
Its relation to the latex vessel. The latex

was considered by some investigators to be
Jrithi A “"acuolar system
withm the vessels (Schmidsf’). and it has
been assumed that the rubber pamcles are
tomed in the cytoplasm of the vessel before
being ejected into the vacuole® *® The
alternate theory suggested first by Berthold"
and supported by Milanez‘» regards latex as
of cytoplasmic origin and not a vacuolar
Ap. Ample support for this theory comes
from the reports of biochemical complexity
of the latex*"V ’.“. Electron microLpic
observations have confirmeJ the cytoplasmic
origin of latex*. However, it has to be
stated that latex is a cytoplasm of an
UQusual specialised type*,*".

tapping

latter attempted to give a mathematici

expressjon to the principles governingTa “
flow. But It was soon evident that the £
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IS complicated by other factors Accord"f
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IS the result of elastic contraction of the
latex vessels and other tissues and ft!

second part of the flow is of a capilll
nature, A critical evaluation of theth S

held by eariier workers was made by Riches
and Gooding™, They have shown that
Frey-Wyssling s mathematical approach is
jnadequate and that further experimenla
work js warranted.

The mechanism of flow as explained by
these earlier investigators**’o can he
summarised as follows: Latex vessels are
filled with viscous latex under hydrostatic
pressure. When the wvessel is cut. the
pressure at the location of the cut is released
and the viscous latex exudes. This expul-
sion of latex would result in the displace-
ment oflatex along the length of the latex
vessel owing to the strong forces of cohesion
e.isting in the liquid phase. This would
ul imately result in a fall of pressure in the
latex vessels and consequently the water
would pass from the surrounding tissue into
the latex vessel under the influence of gradi-
ents of water activity. The dilution oflatex,
termed as ‘diluUon reaction * would make
the Jaiex less viscous resul;ing in enhanced
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pressure, followed by dilution reaction in
the immediate vicinity of the tapping cut.
Data on the relationship between turgor
pressure, changes in dilution and diffusion
pressure deficit, at the earlier stages of flow
confirm the postulated mechanism of flow
But it was soon evident that the applicabi-
lity of this theory is limited to the earlier
part of the flow only, as a few minutes after
tapping, other factors, such as the flow
restricting process, starts operating.

By tapping, the turgor pressure suddenly
falls to a low value but then increases
gradually during fiow, accompanied by a
decline in dilution of latex. This indic.ites
the possibility of involvement of some flow
restricting process. Complete recovery of
turgor and water status to the pre-tapping
levels however, is attained only many hours
after the cessation of flow. It appears that
acomplete recovery of turgor pressure by
the time the flow stops, is delayed due to
the water tension developed as a result of
transpiration.

From the above studies it is evident that
the effect of turgor pressure on flow is
limited only to the earlier part and the later
part is governed by the flow restricting
processes. Even when the actual mechanism
of this process was not known, the role of
coagulation at the tappim” cut during flow,
in restricting the flow rate was gen.T.illy
recognised. Recent work"-' however, in-
dicated the formation of some barrier to the
flow near the cut ends of the latex vessels
Opening the cut at fifteen minute intervals,
six times during each lapping d.iy resulted
in increased total yielj. The effect of tiis
was ascribed to the delaying of lh- plugging
at the cut ends of latex vessels. The flow
rale measurements made after the first
tapping and repeated tappings gave room
to assume that the flow re<lricting
mechanism begins to operate within a few
minutes of tapping.

Optical and electron microscopic exami-
nations confirmed presence of plugs of

coagulum in the vessels near their cut ends
as well as an external cap of coagulum on
the surface of the tapping cut". It was
also observed that clumps of damaged
lutolds are associated with the ooagulum in
the vessels. Southern™ has reported that
many of the swollen vacuolar bodies seen in
his preparations were big enough to block
a latex vessel completely. It is assumed
that the damaged and flocculated non-rubber
“bottom-fraclion m particles which occur
during flow contain lutoids that have
suffered breakdown as a result of osmotic
shock or shear thereby releasing destabilis-
mg substances to trigger of the formation
of small floes of nibber particles responsible
for the blocking process of the flow"”.
Normally only the latex samples from the
initial flow contain a high proportion of the
damaged bottom fraction particles. The
possibilities suggested are that either the
damage occurs mainly after the latex has
left the tree or the initial flow rate is high
enough to sweep the latex out of the vessels
before flocculation occurs. During the
later part of the flow, due to the slow flow
rate, the floes from the vessels accumulate
near the cut ends and initiate the plugging
process. Electron microscopy of the
sections of latex vessels taken and fixed
rapidly during the early stages of flow
indicate the possibility of the formation of
some kind of matrix material in the serum
phase, to result in increased viseocity*\

On the basis of the indications so far
obtained three hypotheses are proposed for
the flow retardation mechanism®*.

1. Collapse of latex vessels.

2. Coagulant released by cells exterior
to latex vessels and its diffusion into

latex vessel.

3. Aggregation or break down of lutoids
by osmotic shock or shear, thereby
releasing the coagulation factors to
destabilise rubber.



Resufe obtained from the invesiigations

Obviously there are many practical
imitations for conducting experiments to
test the second hypothesis. Although

Schwe.Ar" suspected the origin of luloids
in the sieve tubes, actual demonstration of
Its present in the latex vessels” eliminates
the possibility of any destabilising sub-
stances of the lutoids having their origin in
sieve tubes. However, it is reported™ in
the case of squash plant, that phloem sap
exudations from the cut end 500n coagulate,
thereby plugging the ends of ve?s2ls causing
cessation of flow. By repeated cuttings the
flow could be prolonged for 24 hours. This
undoubtedly indicates the presence of some
destablilising substances in the phloem sap.
So the contention that coagulants released
by cells exterior to lates vessels manalso
play a role in the flow restricting process,
cannot be ru5ed out.

However, convincing proof in support of
the third hypothesis is provided by the
investigations carried out by the Chemistry
Division of R. R, I. M.*’ on the mechanism
ofdestabilising system ofthelutoid particles.
The results indicate that the destabilising
system is complex and that an enzyme
system as wel? as electrostatic interac.ions
between B-serum and C-serum play a part
Two enzymes involved are Phospholipase-D,
which can digest the phospholipid moiety,
and a protease, These enzymes together
can destroy the protective coating of rubber
and thus coagulation is effected. But it
was also found that the lutoid contents can
neutralise the electrostatic charge of anionic
materials, on which the stability of rubber
depends. This provides an effective
mechanism whereby the B-scrum destabilises
rubber dispersions. It is also assumed that
an excess of C-serum can counteract the
effect of B-serum as the proteins of C-serim
are predominantly anionic. Most probably
the electrostatic destabilisation precedes
enzymic action. Fundamental studies on

the lutoid membranes and the factors which
ch.inge its permeability properties causini.
It to burst in the latex vessel would ulti
mately unveil many unknown mechanisms
governing (he latex flow and stability, a,
least, the remote possibility of utilising such
knowledge in increasing the flow rale am
ultimately the yield has more than mere
speculative value.

Drainage area

The bark area from which the latex flows
towards the tapping cut during tapping is
termed as drainage area.

