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PREFACE

The nced for a bibliography of the literature on natural
rubber pertaining to Sri Lanka had long been recognised by
scientists engaged in research in the field of rubber industry,
and this bibliography, which forms part of a series of studies
‘covering-the'major agricultural crops in Sri Lanka, is confined
to rescarch and development in the economic, chemical,
technological, biological and agricultural aspects of the rubber
in&ustry. It includes publications in the form of monographs,
périodical articles, ieaflets, theses, annual reports, abstracts,
and published seminar papers. The literature collected begins
with the year 1960 and concludes with 1980, The opportunity
has been taken to include writings of local scientists on the
research work carried out at the various foreign universities
and rescarch institutions for the greater benefit of the user.
Sections and significant parts in articles which, though not
dealing primarily with rubber, have a bearing on rubber have
also been considered. Unpublished literature (except
unpublished theses presented to local and foreign univergities),

book reviews and articles in newspapers have been omitted.

The entries have been checked up with the original as far
as possible, This has becn done to ensure the greatest possible
accuracy of description., The titles have been organised under
11 groups followed by appropriate sub-groups. The details of
classification are given in contents. All the entries have been
serially numbered, Entries carry full bibliographic details,
The name of the author is recorded as it.appears in the
publication. In the case of articles in journals, the title is
followed by the neme of the journsl, This is followed by the
volume, number, part (when available), ycar and pagination., A
short descriptive annotation accompanies most titles, An author

index is given for easy reference.
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The magor portlon of the literature included has been
consulte& in the Library of the University of Peradeniya, Sri
Lanka; Rubber Rescarch Institute of Sri Lanka, Agalawatta,
and Ra&malana; Colombo Museum Library; University of Sri
J ayawardenapura, Nugegoda; Liﬁnaries of the Industrial
pevelopment Boszrd of Sri Lanka; Ceylon Institute of
Scientific and Industfial Resecarch;  Department of Agriculture,
Gannorilwa; National Scientific and Technological Information
Centre. And also najor portion_of material was collected
through pe  ounal cbntacts with the Scientists active in rubber
research mostly from the gbove mentioned institutions, The
scarch foi data has also been facilitated by use of rclevant
indexes, sbstrects services and bibliographies. As the need
erises regular supplement will be compiled, and any gaps and

omissions in the bibliography will be remedied.

A special word of thanks is due to Mr. Richard Abrahams
for typing the manuscript. T wish to thank Mrs. C.M. Fernando,
Sceretary, Social Science Research Centre, for her assistance in

the production of this work .

N.A,W,A. T, Alwis

The Library,

University of Peradeniya,
Peradeniya.

SRI LAMKA.

11th September 1981.
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AIWIS, N.AW.A.T.

Rubber. In: Bibliography of scientific literature on Sri
] nka and ﬁy Syi Lankan scientists relating to sgriculture,
foreatyy, veterinary sciences and fisheries, 1960-1978,

Colembu, Sotial Science Rasearch Centre, Nationel Science Council

- of S»i Lanks, Volume I, 1979, pp. 2688~526.

4 ist of 407 items on Sri Lanka end by Sri Lepkan scientists
ve¢lating to cubber ressearch and published between 1960 and 1678.
They are ayranged under the following sub-headings: General;
fubber Research Institute, Annusl Reports; physiology,
biochemistryf" morphology; agriculture; farming in general; soil
science; selection, breeding; nurseries, replanting, rejuvenation,
olones, planting materiel, tending and care of plants, grefting,
budding, cover plants; hervesting, reaping, stacking, yields; .
treatment after harvesting, rubber technology, industry, manufacture;
by~ and co-products; fertilizers, manuring; geophysical influence
(on climateg; and plant injuries, diseases, plant protection,
phytopathology, pest control. This includes publications in the
form of monogrephs, pericdical articles, leaflets, theses, annual
reports, abstracts. The political, administrative and socio~
economic aspects of the rubber industry are exoluded except for few
entries., Concluding each class of entries a cross reference is
given to related materisls classified under other headings. A broed
alphabetical subject index to the terms used and an author index
are given for easy reference,

ANON

Beginnings and growth of the industry. FEeorom®: R-riew (Sri

Lanka) 6 (9) Dec. 1980 : 5, illus.

A brief article on the introduction of Hew * bre iliensis in 1876
et the Government's Heneratgoda Gar® ms, lv mi.e from Golombo.

ANON

Rer .ch in Ceylon, New Comn--w-~"t4u. 40 (4) 1062 : 256,

phO'ilQa
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A brief account of the research work carried out by the
Ceylen Institute of Scientific and Industrial Research among
other things CISIR has invented the allerubber reinguard
permitting the tapping of rubber trees during wet weather.

., AUBERT, H.J.

[?The development ¢f the plantation sector of Sri Lanke within
the agricultural sector after independenoed7. Die Entwicklung
der Plantagenwirtschaft Sri Lankas im Rahmen der Agrarwittschaft
nesh Eilanguog der Unabhengigkeit. Dissertation, Koln Universitat,
G .man Pederal Republic, 1974. 223 p.

In Part I the Sri Lanka plantation sector is described on the
basis ¢of a non=representative empirical survey. Part 2 deals with
the factors determining economic changes and their importance
without gming into reasons. In 3, the main part, the plantation
sreas (tea, rubber, cacoa) apé analysed under; structure; peasant
farming; population; settlement and transport network, EWorld

Agricultural Bconomics and Rural Sociology Abstracts. 18 (12)
1976 : No. 7296).

BAPTISTE, E.D.C.

Natural rubber = its position end prospects., Q. J1ls Rubbe Res,

Inst. Ceylon. 37 (4) 191 : 99-102.

The 2 new synthetic rubbers known as stereo-regular and stereo-
specific rubbers, presents a serious threat to NR. It is expected,
however, that for some time to come netural rubber may retain an
advantage in cost of production. Subsidized replanting in Ceylon
and Malaya aims at high productivity whieh is the most important
contributory factor to low cost of production. From a technical
point of view, the advantage still processed by NR 1s that it has
an overall superiority, to any synthetic rubber substitute, although
it may be inferior to some in respect of some properties. The
general trend is to regard SR and NR as complementary rather than
competitive, and to suggest that there should be more co-operative
research between NR producers and SR manufacturers. (Tropical
Abstract). 17 (6) 1962 : No. J.1548).

BAPTISTE, E.D.C.
Properties and competitive prospects of natural and synthetic

rubber. Q. J1. Rubb. Res. Inst. Ceylon. 38 (3/4) 1962 : 35-39.
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Two important international rubber conference were held in
May 1962, one in Paris under the aegis of the Internaticnal
Rubber Research and Development Board and the other in Washingtcn
organized by the International Rubber Study Group, Papers
presented at these conference covered all branches of elastomer
production and of technical development. They brought up-to-date
the comparisons between properties of natural rubber and
synthetic rubbers and dealt with economic aspects and marketing
orgenizetion. This article is based on the opinions expressed

and conclusions reached at these Conferences.

7.

BARLCW, Colin

Some improvements to the Ceylon rubber industry. R.R.I.C.
Bulletin (N S.). 5 (3/2) 1970 : 1-14, 7 tables, 4 appendices,
11 refs,

Holdir | size in the Ceylon industry varies widely, one striking
feature being the large number of small farms. Studies in
W. Maleysia iudicate that such units need not prevent effective
resourcves use, provided adequete replanting takes place and
satisfactory central processing faciliiies can be arranged. The
conservative approach to exploitation in Ceylon is questioned,
and examples are presented to demonstrate the advantage of more

‘intensive tapping on both small-holdings and estates, These

examples recognize the greater present value of profit earned today
as against some future time. Present value assessment also high-

lights the advantage of shortening the immature period. The

significance of special purpose rubbers to Ceylon is reviewed, and
the conclusion reached that an immediate conversion from sheet to
bleck rubber production is unlikely. The vital importance of
establishing at least one block rubber plant, and the need for
government assistance towards this end, is however emphasized.

The desirable short-term policy is for efforts to improve sheet
quality, and here there are undoubted national advantages in
establishing a chain of rubber co-operatives to improve the small-
holders' product. It is also crucial to remedy the unsatisfactory
assembly and packing of sheet rubber. 1In regard to research the
pressing need in Ceylon is for a short-term project-oriented bias.
This should be associated with an effective working dialogue
between rubber producers and research workers. (Author's summary).

BARLOW, C. and PERIES, 0.S.
On some biases in the generation of technologies. by rubber

research institutes. Jl., Rubb. Res, Inst. Sri Lanka. 54, part I,

No. 2 : 1977 : 445-459, 3 graphs, 3 tables, 35 refs.
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This paper considers the distortion in economic use of
resources flowing from the generation of partly inappropriate
techniques and technologies. This distortion comes especially
from the application of techniques essentially developed for
estate conditions to the situation of small-holdings. As an
introduction to the paper some pertinent economic concepts are
discussed. A review is made of past vesearch in the major
rubber-producing countries, and highlights the almost exclusive
concentration until recently on techniques and technologlsts
suitable for estate conditions., Some specific examples of bias
sre reviewed in detail end desirsble eccnomic adjustments, in

‘application to the circumstances of @n.. lholdings, are suggested.