Arisz*, BobiliofF”. Frey-Wyssling=- and
Gooding” have studied the effect of tapping
on the dilution of latex in situ, contraction
of trunk etc., and have given rough estima-
tions of the area of the bark affected.
According to Frey-Wyssling, only a limited
area, under the tapping cut spreading
slightly to both sides from the extreme end;
of the cut, functions as drainage area.
Gooding®®, on the other hand, suggested that
the bark area, covering 2' above the tapping
cut also should be included. He has also
recorded actual contraction of the trunk In
the region below the cut using a sensitive
dendrometer. Recent investigations" using
radio active techniques have esiablishsd the
flow of latex occurring from areas of bark,
40-50 cm above and below the tapping cut.
In seedlings the flow area'was found to be
mainly below the cut.

Discrepancies in the results obtained by
different investigators may be explained by
assuming that drainage area would difler
according to the yield of the tree. So
different values would be obtained accord-
ing to the material used for the study.

It is pertinent to state here that theoreti-
cally no limitation of flow area is possible as
latex vessels form a continuous system
throughout the tree. It is reported that
when a tree is lapped for the first tim.) or
after a long pv'rioi of rest, drop In pressure
is transmitted throughout thi  treen*.



jloomfielcl*.-* has also provided indirect
fvidence that even the branches of the tree
JTC affected as a result of tapping. He
Jound that rubber of untapped trees isin a
particular type of gel condition (microgcl)
aod recorded a decrease in microgel latex at
locations in the branches 30' distant from
ihecut after a period of tapping in the case

ahigh yielding tree. In the low-yielders
the change in the latex, property extended
overa smaller area only.

This difference in the drainage area boi*
wwn low-yielders aad high-yielders is an
iiDportant aspect in the physiology oflatex
Induction. Gooding”™' has also observed
that the effect of tapping was not transmitted
veryfarin a low yielding tree as in a high
yielder. In day-io-day tapping the effect
(an be detected only in a limited area. It
has to be assumed that either the techniques
available are not sensitive enough to delect
the effect at the sites, farther away from the
cut, or the actual effect of day-to-day tapp-
ing is reflected only In a limited area near
thecut. Evidently, the area of the bark in
which the contraction of the trunk and
peaier dilution of latex are reported, repre-
sents the flow area wherefroin the maximum
amount of latex is drained. So it follows
that the detectable drainage area in day-to-
day tapping would depend upon the volume
oflaiex collected.

Schweizer'® coined the term “ energy
component ™ of the latex flow, for the flow
oflatex from the area wherefrom the maxi-
cium extraction of latex occurs. The latex
ftgeneration is mainly confined to ihe latex
But a decrease in

in this area.
pressure, though slowly, would be extended
beyond this specific drainage area,
Arisz* introduced the terms “ hydrostatic
component ” of the flow area for this
phenomenon. This drop in pressure

«yond the flow area spreads only very
Slowly and is not usually reflected in day-
o*day tapping. Hence it may be assumed

no latex regeneration takes place in the

latex vessels beyond the actual

drainage
area. ®

Rubber biosynthesis and rubber
regenerating capacity

From the foregoing considerations it is
clear that the yield from a tree per tapping
depends to a large extent on the factors
governing flow. But equally important is
the ability of the tree to regenerate the lost
latex before the next tapping. The work on
the biosynthesis of rubber have undoubtedly
proved that the intermediate compounds of
the respiratory pathway are the precursors
of rubber biosynihesis.A.s*. it
the scope of this articlc to review the work
done on the biosynthetic pathways of
rubber.

Efforts have been made to correlate the
biochemical activity of latex related to the
biosynthesis of rubber and the productivity.
It was found that there is correlation between
yield and rubber biosynthesis, glycolysis
A.T.P. availability and the carboxylic cycle”.
Positive correlation between the biosynthetic
output by latex, such as rate of conversion
of labelled acetate to labelled rubber and
the productivity were obtained by Auzac
and Pujarniscle®,**, A close relationship
between the availability of labile high energy
P, the biosynthesis of rubber and the
productivity of trees has also been demonst-
rated by Auzac®.

These observations have established the
existence of an intimate relationship between

rubber biosynthesis and the respiratory
pathway. Under optimum intensities of
tapping, utilisation of the intermediate

compounds of the respiratory pathway for
rubber formation, may not limit other vital
processes of the plant. However, it can be
assumed that the factors influencing th
respiratory rate in the bark tissues would,
to some extent, control the rubber biosyn-
thesis also.



It appears that during flow, the tree
looses not only rubber but also enzymes, co.
factors and some of the specialised cyto*
plasmic bodies and the key to the control of
yteld may lie in the trees’ ability lo replenish
such factors”. So it follows, that the rate
of enzyme synthesis and enzyme activity is
of particular importance in determining the
rubber regenerating capacity of the tree.

Some recent experimenls*' have indicated
that the presence of bottom fraction
enhances the conversion of acetate to rubber.
But in the later stages of incorporation from
isopeiuauyl pyrophosphate, lutoid contenis
exerted an inhibitory effect. Further evi-
dent for the inhibition of rubber biosyn-
thesis by the lutoid contents in vitro is
provided by Pujerniscle and Rabaillier.®'
Further work on the role of lutoids in the
biosynthesis may reveal many aspects of
rubber biosynthesis and its control.

Physiological effects of tapping

The aim of tapping is to cut open the
latex vessels in the case of trees tapped for
the first time or to remove the coagulum
which blocks the cut end of the latex vessels
in the case of trees under regular tapping.

History of scientific tapping begins with
the work of Ridley™, WillisS* and Parkin’*
Later, important information was obtained
from the work of de Jong'™ and Mass'™.
Studies of Bobilioff'S Frey-Wyssling“ and
later of Schweizer”.™ however, provided a
much better insight into the physiological
basis of tapping.

When a tree is tapped for the first time,
usually only a small amount of latex exudes.
Each successive tapping produces more
latex of lower rubber content until an equi-
librium is reached. The following conclu-
sions are drawn from the studies of
Schweizer: The tapping dilutes the latex
by the entrance of water from the surround-
ing tissues resulting in higher turgor
pressure, d. r. c. decreases when tapping
is continued until a certain balance is

rrached between the losss and newr,
t.on of rubber. With heavier tappi” T
drainage area ts extended, but thee x S

In an untapped tree there is no movement
of latex withm the latex vessels. so s
flow of latex induced by tapping ira,,
abnormal phenomenon. Also, rubb,,
biosynthesis in the latex vessels ceases afte
a certain level of rubber is formed. Poll™
mg the loss of latex from the latex vessels,
formation of rubber and other particles in
latex Is initiated. This is termed as the
regeneration of latex.

The flow ceases a few hours after tapping
due to the mechanisms explained earlier.
The latex is drained from a limited area of
the bark in the vicinity of the cut. The
latex regenerated in this area would be less
viscous and more dilute. A basic difference
in the nature of this regenerated latex and
the “ original ” latex in an untapped tree
is given by Bloomfield’® The drainage
area and the rubber regenerating rate can
be drastically altered by changing the tapp-
ing system and by adopting other methods
of exploitation.

It is known that by increasing the tapping
cut length, the drainage area and thus yield
is increased. Mass'® invesiigated the yield
ratio for various length* of tapping cuts and
has drawn the following conclusions.

1. Yield is not proportional to the total
length of the tapping cut.

2. An extension of the lapping cut
results in an actual decrease in yield
per unit length of the cut.

3. An increase in tapping cut length
gives better results with alternate
daily tapping than with daily tapp-
ing.

4. Shortage of the cut with high-yielding

trees will have less effect on the
production than wiili low-yielding
trees.
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Petiolar nectaries showing varia'ion in size, shape and number

Fig.v
T S of petiole at the region oi‘the nectary

A. secretory epitholium. B- Vascular trace.
C. chlorophyllatcd parenchyma. D. Normal ep.dcrmiv



Fig.V 1

Surface view of a nectariferous foliar gland.

A. Glandular cdls. B. Normal epidermal cdis.
C. Lignified cells delimitting the glandular portion.

T. S. of leaf through a nectariferous foliar gland
A. Normal upper epidermis. B. Vascular trace.
C. Secretory epithelium consisting of modified lower

epidermal cells.
D. Palisade layer. E. Compact parenchyma.



srfum ON THE PHVSIOLOCCAt ASPECTS OP .UBB«

mlesuhs from later investigations also

I ce with tiic above observations in general
le increase in the drainage area is not
fportional to the length of the tapping
It. This fact is more relevant in the case
mlilgh-yielders on which the drainage area
1 larger compared to low-yielders for the
Ine length of cut. That explains why
Jgercut tapping systems perform better
mth lower frequency of tapping. While
migthening of the tapping cut extends the
mainage area, increase in the frequency of
pping brings about more effective drainiee
latex per unit area and such a system
.uid tax the tree more as the regenerating
c of latex naay not be sufficient to replace
| latex that is lost. This would ultiraatelv
;1to physiological disorders.

mhe fall in the d. r.c. isagood indica-

n ot the ability of the tree to stand a
rticular tapping intensity”. Th:; most
table tapping system for a particular
ne IS the one which maintains a proper

ysiological balance between the loss of
=X per tapping, drainage area and regene-
ing capacity of the trees. So physiolo-

on such aspects on

®mnt clones would be a guiding factor

°*"i”g >pe best system of lapping.

that the drainage area is
results from the double
are of physiological

As itis known
imiled in extent,

tapping systems
coniclucteii with two

cuts«.itL
tides hu » opposite
workers’™ ,hav7given

P oduiv' the highest extra

jistaii,.I"K obtained when the

l«atcsi was the

®this « ~J*'®an*' has reviewed the work
following

»Po«, R
>ant conclusions.

"Wiald MKMHUS the production is increa-

two

~Nissho operate independently,

by ihc fact that one cut may

MOUVCHOS 53

. area,
greater distance between the two cuts is
ZI’Z- 1™? “m 'm of ‘he
panel. Recently however. Tobia”

" tapping system. But

r
a’rcling to de Jjng‘» this syste:a is no
improvement over 2s/2 d/4 system of tapp-

From these observations it is evident that
provided the flow area of the two cuts do not
interfere with each other, the two cats are
to be regarded as two independent cuts, and
that total tapping intensities can be increased
with ICM delitcrioas effect. But if the flow
areas of the two cuts interfere with each
other, It would result in excessive drainage
of latex from certain areas of bark which
msght lead to physiological disorders.

A picture of the physiologica! effects of
different tapping systems on different clones
IS far from complet\ It is needless to
emphasise that such studies would be most
rewarding.

Yield stimulatioa
This review is not an attempt to cover all
the Investigations in this field, but rather
examines the limited aspect of the physio-
logy of yield stimulation. Even before
19J0, scattered attempts have been made to
induce increased yields by adopting various
Systematic research on yield

methods*'.
stimulation was started in 1937 by Chap-
raan-"

Compounds  having auxin activity

4in.i,i5,«0,Bi as vveil as micro-nutrient elements
have been used as yield stimulants.

Gangequent to the applications of yield
stimuiats virbousvarpeimaryprireffects
reported arc summarised below.



1. Associated with vyield
d. r. c. is generally decreased".

increase the

2. Duration of flow is prolonged result-
ing in late dripping™ . ****n™

3. Thedrainage area is extended*S"™’ ®.®
It is generally reported that the d. r. c. of

the latex after stiraulalion is decreased.
However, Wiersum®®.®' did not find any

appreciable change in the d. r. c¢. and
has suggested that the increased yield
can be ascribed to an enhanced rubber

regeneration rate. But the general trend of
observations do suggesta decrease in the
d. r. c. although the fall in d. r. c. is
not as much, as would result from high
intensity  tapping. Recently, Alien and
Rhines’ have demonstrated with the aid
of labelled compounds that neither the
carbon atom of acetic acid chain in 2, 4-D
nor the carboxyl carbon of 2, 4, 5-T partici-
pate directly in the synthesis of rubber, in
Hevea» This however does not exclude the
possibility of any indirect effect of these
compounds on the biosynthesis.

On the other hand, it can be assumed, that
with greater loss of latex per tapping as a
result of stimulation, the trees' inherent
ability to regenerate rubber is insufficient
to replace the lost latex completely,
resulting in a lower d. r. ¢. That this
may be so is evident from the report that
the drop in d. r. c. is more in the clones
which respond well. With greater drainage
of latex, the regeneration rate is insufficient
to bring the d. r. c. level to pre-treatment
values.

Larger drainage area
trees”," may result from the longer dura-
tion of flow. The fact that in high-yielders,
even without any stimulation, the drainage
area is comparatively greater, supports such
a contention.

in the stimulated

Wi iersum has suggested that the viscocity
of latex after stimulation may be reduced.
But recent work using refmcd techniques

could not confirm this  hypothesi
Changes in latex viscocity were uncorrcla
with yield trends. But relaxation of
restrictions to flow inside the latex vessels
one of the possible effects. But accordi
to de Jonge** the number and size of t:
latex vessels are not affected. Boatraai]
could not find any difference between
treated tree and control in the extent
latex vessel collapse after lapping. So he
a relaxation in the restriciions to flow @
be brought about by stimulation is far fro
clear.

Blackman'® has speculated that 2,4, 5
might operate by changing the plasticity
the cell walls and thereby increasing t
osmotic concentration in the latex vesse
Wi ith a steeper pressure gradient thus de:
loped, the initial surge of the latex may.
greater. But surprisingly, the ac @
measurements of the turgor pressure
stimulated trees have recorded lower val “
than that of the control trees*/®. ~
appreciable change in the osmotic
of the first latex samples during
obtained by Boatman''. But a s>
increase in the osmotic concentration in the
last sample of latex during flow
encountered in the stimulated trees, ins
postulated that 2. 4, 5-T might promote
either the inflow of solutes into the latex
vessels after tapping or the release of solutes
into the latex serum from the lutoids. Our
knowledge in this field is so insufficient to
make further comments on this matter.