The examples of major concern involve pescarch on tapping systems,
and on planting mothods including the specific uspects of tree
planting densities, intevcropping and weeding. There is also the
overall problem that the basic levels of input use on rubber
fesearch stations are usually inappropriate to realistic
experimentation on the problems of small holders. It is believed
that & better adaptation of available techniques and technologies
to the situation of rubber small=holdings can produce substantial
economic benefits.

CEYLON. Rubber Countrcller Department.
Administration report of the rubber controller. Part 1 =
Civil (X). Colombo, Govt. Printer, 1960- . Annual.

This report covers the activities of the Rubber Control
Depertment during the year under réview. The Rubber Control
Department, which functions under the Rubber Control Aect, No. 11
of 1956, is responsible for the collection of statistics of
acreage, production, consumption and exports of rubber; for the
issue of permits for the planting of new areas in rubber and the
replanting of worn-out rubber arecas; for the registration of
rubber lands and the owners thereof; for the issue of licences
to rubber dealers and for the performance of any other duties, in
furtherance of the interests of the rubber industry. The Rubber
Control Department is also responsible for the administration of
the Rubber Replanting Subsidy Scheme, which is operated in terms
of the Rubber Replanting Subsidy Act, No. 36 of 1963, Part I of
each report deals principally with the activities of the Department
under the Rubber Control Act, though a few other general matters
relating to the rubber industry are also referred to in Part I.
Part II of the report deals specifically with the Rubber
Replanting Subsidy Schems, operated under the Rubber Replanting
Subsidy Act. Published separately in Sinhala, Tamil and English.

COMMONWEALTH DEVELOPMENT CORPORATION.

Government of Sri Lanka. Report on the rubber industry master
plan study. In 12 veols. Prepared and published by the London
Commonwealth Development Corporation in association with London

Harrisons Fleming Advisory Services Ltd., Sept. 1979.



Volume L. Spmmery Rennrt, This sets out the background
to the rubb » industry, summarises the specislists reports and
recommendations, proposes a new organisationsl structure for
the induvstry and consolidation of legislation and sets out the
financiel @ economic conclusion:

Veluiwe 7%, Part A, State Rubber Pleatations  The Field
Se~tu. Ry The Eatates Fiest F pe v : s out the pre present
p>¢ition on the 198 estates of the Sri Lanka State Plantations
Covporation ©ILOPC) . d the v _atha fGrtet: D -2lc,.nt Board

(JEDB, . . L -0 wesom.. d..dor - hnic |
comaid L otron o d srf; out the proposea ubb.': Hlunting
PLOBTAl AT .

Part B. b - 7wt 0o et 0 The Hetetes
Factories | pul' analydeg the oresent . odur; T oand
pree o b fuoatwete £ et Y. He o ¢ wiends their
con it Loon Vacw xey os i dae T G ) ¢ Lo J N A p &
grea® edu: i 3w Rl 4 scordes ad w0 .. uction is
restor I vo . ex_eds __esent levelr u ... “he replanting

programm. the davelopment of up to thiee crumb rubber factoriss
after 19u2.

Volume 11, Part C. q ate 'Pv W2 Plsavhatione.  Qtatigiical
Tabler apd  » "0l nis COUIPS €Ul . w i G ana.ysing
Tand use, .abbel’ piuntings, staff, labor~, factories, housing,
transport, powe:’, vater upplic.s, etc. on the ¢  uhbe: estates

K

by Corporaiic - =nd their Regions,

Voluue iV, Pacrt A. Rubbei Smallqoluing§ d Pryhval » Bstates
Field SeCUhLm The Smaliholders Field xper . e es the
p*cseut it state of smallholder and private ¢ = ate rubber plantings,
technical planting and production considera’ ‘ons. He recommends
an accelerated replanting programme aid a strengthened Advisory
Services Department (ASD). This will take over from the
Ruboer Controller, field inspeciion for the greatly expanded
replanting and subsidy programme and {. yubber registration, in
addition to regular advisory visits to nurseries and growers
with rubber in tapping.

Part B.  Ruboer Processing. The Smallholders, Processing
Expert analyses present processing and marketing metheods,
recommends expansion of group processing centres (GPC) untll
after a severe decline in production due to the backlog in
replanting, outputi exceeds current levels when from about 1990
five crumb rubber factories would be developed. It is proposed
that a strong processing supervisory service be set up and this
function transferred to it from ASD.

Volume V. Parts A and B. Foonomic Studies. Sample Surveys
and Social Studies. The Agricultural Economist analyses the
results of a number of surveys initiated under the Study and
previous social study reports in the rubber sector.
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Volume VI, Economic Studies. To meet the range of
information and analysis required, a second Agricultural
Economist was brought in to amplify the economic studies.

Pért C. Costs and Returns to Government.
Part D, Production Budgets.

Part E. Agricultural Credit.

Part F. Inter-Crops and Crop Diversification.

Part G. Land Tenur:

Volume VII-X. Rub- — _Control Office. Two Systems Analysts
undertock & detailed study of the rubber registtation and
subsidy systems, their operation and organisation required,
together with licensing requirements for dealers and
manufacturers, Recommendatlons are made for establishing of a
computer ba: % sys* 1 end s ff training.

Volume XI, Rvhhe » Ree aroh, Marketing cr® M-~ gt
Part A.  Rihbes |l 5 rch.  The Rubber Researcn npecialist
stud® . rc . 2rch and stafflug needs, including the Biological
Chemistry, snd Technology NDepartments. He has recommended that
RRISL be re-established on a more suitable site for long=-term
rubber research nearer Colombo with some strengthening of staffing.

Part B, Rubt-r Mar! 2ting. The Rubber Marketing Expert advised
that a strong end expanded market for natural rubber including Sri
‘Lanka's two main product typses, crepe rubber and RSS should
extend for a considersble period ahead. Conversion of' crepe into
a blocked form might prove advantageous while diversification into
crumb rubber should be considered once production exceeds present
processing capacities.

Part C. Rubber Manufacture. The Rubber Manufacturing
Specialist found that MPI had already licensed nine crumb rubber
enterprises, all but one to process low grade RSS and scrap grades.
The licensed capacity is well in excess of availebility of such
grades which will decline both as immature rubber areas increase
and as standards of processing improve. Plans were outlined for
the crumb rubber factories which the State estates and the private
sector will require in a decade or two. These should be
developed and run by a Rubber Manufacturing and Marketing Board.
The local industry for manufacturing rubber was also analysed by
the second Agricultural Economist.

Volume XII. Financial and Economic Analysis. Part A. Financial
Analysis. This contains the detailed financial analysis
Undertaken by the Financial Analyst of a series of components of
the recommended programme, including the State estates, and
factories, the rubber smallholdings and private estates and
processing, the Rubber Control O0ffice, the RRISL and the
restructured organisation of the rubber industry.

Part B.  Econemic Analysis. This contains the economic analysis
of the proposals by the Agrlcultural Economist.
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DE SILVA, C.A.

Review of the Institute's work. Q. Jl. Rubb. Res. Inst.

"Ceylon. 41 (1/2) 1965 : 6-11.-

A brief review of the work at the Rubber Research
Institute of Ceylon, during the 11 year period since the
last conference in 1953 by the Director.

FRANCISPILLAI, George-Cherubim

Les ﬁlantations d'hévéas & Ceylan et les petits
producteurs. / French : The Hevea plantations in Ceylon
and the small producers /. iv, 114 p. (These de
Doctorate d' Université s lettres. Paris, 1969).

A thesis in French language, and consists of four chapters
in two parts. Contents: 1. Conditions physique de la
culture de l'Heveas Brasiliensis. [/ Physical conditions of
the rubber cultivation /. 2. Section 1. Ordonnance Numere 1.
[/ Ordinance No. 1/. “Section II. Les observations
critiques des membres du conseil et Lord Stanmore.

[ Critical obsgrvations of the members of the Council and
Lord Stanmorg47. 3. Section 1. L'evolution des
plentations. (L'histeire de 1'heveaculture) depuis 1830.

[ Evolution_of plantations. History of rubber cultivation
since 185047. Section II. Plan Stevenson 4JStevenson plan47,
International Regulation Plan. 4. La periode du gouvernement
demoeratique_acat 1947, / Period of Democratie Government,
August 1947 /. (i) Le politique que j'ai conseillegen 1949,
/ The policy that I advocated in 1949 /. _(11) La politique
du pouverncmecnt ct ses repercussions. L The policy of' the
Government and its rcperausgionqg7. (a) sur les

plantations de cacutchouc / on the rubber plantations /;

(b) sur les petits producteurs A.OH the small holders /;

(¢) sur 1'economie de Ceylan, / on the economy of Ceylon /.

A copy is availsble at the Bibliotheque de la Sorbonne,
Library catalogue no. W. Univ. 1969(58) - 4°.

GOONASEKERA, G.A.J.P.R. and PEIRIS, L.T.