It is interesting that despite greaie|
dilution of latex, the turgor pressure is o
in the yield stimulated tree®'. While a mo
cflicient flow restricting process
the cut end of the latex vessels m
treated tree contributes to the devel p
of turgor pressure in the latex
enhanced flow rate of latex
in the stimulated trees may not tac
any increase in the turgor
latex vessels, despite a a0
Boatman ’ has recorded a high-’r

M,



during the period immediately after treat-
ment and a larger duration of flow without
any higher initial flow, a few days after
stimulation, and he has suggested that two
distinct mcchanisms may be involved. But
it is doubtful if the results are sufficient
proof in support of that contention.

A few workers have turned their attention
on the changes in the mineral content of
latex as a result of yield stimulation.
Regular but slight increase in the K content
and a greater increase in the P content were
reported both with stimulex and CuSO,
treatments™*. A general increase in the Cu
content is aho “eported®""*. Correlations
between increases in Cu content and yield
have also been obtained.

High negative correlation between res-
ponse and the K content of latex before
stimulation and a positive correlation bet-
ween response and Mg'PO” ratios before
stimulation are reported*®. Clones with
low Cu and high Mg are reported to respond
better” .

So it appears that K, P and Cu contents
of latex may increase after the application
of yield stimulants and that the clones with
low content of these elements respond better
to stimulants. High content of Mg in latex
and a high Mg/PO, ratio is reported to be
associated with frequent premature coagula-
tion and coagulation at the tapping cut‘®
irrelationship between the flow rate and the
tendency of latex to precoagulate at the
tapping cut, is recognised, then it follows,
that laticcs with factors inducing a shorter
duration of flow may respond well to yield
stimulation. Bui, as many factors may
operate side by side, undue emphasis should
not be given to any one factor alone.

Our knowledge is imperfect as to how the
mineral balance in latex is changed as a
result of stimulation. More imperfect is
our knowledge regarding the role a high
content of K and Cu plays in the mechanism
Qf yield stimulation. Two aspects which

arc worthwhile to study are the effects of
stimulants on the membrane permeability
and the possible role of the mineral elements
on the lutoid stability.

In spite of the above investigations,
growth of our knowledge regarding the
mechanism of yield stimulation was rather
slow. Professor Blackman'® has speculated
many possible mechanisms on theoretical
grounds. Recently Boatman** has tried to
explore the mechanism involved and has
obtained valuable Information,

It is clearly shown that in normal trees
the flow may be severely restricted within
minutes after tapping, by some Row restrict-
ing processes occurring at the cut ends of
the latex vessels. With repeated cuts ten
and twenty minutes after tapping this
restriction could be removed, resulting in
higher rate of flow. In 2, 4, 5-T treated
trees, the effect of repeated cuts was not
pronounccd in the flow rate, presumably
because stimulation treatment, by some
mechanism, might have delayed the flow
restricting processes. In other words, the
flow restricting processes in the yield
stimulated tree were less efficient.  This
information is of immense interest and
importance. The rapidity with which the
flow rate decreases within minutes after the
first tapping and even after the repeated
tappings does not suggest any involvement
of bacterial action as Taysum®- has sug-
gested. Moreover, reports that growth
regulators tend to cause an increase in the
b.~cterial population'%®" discounts the pos-
sibility of bacterial action in the flow ceasing
mcchanism.

Although it can now be accipted that
yield stimulating substances might exert
their influence by delaying the fl >w restrict-
ing processes, the actual mechanism by
which this is effected is not clear. Chua"*
has suegested that the greater dilution m
stimulated trees during early flow, by reduc-
ing the viscocity, enables a greater rate
of flow to sweep the flocculating material



sealing
process. But evidence for a lowering of
Ascocity is lacking*' and considering the

prolonged duration of flow, there is little
difference in dilution during flow in the
treated tree as compared to control. Apart
this, inhibition of flow restrictins
process Itself may result in an enhanced
now rate. C-Scrum is reported to e’ert
a counteracting effect on B-serum" and the
possibility of yield stimulants exerting their
influence via enhancing this property of
C-serum should be considered. At present
one has to be content with the fact that the
mechanisms involved are complex and
further work is necessary to understand this
phenomenon.

Irom

Brown bast

Despite many approaches that have been
made into the cause and effect of brown
bast, we have a long way to go before we
understand the complex sequence of events
that culminate in the syndrome. Rands®®
has made histological studies on brown bast
and considered it as a physiological reaction
to being tapped. Rhodes"” has also related
this phenomenon to the trees' reaction of
wound healing.

Much confusion has crept into this field
of research mainly due to lack of discrimi-
native description of the nature of physio-
logical disorder being investigated. Com-
pagnon, Tixier and Roujansky* have classi-
fied the wvarious forms of physiological
disorders commonly considered as ‘brown-
bast ’ into five classes.

B,—Abnormal colour of the cut, brown

spots and cracks in the bark with
stoppage of

eventual necrosis and
flow.

Bj—Partial dryness without brown colour
or necrosis.

B,—Deformation on the panel.

B,—Coagulation of latex on the lapping
cut with no flow of latex.

Bj—Total dryness without brown colour,
pr necrosis,

.

Usually, the actual onset of brown h

R "

preceded by an excessive dlU.oTofl
latex with late dripping. Whethe- L '
a general rule for all tire "

brown bast is doubtful. It has been nnr

It is possible that, certain contradictorv
restilts obtained by different workers may
be due to the fact that they might have b™e,
dealing with different types of brown bast.

Probably due to the practical difliculties
in studying the progressive stages of brown
bast most of the investigators have pre-
ferred to confine their study on the effect of
brown bast Schweizer” associated brown
bast with lack of organic reserves while
Beauhls considered mineral metabolism to
be the causative factor, 1, support of his
view, Sch.veizer induced conditions similar
to brown bast by ringbarking above the
mpping cut followed by intensive tapping.
This cannot be considered as direct evidence
for his view, as the physiological exhaustion
and the abnormal metabolism forced upon
the tree with such treatments need not be
the same as those which predisposes brown
bast under normal conditions. Besides
this, the results of recent work stand against
this contention as no evidence of starch
depletion in the bark or lowered sugar
content in latex during the onset of dryness
could be obtained**.®*. " The dry bark
contained almost the same amount of total
soluble sugars as that in the normal bark®»

Efforts to correlate mineral content with
the brown bast incidence have not so far
yielded any convincing results. However,
a significant inverse correlation was obtained
by Beaufils‘® between the K,0/Ca0 ratio in
leaves and the percentage of brown bast
(coagulation at the tapping cut). Incidence
of such conditions could be reduced by
potash fertilizers. He has also recorded a
higher Mg/P ratio in latex in the susceptible
clones (AvRos 308 and G II) compared to
resistant clones (PR 107). It is assumed



that the above mentioned tapping accidents
(coagulation at the lapping cut) is an
extreme case of latex instabih'ty and in this
respect, Mg could be a dete”mini*g factor
It has also been observed recently that
cODditions similar to brown bist, inducsi
by surgical treatments resulted in very low
flow rate of dilute latex containing damaged
bottom fraction particles and it is suggested
that such extreme rate of flocculation deep
in the latex vessels may impede the flaw,
eventually inducing dryness"*. Role of
divalent cations in promoting the distabilis-
iog effect of lutoids is also known®'. In
the majority of cases of brown bast, how-
ever, a low d. T. ¢. of latex with late
dripping, precedes the onset of dryness.
Dilution of latex can cause osmotic shock
to the lutoid particles causing it to swell
and burst. But the mechanism by which
a reduction in the rubber content is caused
is far from clear. None of the above
factors reported can be considered respon-
sible.