An analysis of personnel and finances of the Rubber
Research Institute of Sri Lanka from 1964 to 1975, with
special reference to research departments. R.R.I.S.L.
Bulletin. 11, 1976 : 4~15, 7 tables (one folded), charts,

3 refs.
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It is only by analysis and self-examination that we
can see at a glance the progress of an institute. This
study reported in this article has covered the personnel
end finances of the Rubber Researsh Institute of Sri Lanka
over = period of 10 years with a special reference being
made to the Research Departments. These facts end
figures cannot paint a complete picture it can never
Cémpletgly evaluate human resources - tﬁe complete
dedication and devotion of the Scientific Staff to their
work - s4% 1 this article give a fair idea of the
operatior ' expenditure and what has been achieved with
their limited resources.

GUNAWARDENA, K.J.
Country plans and programmes for rubber developuent and

FAO acsistance. Jle. Rubb. Res. Inst. Sri Lanka. 5%,

part 1, no. 2, 1977 : 417-421, 2 tables, 4 refs.

This peper provides information on rubber production, the
national plens and programmes for rubber development and
FAO assistance in the major rubber producing countries

including Sri Lanka. A review and outlook for rubber are
also included.

KARUNARATNE, S.¥W.
Pepor? on a fortnight's visit to Malaysie (14%h - 29th

November 1967). R.R.I.C. Bulletin (N.S.). 3 (4) 1968 :

128-139.

KARUNARATNE, S.W.
A visit %o Kerala State, the hub of the rubber

plantations industry in India. Journal of the Plastics

and Rubber Institute (Sri lanka). 1, 1978/1979 : 22-24.

The author describes here the participation in the Sth
conference conducted by the Indian Rubber Manufacturers
nesecarch Association (IRMRA) in Cochin, Kerala State and the
experience he gained by the tour.
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PERIES, 0.S.
The impact of current research on the develcpment of the

NR industry. Q. Jl. Rubb. Res. Inst. Sri Lanka {Ceyleon)

50 (3/4) 1972 : 256-260.
This paper sunmarises the highlights of the papers

presented at the Intermational Rubber Conference, 1973, held
in Sri Lanka and drew the conclusions therefrom.

PERIES, 0.S.

Prospects of the rubber industry. R.R.I.S.L. Bulletin (N.S.)

(Conference Supplement). 8 (3/4) 1973 : 13-14.

The price of rubber has been quite attractive recently,
about double the price it was one year ago, when it reached
the lowest level in 20 years. At present the price is the
best it has been in 20 years. What are the reasons for this?
For how long are good prices likely to last? What are the
future prospects for the industry? On what lines should the

- industry develop? The author briefly answers for these

questions.

SRT LANKA. Wages Boards.
Consclidated orders - decisions of Wages Boards, no. 4 of
1969 - The rubber growing and manufacturing trade (revised).

Ceylon Labour Gazette. 20 (4) 1969 : 246-253.

SRI LANKA. Wages Boards.
Consclidated orders ~ decisicns of Wages Boards, no. 3 of
1972 ~ The rubber growing and manufacturing trade. (Reprint).

Ceylon Labour Gazette. 25 (3) 1972 : 175-182.

SRI LANKA. Wages Boards,
Consolidated orders - decisions of Wages Boards, no. 12 of
1973 - Tyre and tube manufacturing, tyre-rebuilding, rubber and

plastic goods manufacturing trade (revised). Sri Lanka Labour

Gazette. 24 (12) 1973 : 743-749.



22, WLJERATNE, M.S.

CISIR contribution‘to the rubber industry. In:
CISIR contribution to science and industry;  proceedings

of the 21st anniversary seminar, May 4-6, 1976. Colombo,

~ Ceylon Institute of Scientific and Industrial Research, 1976.

25.

4.

254

ppo 59-45.

This artiéle indicates the role of the Ceylon Institute of
Scientific and Industrial Research in the development of the

‘rubber industry in the 21 years of its existence., Discussion.

WLJERATNE, M.S.

Competition from synthetic rubber. R.R.I.C. Bulletin (N.S.)
2 (3/4) 1967 : 86-88.

A summery of a paper presented at the symposium on the
problems of rubber industry, Colombo, B.M.I.C.H. on 10th July,
1967,

WIJERATNE, M.S.

The consumer's angle on raw rubber. R.R.I.C. Bulletin (N.S.)

3 (3) 1968 : 53-58.

The author gave an insight into what the consumer requires
in raw rubber. He pointed out that basically different new
forms of synthetic rubber now on the horizon, notably liquid
polymers, are likely to pose a more formidable challenge to
both natural and to the present commercially marketed grades of
synthetics. They can be processed with much simpler and
cheaper equipment than the massive internal mixers and other
expensive equipment used for rubber processing today. The
author concluded by stressing that research work must be
initiated now to offer natural rubber in a form that makes
processing much simpler so that it can compete with tommorrow's
easy processing synthetics like liquid polymers.

WIJERATNE, M.S.
Industrial use of rubber in Ceylon and incentives for the

future utilisation of rubber with particular reference to export

of rubber goods. R.R.I.C. Bulletin (N.S.). 2 (3/4) 1967 :
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A summary of a paper presented at the symposium on the
problems of the rubber industry, Colombo, B.M.I.C.H. on
10th July 1967. Author describes the industrial uses of
rubber in Ceylon and reasons for the slow development of the
local rubber manufacturing industry.

WIJEWANTHA, Ronald T.
Rubber research - the challenge of the 'seventies.

R.R.I.C. Bulletin (N.S.). 3 (1/2) 1968 : 8-14, 2 plates.

"R.I.M.S." spell out the future of natural rubber,
Reduce cost of inputs; Increase outputs; Modernize
production; See new uses. "RIMS" is the future of the
RRI in the industry. The efforts made by the Rubber
Research Institute to spell "RIMS" now and in the future are
highlighted in this article. .
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27. ABEYARATNE, B.XK.

28.

29

Incentives for increased rubber production. R.R.I.S.L.

Bulletin (N.S.). 12 (1) 1977 : 1-4.

It is by the intensive development of the existing
plantations, the upgrading of the raw material produced and
also by utilising a greater percentage of it in the
menufacture of finished products that Sri Lanka can maximize
the benefits that will derive from this raw material. The
author writes in this paper on the various incentives given
by the Government to achieve the objectives of developing

“the plantations and increasing the efficiency of processing

the raw material.

ABEYNAYAKE, Chrishanthi
The competitive rubber market and prospects for Sri Lanka's

rubber industry. Staff Studies of the Central Bank of Ceylon

5 (1) 1975 : 45-75, 11 tables, refs.

 This paper attempts to deal with (1) some aspects of the

competitive position of natural rubber vis-a-vis synthetic

rubber, (2) the effects of the energy crisis on the present
and future position of natural and synthetic rubber and (3)

the review of Sri Lanka's rubber industry in the context of
new developments.

ANANDA, Kodituwakku Arachchilage

An examination of the recent trends in the tea and rubber
industries with special reference to Sri Lanka. (M.Sc.
dissertation. University of Strathélyde, Glasgow, 1977.

Unpublished typescript). pp. 81-139.
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30+ ANON

31l

52,

Can Ceylon survive intensified rubber competition?

Investor's Guerdian. 204 (6549) 1964 : 1008-1009, tables.

Lower rubber prices expected for the second half of the
1960s constitute a serious threat to the rubber industry
of Ceylon and especially to the larger company-owned estates,
the area of which has already shrunk to 26 per cent of the
total area under rubber of 270,000 ha., Despite better
cultivation practices, many estates were sold to smallholders
because they became uneconomic. An anslysis of company
expenses indicates that 92 per cent are estate expenses, of
which 60 per cent consists of wages, with little scope for
reduction because they are government-regulated. Small-
holdings are much more flexible since they can avoid fixed
wages by giving out work on contract or by working on a
family basis. They may even stop operations completely for
a considerable time without damage to the trees. Under
these conditions, only estates able to restrain their
production costs at the present level may hope to survive
under conditions of increased competition. (Tropical
abstracts : 20 (2) 1965 : no. n.3%).

ANON
The rubber industry in Sri Lanka - Bleak 80's outlook;

Bright 90's prospects. Economic Review (Sri Lanka) 6 (9)

Dec. 1980 : 3-26, graph, 18 tables.

This study investigates the development of rubber industry
in Sri Lanke and the various factors contributed to it are
discussed. The various economic problems faced by the
rubber plantations industry, in particular, are also discussed.
This paper also discusses on the future prospects of the
rubber industry; and the present position of NR. This study
supplements the summaries and recommendations of the 'Rubber
Industry Master Plan Study' commissioned by the Government of
Sri Lenka in 1978, to study the organisation and performation
of the industry and formulate proposals to improve its
effectiveness.

ANON

Rubbey's contribution te revenue. Economic Review (Sri

Lanka) 6 (9) Dec. 1980 : 7, table.
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4 w4~ paview on the contribution to revenue ir the
rores. 1 5 of Sri Lanka. Thers is a table supmaricing the
azport duly over the lasi decade, end shows it as &

. .-entage of annual rubber exporis. Rubber contributed
R, 7 39 million in & total of R 4,168 million recovered as
« : ¢ ies by C rernment in 1979, ‘ .