It is reported” that by drastic tapping,
the phospholipid complex and K percentage
increase with a simultaneous redu.;tion in
the protein complex and Ca content. A
marked positive correlation bitween the
stability of latex and potassium content has
been obtained*®. .A high content of K ii
the latex of brown bast affected trees is also
reported. On the other hand, a high Mg
content of latex is reported to be associated
with precoagulating tendency of latex at the
lapping cut™. So, theoretically it can be
speculated that the reported brown bast
j-'Onditions with high Mg content anJ cojgu-
jiition at the tapping cut may well be distinct
from the conditions of brown bast reported
to be associated with a high K content.
Some clonal variations in the niture of
brown bast symptoms is also reported*".
Pn the other hand, results from recent work
jn Malaya do not indicate any relationship
between brown bast incidence and soil type
Prsoil and tree nutrient status*”.
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Some biochemical studies have indicated
some difference in the organic acid content
of the bark in which dryness was induced by
ring barking'-® But the value of such
information collected from trees in which
dryness was artiflciaHy induced* in elucidat-
ing the mechanisms of brown bast would
certainly be limited. With increasing
awareness of the fact that causes of different
types of physiological disorders usually
grouped under the term brown bast may be
diverse, it is worth taking the laborious
course of keeping case histories of each tree
with different stages of brown bast and
study the possible causes and the physio-
logical and biochemical changes occurring
in the tree.

It is well known that more frequent
tappings with shorter cut is phvsiologically
less favourable for the tree than less frequent
tapping with a longer cut, but with thff
same intensity of tapping. Induction of
brown bast by tapping several times per day
is reported by Schweizer*®.  On the other
hand, in a recent experiment in Malaya*’
with intensive tapping (covering the total
number of tapping equivalent to four years
in three months time) no complete drying
was encountered. However, they recognise
that a reduction in tapping intensity often
alleviates the incidence. Using different
tapping systems, it wis confirmed that
lengthening the cut had compiratively less
effect than increasing the frequency. Tne
explanation given by Schweizer™ that a
short cut has a smaller area of flow and that
by increasing the frequency of tapping, the
balance between the length of the cut, flow
area and latex regeneration is upset, is
physiologically sound. With a longer cut
the drainage area is extendeJ and the drain
of latex from unit area may be within the
limits the tree can stand.

it is suggested that too frequent tapping
leads to loss of enzymes affecting the
metabolic efficiency of the tissues**. In this
respect, it is interesting to note thata low



percentage of protein was recorded in dry
bark than in normal bark*'. It has also
been observed that the latex of brown bist
affected trees (partial dryness with late
dripping) contains comparatively lesser
amount of carotene compared to the latex
from the normal tree*". These observations

suggest a general weakness of the bio-
synthetic activity in the affected latex
vessels.

Preliminary studies conducted at the
Rubber Research Institute of India

W hile the rubber biosynthetic efficiency of
a tree is mainly a genetic factor, the flow of
latex is a physiological response. Although
studies on the latex flow began more than
three decades ago, our knowledge on the
factors controlling the flow is still in-
complete. But the increasing awareness of
the involvement of a flow restricting process
has introduced a new concept in the latex
flow physiology. The basis of the present
work is this new concept. Studies envisaged
include the evaluation of the influence of
this flow restricting process on yield and
the factors afl"eciing the efficiency of this
process.

The flrst phase of the programme con-
sisted in conducting preliminary investiga-
tions on the relationship between the flow
pattern and yield of high and low yielding
trees of different clones. Effect of wintering
on the flow pattern was also studied in a
few clones. Studies were also extended to
the flow pattern of the brown bast affected
trees (late dripping and partial drying).

Only a few observations of interest are
reported in this communication.

1. Relationship between the flow pattern and

yield

The rate of flow at different intervals
after tapping was recorded and graphs of
flow rate against time after tapping were
plotted to illustrate the flow pattern. The
rate of flow was estimated by counting the
number of drops per 30 seconds. Although

the rate of flow of two different trees for
a given moment could not be strictly com-
pare.) by this method, to compare the tread*
of flow, this method was found to be quite
satisfactory.

It was observed that the duration of flow
is not always related to the initial rate of
flow and that the yield depends more on the
total flow pattern of latex rather than on
the initial flow rate. (Figs. la, b,
and Ic).

It has already been demonstrated that ths
effect of turgor pressure is limited to the
initi.ll flow only*. Boatinin™ his demon-
strated that the yield of latex can be
remarkably enhanced by removing the
restrictions on flow occurring at the cat end
of the latex vessels. By examining the flow
pattern of different trees, it appears that
with an increased rate of flow restricting
activities inside the latex vessels the r.ite of
flow fallh steeply and the stoppig” of flow
is hastened. The present results give further
emphasis to the importance of such factors
in limiting the latex flow and thus yijlJ.

2, Effectof wintering on the flow pattern
Effect of wintering on different clones was
studied by the Botany Division of K. R 1.1.
The clone LCB 1320, which was found to
beaffectej only slightly and RRIf 5 which
was affccted significantly,* were chosen for
the study. The flow patterns of LCB
1320 bifore and after wintering did not
show any marked variation (Fig-3b). On
the other hand, the steep fall in yield in the
RRII 5 (clone under trial) trees wis also
reflected in the flow pattern (Pig-3a), with
much shorter duration and a steep fall m
the flow rate. Possibly, the fliw restrirtine
processes became more eificient in this clone
during wintering. Further explanations
should await the result of further study.

3. Flow pattern of brown bait affected tree*
(late dripping and partial drying)
Two brown bast affected trees belonging
to different clones (H. P. clone-7 and H. P.



clone 226; clones under trial in RRII) were
chosen to study the flow pattern and was
compared wiili that of the normal trees of
the same clones.

It was found that the How rate in these
trees, after the initial fall, remained almost
constant for a considerable time, while in
the normal trees there was gradual decrease
in the How rale. The flow curves obtained

are suggestive of a less efficient llaw
restricting mechanism in th,; browa bait
alfected trees (Figs. 4a and 4b). Besides

this, during routine examinations of the flow
pattern of four trees of K.RIVI 501, a few
days after the wintering period, it was
observed that the duration of rtowofone
tree was comparatively longer and that the
flow curve was not as steep as in the other
trees. During the next month’s recording,
the flow rate of this tree remained cDfi>t.int
for a considerable time although the rate of
flow was slow. Within a month of this
observation, the tree showed signs of brown
bast as manifested by partial dry pitches In
the tapping cut (Figs. 4c and 4d). This
again confirms that during the early stages
of brown bast, (late dripping stage) thj How
restricting mechanism is in some way
affected. However, it has to be stressed,
that further work is necessary as the events
that culminate in a brown bust condition is
by no means simple. Caution in mrrlT.ng
any hypothesis is warranted as in the brown
bast affected trees with coagulation at the
tapping cut, the picture may be entirely
different.