ANON

4 | . rubber industry. Rubber Tranl_, Noe 66, Juae

A .~ - [ the wubber industry in Sr® Lea . git m.
Pal C e v sties ehows (&) wubb.op 3 OC2 1.07 3
(", toer aceage bY distriots, 743 (e) lzc of
Re o, ..y (@) WR production, 1¢. -7 () )
arc ~ yioat L, 1964745 (£) rubber | odct: 7! des,
21 s Lg) rubbir exports, 1970743 (h) >t .
pub’ o ter, 197574 (Rapra Abstract, St Joset. - L
no. At 7). See also item no.34.

A

ANON
g3 7 - ke, wubbel industrye Ceylon (C mErceo ;-{Zw?)
10 3 1=k

tre peeial report of the June 1975 issue of the 'Fconcailc
Intelligence Unit', an International Business Res' ™ - and
Adirisory Organisation in London is a study of the .-
spAvstry of Sri Lenka as in 1974. This article AR, I =
excerpts from this report. See also item no. 33.

CHANDRAS I, G.R.

. esonometric medel for some factors effecting { s rubver
produc .01 in Sri Lanka. (M.Sc. dissertation. . - College,
University cf London, 1972. Unpublished typescript).

This study is based on data gathered from & gocio-economic
suryey conducted by the Economic Research Unit of the Rubber
Research inztitute of Ceylon under the guidance of Dre Co
Bayl - Australian National University and the Author. A
by~ d objective of the current study is to establish e
quantititive relationships among the me jor factors ffee “ing
the T « luctivity of yubber lands operated by amu . faIners.
Thers ¢+  over 180,000 farmers with less than 10 ecrar of land
scattered in ten major rubber growing districts of the Islend.
About 55 per ceni of the total R.S.S. (Ribbed Smoked Sheets )
prubbers exported from Ceylon is produced ty the swal’ oluers.
As g Cash Crop rubber has numercus advantages over many other
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crops. For instance the tree could be tapped almost every
day giving a continuous cash income. On the other hand
tapping the tree is itself a very profitable form of self
enployment for many farmers. However, it was felt that to
harness the full economic potentialities of this crop,
varticularly in the face of declining world market prices,
more and more farm management and economic research studies
have to be undertaken. Such studies could help to a great
extent in future planning and implementation of development
projects td uplift the individual farmer as well as the
country's rubber industry in general. (Author's summary).

CHANDRASIRI, G.R.

Some economic aspects of rubber production in Sri Lanka.
(M. Phil. thesis. Wye College, University of London, 1974.
Unpublished typescript.

This study investigates some economic aspects of rubber
production in Sri Lanka. The development of the Rubber
Industry in the island and the various factors contributed
to it are discussed. Attributes of the present day rubber
industry with special reference to the plantation sector are
dealt with. Also the cost of production and decision making
in the plantations are investigated. The factors influencing
the total production on small-holdings are identified in terms
of a production function model estimated with cross sectional
data collected from a field survey of the second largest rubber
growing district (Kalutara) in the country in 1971. The
various economic problems faced by the rubber plantation
industry, in particular, are discussed. An economic analysis
of the state aided replanting programme is undertaken employing
an economic analytical model with social costs and benefits.
The present poliey of replanting in every 33 years is critically
analysed and alternate replanting policies are suggested both
in terms of a financial analytical model for the private
entrepreneurs and incorporating yield stimulants along with the
genetic improvement of the planting material. Four different
investment strategies are discussed to improve the quality of the
raw rubber produced in the country in terms of economic and
financial analyses. (Author's summary).

CHANDRASIRI, G.R. and GUNASEKERA, H.D.B.H.
4Ln econonic evaluation of the state-aided fertilizer subsidy

programme for rubber lands in Sri Lanka. Proc. Sri Lanka Ass.

Advmt. Sci. 33 (1) 1977 : 75.

An abstract.
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41.

CHANMUGAM, C.
Inter~Government ' <t tation on tea and rubber.
Meoo2o 3 f(z).s o0,
zes 77 Jbha hicle dis o si T : Jp . hes :
made by the wubdb- ucing countyics uw. " the
Asgocistion of I': i 1 Rubber Preducing Countries (ANRFE )

on vrice stabil’_ . . 1 ‘ef’  .eviews the events that
have ¢ et 0 5o medl gy st d i1 e1ieis.

CHANMUGAM, C.

Subs. v e s T tiie ¢ bhep producer.
- . . - PR . . n
SRRV T RS LRI (:." . 1 B5B=Hl.

£y SN ety ‘ & cde hrd Ty
dﬁﬁ"}( ik {l‘h" [ ‘ ;e ' T (.
fnce. L3 . . T hooyte drocese .y om UL turing

capacity of ..°n . 7 © p S grades of
bber, _
IoF i e

Agricultu. ™ . = v” } T .er 3ulldin (Nqs_o)_.

n, 1870 3 ¢

Agricultu: ) exteasisn 7 ad s helpiug vhe .. .1
populaticn %o recogr . . the . - teulturel problems to find

the v~ .6 ¢ ¢ of st 1.~ ews end if  3sikle To lve
these ¢ L as * = as pessible with their owm resources,
while net £  =tting - s olise on new innovetions made
in the tech lasgicel fisld.  The extension worker undertakes
all this and wore. This erticle bas spot-lighted the work
of the exteusion worker, ond givss an insight into the day to
day problems he meets during the courss of his duties.
Emphasis .. 1+ hesn placed on the role of he =xtension worker
as e Liciso- Officer between the rursl comaunity and the
reseasc ' f - x in the > e v. He, I8 who brings the
farme.’s problems to .  notice ¢ the research worker, s0
that ¢l :se pou”ams ¢ 2 be solved es rapidly as possible.

DE © J[ZA, T.C.
A common freat *. - the - tural wzubber producing countries.,

R.R.1.C. Bull i 3z ‘Ne3.j. 2 (50) 1887 : 79-30.
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A summary of a paper presented at the symposium on the
problems of the rubber industry, Colombo, B.M.I.C.H. on 10tk
July 1967, This paper discusses problems faced by the
ngtural rubber producing countries as a result of synthetic
rubber. It is suggested to replace all uneconomic areas in
Ceylon witk the best clonal rubber.

DISSANAYAKE, A.B.

An"agro-economic norm" for the natural rubber plantaticn

industry of Sri Lanka. Proc. Ceylcn Ass. Advmt. Sci. 30 (1)

1974 : 136.

An abstract.

DISSANAYAKE, A.B.
An analysis of production costs and profitability of rubber
estates. In: Proceedings of the Conference on Agriculture

in the Economic Development of Sri Lanka, August 1974; edited

. by Michael Roberts, S.W.R. de A. Samarasinghe, M. Sinnathamby,

P. Wickramasekera. Peradeniya, Ceylon Studies Seminar,
University of Sri Lanka, Peradeniya Campus, 1975. pp. 8«9.

An abstract.

DISSANAYAKE, A.B.
An analysis of the ecoromic prospects of the rubber industry.

Q. J1l, Rubb. Res. Inst. Ceylon. 48 (&/4) 1971 : 269-283,

3 graphs, 7 tables, 9 refs.

This paper discusses on the future prospects of the rubber
industry, and the present position of NR. If NR, producers
take full advantage of recent development, quality control and
standardization, then future prospects appear to be good.
Prospects of surplus production are discussed. Synthetics
bridge the gap between total rubber requirements and production
of NR. Strong and effective promotion campaigns are required.
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DISSANAYAKE, A.B.
The Association of Natural Rubber Producing Countries

(ANRFC). R.R.I.S.L. Bulletin (N.s.). (Conference

Supplement). 8 (%/4) 1973 : 27-28.

Esteblishment of the ANRFC is briefly described.

DISSANAYAKE, A.B.
The development of the synthetic rubber industry. R.R.I.C.
(Bulletin (N.8.). 4 (3/2) 1969 : 6-10, B tables, 2 refs.

The increasing production of synthetic rubber (SR) celle
for incrzased efforts on the natural rubber producing
cotntries to meet the challenge in price competitiveness.

A close study of the origin and development of the SR industry,
therefore, helps us to assess the position of natural rubber
(FR) in its true perspective. Within a space of about 12
years, the quantity of NR produced percentage of the total
rubber production has dropped from 60 per cent in 1956 to 41.7
per cent in 1967. Much has been saeid and done on what the

NR industry could do to face this challenge. This is a very
informative article on the development of the SR industry.

DISSANAYAKE, A.B.
How viable is the NR industry of Sri Lenka. R,R.I.S.L.

Bulletin (N.S.9. (Conference Supplement). 8 (&/4) 1973 :

- 20-31.

This article projects a more accurate picture of viability

" of the NR industry, by looking at NR quality-wise; supply and

48.

demand for NR by comparing that with SR; future prices of

SR; present economic condition of the NR industry; necessity
to replant and the conditions that are favourable for
replanting. '

DISSANAYAKE, A.B.
Improving the viability of the natural rubber industry of

Syri Lankas Q. Jl. Rubb. Res. Inst. Sri Lanka (Ceylon). 50

(3/4) 1975 : 244-255, 7 tebles, 8 refs.



- 19 -

The economics of rubber is discussed by the author and
he shows that cost of preduction could be reduced. Factors
affecting production efficiency of NR such as clcones,
manuring and other cultural practices, tapping, yield
stimulation and other research findings are discussed. There
is evidence to shew that the price of SR will rise, and this
in turn push up the price of NR. Considering the points
discussed in the article, it is found that the NR industry is
visble and that the viability could be greatly improved by
replanting clones with higher yield.

49, DISSANAYAKE, A.B.
Review of the Estates Advisory Department, ZTE.R.I.C.#7.

For 1967 : Rubb. Res. Inst. Ceylon, Ann, Rev., 1967 (1968),

ppe 72-74; For 1968 : ibid., 1968 (1989), pp. 64-69; For
1969 : ibid., 1969 (1970), pp. 20-83; For 1970 : ibid.,

1970 (1971), pp. 79-62

50, DISSANAYAKE, A.B.
Review of the Estates Ldvisory Department and the Economic

Research Unit, éfR.RaI.C.47. For 1971 : Rubb. Res. Irst.

Ceylon, Ann. Rev., 1971, pp. 110G-113; For 1972 : ibid., 1972,

ppe 99-106; For 1975 : Rubb. Res. Inst. Sri Lanka, Ann. Rev.

1975 (1974), pp. 86-89. For 1974 : ibid., 1974 (1975), 92-101;
For 1975 : ibid., 1970 (1978), pp. 77-83; For 1976 : ibid.,
1976 (1977), pp. 148-183; For 1977 : ibid., 1977 (1978),

ppe 151-156; For 1978 : ibid., 1978 (1979), pp. 121-126.

For 1979 : ibid., 1979 (1980), pp. 123-128.

51. DISSANAYAKE, A.B.

Some comments on the systems of accounting adopted in rubber

plantations. R.R.I.8.L. (Bulletin (N.$.). 12 (1) 1977 :

59-62, 3 diagrs.
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The author discusses on the accounting systems adopted
in rubber plantations under the following headings : the
necessity to maintain accounts; the concept of the gross
margin; profit; break-even point; and anomalies in
accounting systems, He has avoided economic and accounting
jargon in this article.

DISSANAYAKE, A.B.

A study of the future possibilities of the rubber industry.

Part I. Supply prospects. Q. Jl. Rubb. Res, Inst, Ceylon.
45 (3/4) 1969 : 53—40, 4 tables, 3 refs.; Part II. Demand
prospects. ibid., 45 (&/4) 1969 : 41-48, 2 graphs, 4 tables,
3 refs.; Part III. Outlook. ibid., 45 (3/4) 1969 : 49-56,
2 tables, & refs.

This study was undertaken with a view to assessing the
present position of the industry so that corrective measures
could be taken. The many factors determining the supply and
demend of both natural rubber (NR) and synthetic rubber (SR)
are discussed. It is estimeted that the supply of NR will be
2,70 million tons in 1970 and 3.05 million tons in 1975,
whereas that of SR will be 4.32 million tons in 1970 and 5.62
million tons in 1975. Total rubber demand in 1970 and 1975
is estimated at 6.86 million tons and 8,67 million tons
respectively. The world supply of rubber will thus exceed
the total world demand for rubber, and the NR industry, if it
is to survive, must be able to compete with the SR industry.
Reduction in the cost of production is, among others, one of
the steps to be taken. (Tropical Abstracts 26 (5) 1971 :
no. U.1263).

DISSANAYAKE, A.B. and RANASINGHE, W.
The development of the rubber plantation industry in Ceylon.

R.R.I.C. Bulletin (N.S.). 3 (4) 1968 : 114-120, 4 tables,

5 refs.

This is a detailed article on history and growth of the
rubter plantation industry in Ceylon. Annual exports of
rubber from Ceylon since 1885 and rubber acreages since 1890
are listed.
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54, GAMAGE, Cyril

53,

56.

57.

An international rubber agreement : key to price

stabilization. Economic'Review (sri Lanka). 4 (1) April

1¢78 : 51-33.

The need for price stabilization in the export commodities
of the developing countries including Sri Lanka has been an
important subject of discussion and international action
over the last decade. Signs of major agreement for rubber
now appears to be in sight, and the author discusses here the
potential and connected issues in'such an agreement.

GOONEWARDENE, Elaine

Natural rubber in bilateral agreements - I1. R,R.I.C.

Bulletin (N.S.). 2 (3/4) 1967 : 93-94, 2 tables.

A summary of a paper presented at the 'Symposium on the
Problems of the Rubber Industry', Colombo, B.M.I.C.H. on 10th -
July 1967. This paper describes Bilateral Trade Agreements
(BTA) and Bilateral Payments (BPA) made by Ceylon with other
countries. Table I shows the trends in Ceylon's rubber
exports between 1949 and 1966, and the Table II shows the
proportion of rubber exports to countries having bilateral
agreements with Ceylon. See also item No. 64.

GUNASEKERA, G.A.J.P.R.
Review of the Statistics Section, éfR.R.I.C.J7. For 1970 :

Rubb. Res. Inst. Ceylon, Ann. Rev., 1970 (1971), pp. 78; For

1971 : ibid., 1971, pp. 96-109; For 1972 : ibid., 1972 : pp.

97-98; For 1973 : Rubb. Res, Inst. Sri Lanks, Ann. Rev. 1973

(1974), 136-137; For 1974 : ibid., 1974 (1975), pp. 90-91;
For 1975 : ibid., 1975 (1976), pp. 75-76; For 1976 : ibid.,

1976 (1977), pp. 144-147; TFor 1977 : ibid., 1977, pp. 148-150.

GUNASEKERA, Sena»
Availability of foreign exchange and tax incentives for the

establishment of new rubber industries. R.R.I.S.L. (Bulletin)

(§.5.). 12 (2) 1977 : 67-68.
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The author says that Sri Lanka consumes only a small
frection of the NR produced locally, and that the local
market for rubber products is limited. He recommends that
the industry should be developed by gearing it for export as
that would earn immense foreign exchange. He also observes
that the guality of rubber products manufactured locally has
proved to be below international standards. He stresses the
need to-establish large scale export oriented industries with
forsign collaboration.

GUNAWARDENA, A, de Vaas
Prospects for the manufacture of rubber goods in Sri Lanka.

Economic Review (Sri Lanka). 6 (9) Dec. 1980 : 16-17.

O0f the Sri Lanka's total rubber production only 5 per cent is
utilised locally for manufadture of rubber products. This '
article briefly discusses present local consumption,
organisation and structure, and the marketing aspects of the
manufacture of rubber goods in Sri Lanka. The quality and
other aspects that require improvement in regard to product
ranges are also briefly dealt.

JAYASURIYA, S.K.W.

The dynamic replacement problem in the rubber industry of
Sri Lanké. (Thesis reproduction series : economics of
agricultural developmént). Canberrs, The Australian National
University, Development Studies Centre, 1976. XI, 112 p.,

7 graphs, 13 tables, 18 refs. 3 appendices. (M.Sc. thesis.
Australian National University, 1973).

This study attempts to formulate the basic analytical
techniques necessary for an economic evaluation of the optimum
replacement cycle in rubber. The main determinants of the
optimum replacement age, such as the tapping system, price of
rubber, discount rate, rate of technological change are
specified and discussed. Then +he relationships between the
optimum replacement age and these factors are investigated.

A sensitivity analysis is carried out for a range of rubber
prices, and discount rates. The optimum replacement age is
evaluated from both the private and social point of view. On
the basis. of the relationships discerned between the optimum
replacement age and these determining factors certain
conclusions are drawn, which would be useful in formulating
socially optimum replacement policies. The direction in which
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further studies should be made is indicated. It is shown
that a higher discount rate in general leads to a longer
optimum replacement age. At higher prices more intensive
systems are profitable, which at lower prices the less
intensive systems are more profitable. Technological change
sithstantially reduces the optimum replacement age.
Appendices A : Computation of costs; B : Annual yield
figures; C : Optimum replacement ages.

KANAGARETNAM, P.

The Incentive Scheme for R.S5.5. No. 1 rubber. Ceylon

Trade Journal. 34 (3) 1969 : 114-117.

This article is an attempt to assess the impact of the
payment of the extra 2 cents over the Singapore daily price
for R.S.S. No. 1 on the production of R.S.S. No. 1 during
1966 and 19687, The author investigates here whether this
incentive scheme had achieved its desired results, On the
basis of production analysis, this scheme shows no impact on
the production of R.S.S. No. 1, and the author explains the
possible reasons for the poor performance and suggestions to
overconme.

MEEGAMA, S.4A.
The influence of price factors in the competition between
natural rubber and synthetic rubber in the U.S. market : an

econometric analysis. Ceylon Journal of Historical and Social

Studies. 6 (2) 1983 : 153~1€8, tables, 9 refs.

This srticle estimates the relative strength of the
competition eftervd by the synthetic rubber industry to the
netural rubber industry and this survey attempts to determine
those factors which influenced the variations in the consumption
respectively of synthetic, natural and reclaimed rubber in the
U.S.A. during the years 1%47-57. '

NADARAJAH, M.
Roonomic considerations in introducing the new process rubbers

in Ceylon. R.R.I.C, Bulietin (N.S.). 3 (3) 1968 : 59-62.