General discussion

From the investigations carried out here
and elsewhere it is increasingly becoming
fvident that yield may, to some extent, be
influenced by the flow restricting processes
operating in the latex vessels. But our
.ifnowledge of the physiological and bio-
chemic.il processes that culminate in the
formation of barriers to flow s still
enveloped in haze.
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The mineral elements related to the
stability of latex is also reported to have
increased in trees with late dripping™,**.
On the other hand a high Mg content which
IS usually associated with unstable latic?s
has also been found to induce precoagula-
tion in the tapping cut‘® However, con-
vincing proof for any relationship between
the mineral balance in the latex and the
flow pattern is still Jacking.

Recent investigations have however pro-
vided evidence for the involvement of lutoid
particles in cessation of flow*\ The
sequence of events that results in the
formation of a barrier to flow is sliH not
very clear. Especially, our knowledge
regarding the factors influencing such a
process is meagre. Enhancement of latex
flow can be achieved by the application of
yield stimulants and it has b”n suggested
that this is brought about by delaying the
operation of flow restricting processes
But the actual mechanism involved is not
known. It is reported that the activity of
the B-serum in latex in destabilising rubber
dispersions would be damped out in an
excess of C-serum. Metal ion content, pH
and water content seem to have profound
influence on the balance of activities of
B-scrum and C-serum, suggesting the
possible influence of these factors on the
efficiency with which the destabilisation of
latex inside the vessels is effected. Dilution
of latex as a result of tapping may cause the
swelling and bursting of lutoids within the
vessels. It is interesting that clonal
variation in the extent of bottom fraction
damage for the same osmotic decrement
was observed*”  This differential sensitivity
is tentatively ascribed to the differences in
the surface structure of particles and the
ion atmosphere or the availability of an
effective lytic enzyme system. It is hoped,
Ihat this finding may lead to further
elucidations of the factors controlling the
action of lutoids and ultimately the entire
picture of physiological and biochemical
processes involved in the flow restricting
process would come to light.



i"<licalehow farth=
flow retarding process would inHuence yield

by controllmg the How rate. Once all the
factors involved are known, it may be
possible even to suggest methods of
mncrcasipg  flow. Exposition  of the

mechanism of yield stimolation may be a
valuable tool in the study of latex flow
physiology. Although Chapman"' obtained
indications of variations in hormone conlent
m trees of divergent yield capacity, convinc-
ing evidence could not be obtained by later
workers’* Further studies on the role of
natural hormones in the latioiforoui tissue
on lates production would certainly be
interesting and rewarding as the presence
of such substances in latex has already been
established.

One important question that confronts us
is, how much loss of lates a tree can stand
without any physiological disorders. This
would mainly depend on the trees' ability
to regenerate latex at a rate that would
compensate the loss before the next tapping.
As there is relationship between the res-
piratory pathway and biosynthetic pathway
of rubber the question of availabihty of the
intermediate compounds of the respiratory
pathway in the site of rubber biosynthesis
and the factors controlling it should be
e.xamined. As the latex flow can b;
controlled by adopting diSerent methods
of exploitation, a better knowledge of the

biosynthetic capacity is most essential.
Once our knowledge on this field is
developed, that may provide a scientific
basis for evolving suitable methods of

exploitation by which maximum yield with-
out any deliterious effect on the physiological
condition of the tree can be obtained.
Studies on the cause and elTecl of brown
bast might provide valuable information
in understanding the physiology of rubber
formation and flow.

As yet, we Jo not know of any device in
the latex vessels capable of maintaining the
balance between latex flow and latex

regeneration. In this respect, it is inters,i
to note, that function of the contents of
lutoids IS related both to the flow resirttini

brcAsXiv.-""

Our knowledge of the physiology oflalex
formation and flow s still clcfded S
conft.™ ; but what shines through is
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NEWS AND NOTtS

The Fifty Eighth Meeting of the Rubber Board

The fifty eighth meeiiog of the Rubber
Board was held on the 21st December, 1967,
at ihe office of the Board under the presi-
dentship of Shri P. S. Habeeb Mohamed.

Chairman. Eleven members attended the
raeetrog.
The late Mr. Kershaw

The Chairman welcomed the members,

aod before proceeding to the day’s pro-
gramme, paid a tribute to Mr. K. L.
Kershaw, who died in London onthe2lst
October, 1967. Mr. Kefshaw was a member

the Board and had taken active interest
in its affairs. Being the first man to thiok
of the idea of introducing aerial spraying in
nibber and popularising it, he was generally
known as the " father of aerial spraying.”
His services had been of considerable assis-
tance to the Board.

The assembly stood up in siknce for t\»o
minutes to pay homage to the departed soul
and passed a resolution placing on record
lhe Board’s deep sense of sorrow on the sad
<4*misc of Mr. Kersbaw and acknowledging
Wsserriccs.

Rubber price

In his opening remarks the Chairman said
that the meeting had to be called at short
notice because the planting public had been
considerably agitated over the non-receipt
ofthe notified price for rubber. There was
considerable pressure that the Board should
take some initiative in the matter and see
that something was done so that the produ-
cers got at least the price notified by the

Government. The Chairman said that he
would like to place on record the Board’s
appreciation of the services rendered by the
members who had demitted office and hop«i
that if not all, at least some of them might
come again on the Board when it was
reconstituted. (The full text of the Chair-
man’s address is published elsewhere in this
Bulletin).

The meeting then took up the itemsin
the agenda for discussion. Some of the
most important decisions taken by the Board
are detailed below.

Rubber market

The Board resolved to recommeiKI to the
Government that an agency under the
Government or the Rubber Board may be
entrusted with the regulation of market
mechanism in rubber. The Government
was requested to approve the scheme sub-
mitted by the Board for purchasing 6,000
tonnes of rubber. The Government was
also requested to approve for iixunediate
implementation the scb«me sobmitted by »
Board for grant of additional wofkmg
capital loans to co-operatrve rubber market-
ing societies.

Rubber position

The Board resolved to recommend to the
Government that there should be no import
during the period up to March 31, 1968 and
also during the period 1968-69, sin<” the
production of all rubbei® in the country
coupled with an estimated import of5,000
tonnes of rubber through export incentive
scheme and the additioiml rubber that would



be available from areas newly pul under
tapping during 1968-69 would be sufficient

to meet the entire reauiremenK L]

stry. of the mdu-

Third Technical Seminar by IRMRA

A three-day technical seminar, organised
by the Indian Rubber Manufacturers Rese*
arch  Association, was inaugurated in
Bombay on the Iltb December, 1967. An
outstanding feature of ibis seminar was the
presentation of papers by the foreign dele-
gates from the U. S. A, the U. K. and
Germany. The seminar may be said to
have helped accelerate the tempo of research
activities by bringing together the Indian
scientists and  technologists conducting
research in different parts ofindia and thus
providing them with an opportunity to
present their work on rubber and other raw
materials.

a.ﬂr, J, Vyoral, president of the JRMRA
managing director of Bata-India,
inaugurated the seminar. In his inaugural
address Mr. Vyoral appealed to the rubber
manufacturers to face the present difficul-
ties in a spirit of challenge.

Mr. L. M. Jamnadas, chairman of the
reception committee of the seminar, while
welcoming the president and delegates
traced the growth of the industry.

Dr. K. N. Modak, joint secretary of the
committee and Mr. K. M. Philip also
spoke. Mr. V. C. Nanavali, vice-chairman
of the reception committee proposed a vote
of thanks.

Tlie seminar was held in five sessions and
in all 20 papers were read, excluding the
papers presented by the foreign delegates.
One hundred and seventy one delegates,
including eight delegates from the UK, the
USA, Germany and Ceylon attended the
seminar. Dr. John Jacob, Assistant Rubber
Chemist, represented the Rubber Board at
the seminar.

Visit of Dr. B. P. Pal

Dr. B. P. Pai, Director General of the
Indian Council of Agricultural Research,
along with Shri K. P. A. Menon, Secretary,
and Dr. Joshi, Deputy Director, I. C. A. R.,
visited the Rubber Board and the Rubber
Research Institute of India on the 20th
January, 1968.

Addressing the research personnel of the
R. R. 1.1, and the officers of the Rubber
Board, Dr. Pal said that the duties and
responsibilities of research scientists in
India had increased considerably since the
attainment of independence and that the

alround progress of the country was related
to the success of the scientific research acti-
vities in various fields. He wanted the
research councils and research scientists to
be given more freedom and more powers so
that research programmes could be taken
up and executed with the least possible
delay.

Shri V. K. Bhaakaran Nair, Deputy Dire-
ctor, RRIIl, welcomed Dr. Pal and other
guests. They were taken round the various
research divisions of the Institute and the
work done at each division was explained to

them.



Dr. B. P. Pal addrcising the gaihering.

Shri V. K. Bhaskaran Nair, Dr. Jcshi

and Shri K. P. A. Mcaon are also seen in the picture-

Better Scope for Indian Natural Rubber Industry

From the point of view Malaysian natural
rubber industry, the Indian natural rubber
industry had got J?ettcr scope than the syn-
thetic rubber industry, observed Shri B. C.
Sekhar, Director, Rubber Research Institute
of Malaya, while addressing the officers and
staff of the Rubber Board on the 17lh
January, 1968,

Shri Sekhar said that most of the rubber
produced was consumed by the developed
nations. The world demand for rubber was
going up and in the total world demand for
rubber, natural rubber had a definite place.
The developed nations of the west were
sympathetic to the countries of the East.
Thc'y recognized that without natural rubber
ihe wheels of industry would not run.

-B . C. Sekhar

Shri Sekhar dealt with the competitive
position of natural rubber and said that it
could not be replaced from many uses.
He said that the rubber price situation had
caused serious concern in the world market

and hoped that it would improve in the
near future as the economic situation
improved.

Shri Sekhar said that he was optimistic
about the future of natural rubber in India
and he complimented the Rubber Board for
its efforts to increase production to meet
the requirements of the country. He said
that India and Malaysia could usefully co-
operate in the field of rubber research with
mutual advantag'.

Shri P. S. Habccb Mohamcd, Chairman,
Rubber Board, welcomed Shri Sekhar.



(Ifi

Stei B. C. S<lhar sptaking to Ihe offlcers of ihe Rubber Board, shri P.s. Mofismed
and Shri Qiacko A. Kallivayalii are also seen.

Nominations to the Rubber Board

The Government of India have nominated (5) Shri T. O. Abdulla,
the following persons as members of the Tharakandathil.
Rubber Board for a period of three years Thottackattukara,
from the 22nd February, 1968. Alwaye.

(1) Shri T. V, Swarainathan, (6) Shri Joseph Mankara,

Additional Secretary,
Agriculture Department,
Government of Kerala,
Trivandrum.

(2) Shri S. Ananthakrishnan,
Managing Director,

Plantation Corporation of

Kerala Ltd., Kottayam.
(3) Shri T. Jayadev,

Chief Conservator of Forests,

Madras.

(4) shri K. M. Chandy,
Kizhakkeyil,
Palai.

Vice—President
Thadtkadavu Panchayat,
Chepparapadavu,
Cannanore Dist.

(7) shri A. T, Mathyoo,
Secretary, Association
of Rubber Manufacturers
in India, 57—B Free
School Street,
Calcutta—16.
(8) Shri K. M. Philip,
C/o. Madras Rubber Factory
Ltd., Jcevan Udyog,
Dr. D. N. Road, Bombay.



(9) Sbri C. H. S. London,
Clo. Harrisons &
Crosfield, Ltd., Quilon.

Dr. A. Seetharamayya,
Senior Industrial Advisor,
Directorate General of
Technical Development,
Udyog Bhavan, New Delhi.

(11) Shri M. M. George,
Omanapuram Estate,
Kulasekharam,
Kanyakumari Dist.

(10)

(12) shri Michael Kallivayalil,
Mundakayam.

(13) Shri Joseph Jacob,
Advocate, Kozhikode—1.

(14) ShrikK.T. Thomas,
Managing Director,
Manaloor Rubber Company,
Kozhikode—1.

Ceiling Price 3 Disincentive

Shri P. S. Habeeb Mohamed, Chairman,
Rubber Board, expressed his doubts about
achieving the Fourth Plan target for bringing
85,000 acres more under rubber as the rigid
imposition of the maximum price for natural
rubber was a disincentive to the producers.
He was speaking to newsmen at a Meet the
Press programme arranged by the Press
Club of Trivandrum on the I7th March,
1968.

Shri Habeeb Mohamed said that the bulk
of the proposed additional acreage was to
be found in Kerala and the balance in
Madras, Mysore and Andamans. But such
factors as the cost of land and the compet-
ing claims of cash crops on the limited land
available in Kerala had not been taken into
account in assessing the cost of production
for fixing the maximum price. He feared
that the rigid ceiling price might also affect
the working of the 20 rubber marketing
societies.

Shri P, S. Habeeb Mohamed. Chairman, Rubber Board, speaking to newsmen at the Trivandrum Press Club



Increase in Rubber Production

Addressing a press conference at Calicut

May. 1968, Shri Habeeb
Mohamed, Chairman, Rubber Board, said
that production of natural rubber in the

country had almost doubled during the past
five years. Production in 1967-68 was
64,5(X) tonnes as against 32,000 tonnes five
years back.

Mohamed said that the
recommended to the

Shri Habeeb
Rubber Board had
Union Government not to allow any import

of rubber during 1968-69. He said that
this year they were m a position to meet the
internal demand in full.

The Chairman said that the cost of rubber
production was increasing and the smaller
cultivators who were enthusiastic about
rubber cultivation might turn to production
of other crops. He said that there was no
alternative to an incentive price for rubber
for the continued progress and expansion of
the rubber plantation industry.