In considering the economics behind the introduction of new
process rubbers into Ceylon, the author enumerated the factors
that have militated against their introduction here. These are
mainly the eomparatively small size of our estates and the
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quality of our scrap crepes. The new process rubbers are
mainly suiteble for large estates and our scrap crepes are
generally of high quality and there is no advantage in
processing them. The author advocates Government sponsored
group processing centres producing new process rubbers for
smallholders, who generally produce low quality RSS. He
also recommended a scheme of Government assistance to pay the
same premium over world price, which is now given to RSS
Nos. 1 and 2 and 3, to be given to the new process rubbers,
and when the latter is produced in large enough quantities,
China may be persuaded to buy these rubbers on barter terms.

63+ NADARAJAPILLAI, N.

Review of the Statistical Section, / R.R.I.C. for 1967 /.

Rubbe Res. Inst. Ceylon, Ann. Rev., 1967 (1968), pp. 65-71.

64. NAVARATNARAJAH, A.S.
Netural rubber in bilateral agreement - 1. R.R.I.C.

Bulletin (N.S.). 2 (3/4) 1967 : 91-92.

A summary of & paper presented at the 'Symposium on the
Problems of the Rubber Industry', Colombo, B.M.I.C.H. on 10th
July 1967. See also item no. 85.

65. PEIRIS, G.H.
Ceylon's prospects in the world rubber market. The Ceylon

Journal of Historical and Social Studies. 9 (2) 1966 :

155171, 5 graphs (one tolded) 5 tables, 2 statistical
appendices, refs.

This paper deals with only the production and consumption
of new rubber. Reclaimed rubber which on the average
(1961~83) accounts for about 10 per cent of the total quantum
of rubber consumed, has been excluded from the discussion. Two
statistical appendices: Acreage, yields and costs of

production of individual companies of the Rupee and the Sterling
Gompany owned rubber estates of Ceylon.

66, PEIRIS, G.H.
Economic geography of rubber production in Ceylon. X, 381
leaves, figs., graphs, tables, maps, refs, (Ph.D. thesis.

University of Cambridge, 1965. Unpublished typescript).
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This dissertation presents the results of a geographical
study of the rubber industry of Ceylon. It is divided
into 3 parts. The first part probes the circumstances
which attracted the rubber industry to Ceylon and examines
the economic milieu in which its initial development in
the island took place. An attempt is made here to examine
the problems faced by the rubber industry during its early
phase of expansion and to trace the developmentsof those
characteristics that are considered as lending it an
individuality. The second part desals with the inf'luence »
of the physical environment on rubber cultivation in Ceylon.
The primary purpose of this section of the study is to
recognize the advantages and disadvantages arising from
varietions in the physical setting, within Ceylon, and
between Ceylon and the other rubber producing countries.
Part 5 includes several inter-related aspects of production
and marketing of rubber. It opens with a chapter outlining
the main Peatures of the economy of Ceylon relevant to the
study and endeavours to place the rubber industry in the
context of the economic and land~use setting of the country.
This is followed by an investigation of the composition of

the industry, in which size and ownership of the units of

production of rubber in Ceylon are examined., Within the
framework of a classification of the industry suggested on the
basis of the study of its composition, such aspects as yield,
cost of production, replanting and the response of' the
producers to price fluctuations are dealt with in the chapters
thet follow. The next chapter examines the position of the
rubber industry of Ceylon in the world market,and reaches
conclusions on the prospects of the rubber industry of Ceylon
on the basis of a synthesis of certain findings of the
earlier sections. '

FETRIS, G.H.
The effect of price fluctuaticns on rubber production in
Ceylon : a study of the great depression and the Korean war

boom. The Ceylon Journal of Histerical and Social Studies

(New Series). 2 (1) 1972 : 76-87, 2 graphs, 5 tables, refs.

A fresh empirical study of the response of rubber producers
to price fluctuation, with reference to Ceylon, based on the
two fold division of the industry into the 'estate sector' and
the 'small-holdings sector'.  This study discusses on the
following topics : a review of price movements since 1909;
views on relative flexibility of different classes of producers
of rubber; rubber producticn on Ceylon's estates and small=
holdings during the depression (1628-1934) and during the
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Korean waer boom and the aftermath (1$49-1957); response
of estates and small-holdings to price changes during this
period. In regard to the relative flexibility of supply
in different sectors, it is seen that distinctions lie not
so much between the small-holdings and the estate sector,
but rather between different classes of producers within
each sector.

PEIRIS, G.H.

Plantation agriculture. In: Sri Lanka : a survey,
edited by K.M. de Silva., London, C. Hurst & Co., 1977,
Chap. 9, pp. 213-235, 14 refs.

A eritical review of rubber plantation, among other plantetion
crops in Sri Lenka in the last two decades.

PERERA, Marshell; DE SILVA, Maxie and McCONNELL, D.J.
Economics of rubber production in Sri Lanka. (Farm
Management Report, No. 9).  Peradeniya, FAO Agricultural
Diversification Project, 1974.
A survey on the economics of rubber production, collects the
ta relsting to costs, labour and production, based on a

survey of rubber estates for the year 1971-1872. Cost and
production functions, returns and profits are listed.

RAJARATNAM, 5.

History of plantation agriculture of Ceylon, 1886-1931,
with special reference to tea and rubber. iv, viii, 351,
xxxiii leaves. (M.Sc. tresis. University of London; 1961.

Unpublished typescript).

RAJARATIAM, S.

Plantation rubber industry in Ceylon. University of Ceylcn

Review. 20 (1) 1962 : 96-124, tables, 96 refs.
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A historical review of the plantation rubber industry
in Ceylon covering the period from 1876 to 1932. The

~ following points are discussed in this article: Price

movement in the plantation rubber industry; supply and
demend for rubber during the early stages of the industrys;
limitations to rubber cultivation in Ceylon; Supply and
demand in latter stages of the industry; the post-war

slump in rubber industry; the Ceylon's Stevenson Rubber
Restriction Scheme; and some aspects of rubber resiriction
in Ceylon. Due to less favourable growing conditions and
the government's landholding policy, Ceylon did not become

e leading producer. The improvement in the industry,
organizetion of producers and the rubber market are discussed

~with reference to Ceylon.

72.

RAMACHANDRAN, Nadareje

Foreign plantation investment in Ceylon, 1889~-1958.
Colombo, Central Bank of Ceylon, (Colombo Apothecaries Co.
Ltd., printers), 1963. vii, 200 p. (Central Bank of
Ceylon Research Series ).

The research of this study, which is a doctoral thesis
accepted by London University (see no. 74), This study deals
primarily with the financial experience from 1889 to 1858 of
the Ceylon Sterling tea and rubber companies. Information on
their operating results has been drawn from their files
maintained by the Registrar of Companies, London, and from
Stockbrokers' Manuals. Since it was not practicable to
examine the records of the total of 229 companies, a 30 per
cent sample was selected at random for this research. The
floatation of the rubber companies and the raising of capital
are first examined and then the tax burden. It is shown that
the economic effects of taxation since the last way have
principally beun to erode tea companies' savings and rubber
companies' capitals. The chepters on profits discuss the
effects of the international restriction schemes,and it:is
demonstrated that the profits earned have been insufficient
in relation to assert values in tea companies since 1939, and
even more so in rubber companies since the late 1920s. In
rubber economic profits have been partly capital payments.
The investment of funds in acreage extensions are replacement
of assets is analysed critically, and then finally the
disinvestment of funds since 1939,
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RAMACHANDRAN, Nadaraja

Yutlook for Ceylon's rubber industry. Ceylon Trade

Jourpal. 29 (7/12) 1964 : 704-712, 5 tables, 3 appendices.

Prospects for natural rubber are not congidered depressinge.
The growth rate for world rubber consumption is analyzed and
the demand forecast for 1970. A plan is outlined for the
rehabilitation of Ceylon's areas. Cost of production are
presented. The company-owned sector accounts for only 26 per
cent of the total acreage. An analysis is given of total
costs incurred by 21 rupee companies and by 14 sterling
companies in 1942. (World Agricultural Economic and Rural
Sociology Abstracts. 7 (3), 1965 : no.1520).

RAMACHANDRAN, Nadaraja
Sterling tea and rubber companies in Ceylon, 1889-1958.

Ph.D. thesis. University of London, London School of

Economics, 1962, See item no. 72.

75. /RUBBER. A TABLE OF STATISTICS FROM 1970 UPTO THE END OF

JUNE 1978 /.
Prepared by the Statistics Department of the Central Bank

of Ceylon. Economic and Social Statistics of Sri Lanka. 1 (1)

June 1978 . . « in progress.

Provides basic information and recent economic statistics on
the rubber economy. Coverage : Current data with comparable
data for recent past.

SOMERVILIE & CO. LID.
Rubber and the national economy, 1979 : a brief statistical
survey. GColombo, Somerville & Co. Ltd., /1980 /. 4 p.

With official reports and statistics available of the
performance, authors have attempted to gather all relevant
data concerning the rubber trade in 1979. Authors have also
tried to keep this survey as brief as possible, and the
information is easily and conveniently presented. This survey
is meinly intended for the benefit of those actively involved
in the production of rubber.
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SRI LANKA (CEYLON). Department of Census and Statistics.
Rubber acreage by districts. In: Statistical abstracts
of Ceylon (Sri Lanka). Colombo, the Dept., 1949-

amual.

-

This Table provides statistics of rubber acreage by districts
in Sri Lanka. The first issue was designed mainly to cover the
period 1937-1948, All statistics in succeeding issues are for
the calendar year ending 31 December. From the 13th edition
(1961) the abstract was published in English, Sinhala and Tamil
in the same volume. Source of the Table: Rubber Control
Department.

SRT LANKA. Ministry of Finance and Planning. Economic

Affairs Division.

Bibliography on economic aspects of the rubber industry in
Sri Lanka. Colombo, 1979. ii, 42 p.

About 220 titles in alphabetical. order of author, and deals
on the eccnomic aspects of rubber industry in Sri Lanka. An
attempt has been made in the document to give an indication
of the sources where the documents are found. This has been
compiled by Sujatha Sathkumara of the Economic Affairs

Division of the Ministry of Finance and Planning under the
supervision of the Library Committee.

SRTI LANKA. Ministry of Plantation Industries.
Natnral rubber statistics of Sri Lanka, No. 1.  Colombo,
Ministry of Plantation Industries. 31 pe, 1973, 27 tables.
Reflects the over-all position of natural rubber industry

for the period 1966 to 1971. Intended to be an annual
publication.

WARUSAVITARNE, B.
vThe present agricultural problems in rubber production.

R.R.I.C. Bulletin (N.S.). 2 (&/4) 1867 : 77-78.
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The following problems are discussed in this paper.
1. Recovering the estimated crop. 2. Obtaining the crop
within the estimated cost of production. 3. Acquisition of
the requisites of production, and 4. Transport of the
finished product to the sales point.

WICKREMASINGHE, W.N.
Review of the Statistics Seotion, / R.R.I.C. /. For 1978 :

Rubbe. Res. Inst. Sri Lanka. Ann. Rev., 1978 (1979), pp. 118-

120; For 1979 : ibid., 1979 (1980), pp. 114-116.

Production,Consumption and Marketing

BANKS, R.D.

Marketing aspects of new process rubvers R.R.I.C. Bulletin

(N.8.). B (3) 1968 : 82-90.

The author in his paper brought out a number of salient points
for the consideration of the producers He pointed out certain
fundamental facts regarding the factors governing costs of
marketing the new process rubbers, the freight rates compared to
the traditional forms, the factors that dictate prices and the
markets for the future. The underlying theme of the author's
paper is the importance of changing over gradually to the new
process rubbers as these are definitely the rubbers of the
future.

CENTRAL BANK OF CEYLON

Rubber : exports, sales and prices. Central Bank of Ceylon

Bulletin. Colombo, the Bank, Volume 1, 1951 : Mofithly.

Factual and analytical data on rubber exports, sales and.
prices. The data cover monthly figures at the time the
Bullctin goes to print, and the latest available information
does not in every table relate to the same month. To enable
comparison, monthly figures for recent year are given, and
also the years since 1938. '
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CENTRAL BANK OF CEYLON.

Rubber-production and exports. Central Bank of Ceylon.

Annual Report. Cblombo, the Bank, 1960 : Annual.

An gnnual review of the economy, which gives a detailed
analysis of rubber production and exporits in Sri Lanka, among
other economic trends and development, formed a part of the
Central Bank Annual Report, prior to 1973. Beginning 1975,
it has been decided to publish the Review of the Economy as a
separate document from the Central Bank Annuel Report.

Published separately in Sinbhale, Tamil and English.

CEYLON. Department of Census and Statistics.

Cost of production of rubber per lb. In: Statistical
abstracts of Ceylon / Sri Lankse /. Colombo, the Dept., 1949~
Amual.

The cost of production of rubber are based on a survey
carried out jointly by the Department of Census and Statistics

 and the Rubber Control Department. The costs figures given

86.

87.

in the Table are all inclusive cost up to the point of the
Colombo suctions and port of shipping. Source of this Table @
Department of Census and Statistics.

CEYLON. Department of Census and Statistics.
Tea and rubber production. In: gtatistical Abstracts of
Ceylon (Sri Lenka). Colombo, the Dept., 1949~ . Amual.

This Table provides statistics of rubber production in tons.
Source of this Table: Rubber Control Department.

CEYLON., Department of Commerce.

Comnodity markets - rubber. Ceylon Trade Journal.

Colombo, the Depte, Volume I, 19355~ . Monthly.

Reviews monthly, production of rubber by type, world markets,
Colombo auctions, and exports of rubber by destination. The
data covers monthly figures at the time the Journal goes to
prin’t e
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CEYLON. Department of Commerce.

Review of Ceylon's foreign trade. Ceylon Trade Journal.

Colombo, the Dept., Volume I, 19386~ . . Monthly.

These @6nthly issues reviews monthly and annual Ceylon's
foreign trade of rubber.

CEYLON. Department of Commerce.

Statistics : export rubber. Ceylon Trade Journal.

Colombo, the Dept., 1, 1935~ . Monthly.

A statistical table rubber exports with average prices.
The data covers monthly figures at the time the Journal goes
to print, and the latest available information does not every
table relate to the same month. To enable comparison monthly
figures for current year and previous year are given and also
the annual figures of & previous years and 1938.

COLOMBO RUBBER TRADERS' ASSOCTATION.
Annual reports. In: Ceylon Chember of Commerce. Annual
report and accounts. Colomho, 1960- . Annual.

Periodical review of the output of rubber and the trade in
ribbed smoked sheet, latex crepe, scrap Crepe, sole crepe,
liquid latex and technically specified rubber. This review is
published as a separate chapter in the Annual Report and
Accounts of the Ceylon Chamber of Commerce from 1964.  The
title of this report changed to Annual Review of Business and
Trade from 1976.

GENERAL AGREEMENT OF TARIFY¥S AND TRADE. International
Trade Centre.
Market fqr selected manpfactured rubber products from Sri
Lanka. Geneva, UNCTAD/GATT, 1973. 103 p. (Restricted).
Report of the mission to the Persian Gulf, the United Kingdom,

Nigeria and Kenya analysing and identifying potential markets for
manufactured rubber products from Sri Lanka.
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GUNAWARDENA, A. de Vaas
Transnational Corporations in the rubber industry.

Economic Review (Sri Lanka). 6 (9) Dec. 1980 : 20-21.

NB is a export-oriented commodity with less than 10 per
cent of production being absorbed into manufacturing processes
in the producing countries. World NR production is dominated
by 4 Asian countries including Sri Lanka, This article
describes transnational corporation (TNC ) activity which are
of significance and interest. In Sri Lanka two types of
companiesyand Rupee Companies and by 1970 an estimated 27 per
cent of national production, and 25 per cent of the acreage

- was handled between the Sterling and Rupee Companies. Under

5.

95.

the Land Reform Laws of 1972 and 1975 Sri Lanka resulted in
the sxpropriation of foreign rubber estates.

KUM™ *NAYAGAM, 5.

The role of the broker, R.R.I.8.L. Bulletin (N.8.). 12

(1) 1977 : 24-28,
The author summerises in point form 14 items that would
cover functions snd services of a broker, and then highlights

on the services to the two major components in the trade - the
buying sector and the planting sector.

LEELARATNE, T.P.G.N.

New incentives for rubber production and exports. Economic

Review (Sri Lanka). 6 (9) Dec. 1980 : 10-

PERIES, 0.8.
- A study of the productien strategy for the development of a

marketing system for pale crepes R.R.I.S.L. Bulletin (N.S.)

9 (3/4) 1974 : 61-65.

This article discusses technical specifications, availability,
presentation, sales promotion, after-sales service, price of
crepe, rubber and the manufacture of finished rubber products.
The price of crepe rubber is governed by supply and demand. The
current price is too high for the future of the product.
Therefore it is recommended that production should increase by
5,000 tons in the next 2-3 years. This will help to reduce the
price and stabilise it. It is thought there is a market for
about 60,000 tons in the next 5 years if develeped on the lines
already indicated. ‘

* were formed, namely Sterling end
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ROMATNE, Grahame B. gnd GUNARATNE, Charles D.

If Sri Lenke is to get established 3s a rubber goods

exporter, Karmantha. 3 (?) August 1976 s 67,

In 1973, the International Trade Centre (ITC) undertook a
study in selected countries to find export markets for Sri
Lanka's manufactured rubber products. The mission was
carried out by the two authors. Prior to their overseas .
mission this team carried out a survey of the export capacity
of local rubber goods manufacturers in order to identify the
firms that could be considered likely exporters as well as the
products which had immediate or further export potential. The
team drew attention to several shortcomings in the production
of manufactured rubber goods and the incorrect attitudes of
several manufacturers who were hoping to cater to export
markets. The authors say that & lack of planning, stemming
from an unprofessional approach to marketing by management,
that is at the root of the problems. The extracts published

‘in this article are set out as pointers to those industrialists

who intend entering export markets. This article focusses
attention on the drawbacks in several of our rubber manufacturlng
lts and makes sugges*ions.