Rubber Board News

Dr. K. T. Jacob

The Government of India have appointed
Dr. K. T. Jacob, Director of Research and
Rubber Production Commissioner, Rubber
Board, as Chairman of the Cardamom
Board, Ernakulam. He will also be Chair-

man of the Cashew Export Promotion
Council and the Spices Export Promotion
Council, Ernakulam.

Dr. Jacob joined the Rubber Board as
Director of Research in May, 1964. Before
coming to the Board, he was the Director
of the Jute Agricultural Research Institute
in West Bengal from 1960—4.

As the iirst Director of the Rubber Rese-
arch Institute of India, Dr. Jacob has been
responsible for organising *»lie various rese-
arch divisions and for drawing up a pro-
gramme of research to benefit the rubber
plantation industry in the country. He has
also been the member—secretary of the
Smallholdings Economics Enquiry Commit-
tee constituted by the Government of India
in 1967 to enquire into the economics of
smallholdings and to suggest measures to
improve their efficiency.

Shri A. K. Rajapadmanabhan

Shri A. K. Rajapadmanabhan, Develop-
ment Officer, Rubber Board, left the service
of the Board in January, 1968. to join the
qiBA of India, Ltd., as Chief Executive.



Shri Rajapadmanabhan first joined the
service of the Rubber Board in 1960 as
Deputy Rubber Production Commissioner
and in 1966 he was appointed Development
Officcr. During his tenure he had contri-
buted much for the success of the various
development schemes of the Board.

Appointments and promotions

Shri P. P. Cherian. Deputy Rubber Pro-
duction Commissioner, has been appointed
Development Officer of the Rubber Board
in the vacancy caud by the resignation of
Shri A. K. Rajapadmanabhan.

Shri R. Thankappan Pillai, Assistant
Development  Officer, has been appointed
Deputy Rubber Production Commissioner
vice Shri P. P. Cherian.

Shri K. M. Joseph, Officer on Special
Duty, Research—eum—Development = Sta-
tion, Andamans, has been promoted and
posted as Officer on Special Duly in charge
of the rubber plantation project to be
started by the Ministry of RebabililatioD,
Government of India, in the Katchal Island
of the Andaman and Nicobar group.

Shii M G. Jagadish Das, Deputy Rubber
Production Commissioner, has b«en pro-
moted and posted as Officer on Special
Duty, Research—eum—Development Sta-
tion, Andamans vice Shri K. M. Joseph.

Shri P. Mukundan Menon, Deputy Deve-
lopment OiBcer. has bien promoted and
posted as Deputy Rubber Production
Commissioner vice Shri Jagadish Das.

Shri V. Haridasan, Market Intelligence
Officer, has been appointed Economic
Research Officer. ShriJ. 1 Chandy, Supe-
rintendent, has been promoted and appo-
inted as Cess Collection Officer.

Sri. P. N. Radhakrishna Pillay, Research
Assistant, has been appointed as Mycologist,
Rubber Research Institute of India.

Shri C. Jacob, Deputy Registrar of Co-
operative Societies, Government of Kerala,
has been appointed as Officer on Special
Duty (Co-operation) in the Rubber Board.

Shri C. M. George, Assistant Soil Che-
mist, has been appointed as Agronomy
Expert (Rubber Production) under the
UNESCO, with his headquarters in the
Philippines.  Shri George left India to join
his new post, on the Ilth January, 1968,

Hosdurg Seminar

Under the joint auspices of the Rubber cussions at the seminar were led by tech-

Board and the Hosdurg Taluk

Rubber ,,jcal experts of the Rubber Board.

Over

Planiers’ Co-operative Society a one day ZGDrubber growers had participatedin the

seminar of rubber growers "washeld at
Chittarikkal on 3rd February. 1968. Dis-



Shri P. S. Habeeb

Mohamed inaugu-
rating the Kalloor-

kad Smoke House
by Jighting a bha-
dradcepam.

Shri T V. Joseph, Secretary, Rubber
Board, addressed the concluding session of
the seminar as chief guest.

session
of Ibe Rubber Growers' Scmioar at Chiitarikkal.

Kalloorkad Smoke House

Shn P. S. Habeeb Mohamed, Chairman,
Rubber Board, inaugurated the smoke
house built by the Kalloorkad Service Co-
operative Bank with the aid of the Rubber
Board, on the 20th April, 1968.



ESTATE CALENDAT?

For Rubber Qrowers

Januarq
In the northern regions wintering may comnence. This is the time when
annual tapping rest is to be adopted and the panels protected with prowax
or rubber kote-prowax mixture.  Felling and clearing for newplanting or
replanting is done at this time. This is also the time to start collection of
Pxirearia seeds.

February
Wintering spreads effectively in most of the areas. The trees wintered
earlier will start to refollate. This is the time when sulphur duning against
powdery mildew has to be commenced. Many of the estates are allowed to
enjoy tapping rest. Marking for the next season tapping can be done.
Preparation of the land for planting is continued. Collection of cover crop
seeds can also be continued.

fi March

Tapping rest can be discontinued and tapping commenced. Youug areas are
opened for tapping. Sulphur dusting rounds against powdery mildew is to
be continued. Weeding is done in immature areas. Manuring can be
started. In nurseries budding is done. Towards the end of the month
spraying of fungicidcs against abnormal leaf-fall is started in large estates.
In areas where planting has to be done, terracing, lining, pitting etc. should
be done.  Stimulants may be applied on trees 20 or more years old.

April

Weeding and manuring are continued. Spraying against leaf-fall also is
continued. Budding in nursery and field is carried on. Preparation of land
for planting is continued. The natural undergrowth is slashed. Dead woods

are rernoved from the garden.
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Spraying is continued. Treatment to prevent pink disease is done  Buddin.
ran be continued if necessary. Slashing of undergrowth is carried on
Sowing of cover crop seeds can be commenced.

June
Newfltjshesof young plants have to be given spraying. Nurseriesare to
be sprayed. The pits are filled and planting started. The tapping panels
are disinfected with fungicides and water proofing with prowax or wax rex
treseal done. If needed, the beds for sowing seeds can be prepared, ~Cover
crop seeds are sown or cuttings planted.
Juli(
New flushes in nursery and young plants are sprayed, Planting is continued.
If trees are tapped during this month panel protection should be given.
Seed collection is done if available.
August
New flushes in nursery and young plants, in regions where shoot rot is
prevalent, are sprayed. Treatment against pink disease is done. Seed
collection is continued. Panel protection is eiven in areas where tapping is
done. Rubber seeds are sown.
September
This is the time for weeding and manuring. Sawing of seeds can be
continued. Repeated inspection and treatment of pink disease should be
done. Young rubber buddings planted out during June-July should be
given shade. Yield stimulants may be applied on trees 20 or more
years old.
October n
Weeding and manuring may be continued. Dead woods should be removed.
Tapping panel should be given protective treatments,

November
Mulching should be done in nurseries and round young plants. Young
plants should be guarded against sun-scorch. Stems of young plants 2-7
years old and of older plants should be Hme-washed if exposed to sun.
December
Lime-washing and mulching is continued if found necessary. Calopogonium
seeds are collected during this month.
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