SALGADO, S.J.

New trends in the productlon and marketlng of crepe rubber :

agency house views on crepe rubbers. R.R.I.5.L. Bulletln (N.S.)
9 (3/4) 1974 : 25-24,

Increased prices sarc now being peid for high crepe rubbers In
order to inercase production off cr<;c rubber in factorics in Sri
Lanka, more attention must te paid to electrification,

replecement of old machinery, improved transport, avallablllty of
drying space, and availability of chemicals.

SILVA, P.A.

The role of thg GQiombo Rubber Traders' Association. R.R.I.S.L.

Bulletin (N.8.). 12 (1) 1977 : 21-23.

Thls paper deals with the role played by"the Colombo Rubber
Traders' Association in getting the rubber produced in the

“estates into the bands of consumers overseas, and discusses on

their major responsibility of the CRTA, i.e. the conducting of the

Colembo rubber auctions. Its connection with international bodies . -

such as the International Rubber Quality and Packing Conference
(IRQPC), and the Internatiocnal Rubter Ascoc1atlon are also '

_&escrlbed.
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SILVA, P.A.

Some aspects of marketing crepes and problems of the

ribber trade. R.R.I.S.L. Bulletin (N.S.) 9 (3/4) 1974 :
41-44.

Price stabilization so that foreign buyers can rely on
realistic price movements is thoughtdesirsble. Licensing
procedures need to be refined.  The problem of liquidity is
also noted. Bxport credits are needed. (World

- Agricultural Economics and Rural Sociology Abstracts. P

100

101.

102.

(3) 1977 no. 1405).

soYz4, D.

U.S. rubber disposal programme and its effects on natural

rubber prices. R.R.I.C. Bulletin (N.5.) 2 (3/4) 1967 :
81-82,
A summary of a paper presented at the Sympositm on the

Problems of the Rubber Industry, Colombo, B.M.I.C.H. on 10th
July 1967.

STRAARUP, E.L.

Present market arrangements for rubber. R.R.I.C. Bulletin

(N.S.) 2 (3/4) 1967 : 84-85.

A summary of a paper presented at the Symposium on the
Problems of the Rubber Industry, Colombo, B.M.I.C.H. on 10th
July 1967. This paper represents the views of the Colombo
Rubber Traders' Association and the Ceylon Brokers' Association,
on the production and local disposal, grading and overseas
marketing.

VARATHUNGARAJAN, G.
Role of the rubber technologist in natural rubber marketinge.

R.R.I.S.L. Bulletin (N.S.). 10, 1975 : 1-8, 2 diagrams,

3 refs.
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“The main functions of marketing are: (a) market research,
(v) product development and design, (c) sales promotion,
edvertising and after-sales services. The rubber market is
highly competitive and the seller should process a high level
of technological competence to achieve success in this field.
One major disadvantage of the present system of NR marketing

is its nmon-technological nature ~ it is more sales oriented
rather than customer or product oriented. This paper

describes how the existing system of marketing NR may be made
more technologically oriented and discusses the importance of
rubber technologist in the marketing of NR. Technological
personnel could carry out the various markecting functions and
improve the communication between the customer and the producer.
Such communication and the flow of information could greatly -
help the various research organisations in carrying out more
customer oriented research and tailor-making of rubbers to suit
end-use requirements. Co~ordinated action by all producing
countries in order to strengthen NR's competitive position
vis-a-vis the synthetics is urged. It is proposed that a
central market research and market intelligence organisation be
set up under the aegis of the Association of Natural Rubber
Producing Countries (ANRPC), a8 the first stage of co-ordinated
action,. Technical information from various customers through
dealers and other market operators should be freely available to
the research organizations and producers of member countries.
(Author's summary).

WIJESINGHE, M.

Freight and shipping of rubber. R.R.I.C. Bulletin (N.S.)

2 (3/4) 1967 : 83.

A summary of a paper presented at the Symposium on the
Problems of the Rubber Industry, Colombo, B.M.I.C.H. on 10th
July 1967. Palletisation and freight rates of NR are brlefed.



- 104,

105.

- 37 -

Socio-Economics of Smallholders' Management

and Group Processing

BARLOW, C.; PERIES, 0.S.; DISSANAYAKE, A.B.
CHANDRASIRI, G.R. and GARRAD, B.

Some aspects of the economics of smallholding rubber in
Sri Lenka. In: Proceedings of the InternationalvRubber
Conferencé, Kuala Lumpur, 1975. Kuala Lumpur, Rubber
Resecarch Institute of Malaysie, 1976. Vol. 3, PP. 385407,
2 maps, graph, 13 tables, 13 refs.

This paper review on a 1971 study of 289 high-ylelding
rubber smallholdings in Sri Lanka. All major inputs, and

“4he outputs of rubber secured from them, are recorded. The

study showed that most resources, particularly trees and

lebour were used more intensively than on estates. More trees
and labour per hectare were associated with higher yields.
While ferms below O.4 ha were primarily operated by family
labour, larger farms employed hired labour. Few holdings used
weedicides or fertilizers, but pest and disease control

materials were applied widely. Most farmers processed their

rubber on contract, using privately owned facilities which
scemed generally unsatisfactory. They sold their rubber
about once a month, there being distinct advantages over
selling more frequently in terms of higher prices received.

The major item of cost in production and processing inputs for
processing and for pest and disease control were also important.
While family income per hectare showed no significant trend
with increasing area of holdings, the average returns to labour
were lowest on the smallest holdings. Very significant
increases in family income occurred with increasing yield,
these being accentuated by reduction in costs per kilogram.

CHANDRASIRI, G.R.; GARRAD, B.; T80, C.K. and
WEERASINGHE, S.

The specification and estimation of a production functim for

smallholding rubber in Sri Lanka. J1. Rubb, Res. Inst, Sri

Lanka. 54, Part 1, No, 2, 1977 : 398-416, 10 tables, 13 refs.
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An attempt is made to analyse the main input/output
relationships in a cross-section of smallholdings growing
high yielding rubber in the Matugama and Agalawatta areas

~of Sri Lanka. It follows from the results reported by

Barlow et _al (1975) of the 1971 survey of these holdings.

The factors found to have most impact on cutputi were tree
age, planting density, area of mature rubber and tapping
frequency. Specification problems associated with these
variables and with rubber, as a perennial crop, are
discussed. Two sain types of clones TJIR 1, and FB 86 were
grown ‘on these h 'd1ings and a comparison .. their performance
was medée.  Similsvly. the samp’e has been divided by the
number snd type (fudly or hir:d) of lab mr mn’oyed, -
evaluating the ..ormance of the variouw noladig s in tho
cample,  Th: ughout this paper th Cobb Javg » pv o tuei on

4

function app. o 3 Tellowed. (Authors wm 'y

CHANDRASIRY, G.R ; GUNASEK..! K.D.B.H. nd
WEERAS!NGHZ, ' L. -

Socio-zconomic aspects of group processing of smellholier's

latex in Sri Lanka. Jl. Rubb., Res. Irs%. Sri Thnka:o 55,

1978 ¢ 13-22, 10 tables, 7 refs.

There are 84 group processing centres (6FC) in operation and
24 are being constructed by the Governmerit. The GPC scheme
brings sbout socio<economic benefits; of which are primarily
dependent on the price differentials between various grades of
RSS; the quality of rubber produced at each GFC; the quantity
of RSS produced per GPC; the maximum benefits achieved with
an ef'ficient system of transport, storage and handling could be
provided to minimize the deterioration in quality before
shipment; the GFCs should be given a fair deal by way of
correct weighting and grading at the time of sales to maximize
the benefits to the smallholders; emphasis by the extension
worker towards improving the quality of rubber; and even if
the loan of RS, 12,000/= is not paid back by the GFC yet it is
a profitable project as illustrated.

DE SILVA, Sumith
A report on the sample survey of the rubber smallholdings of
Sri Lanka. Colombo, Ministry of Plantation Industries, Svri

Lanka. [/ IV/, 45 p., 1974, tebles (uimec . iphed).
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Report of a sample survey of rubber smallholdings and
estates below 100 acres, conducted by the Ministry of
Plantation Industries and the Rubber Research Institute of
Sri Lanka. This survey aims at furnishing quantitative
informetion on area under rubber, age of plantation,
veriety planted, replanting, processing facilities,..
awareness of market prices, percentage of production in
verious grades of sheet rubber and type of labour engaged
in the industry.

DE ZOYSA, R.P.M.

The development and functioning of the Smallholdings Advisory
Department of the Rubber Research Institute of Sri Lanka. In:
Scientific Symposium, Part 1, Cochin, India 26-28, September
1974. Text of papers. Vol. I, Session D (36). London, |
International Rubber Research Development Board, 1975. 8 Dey
tables, 3 refs.

Origin, structure and function of the Advisory Department

are indicated. Functions such as dissemination of information,

 practical and financial assistance, education of smallholders

109.

(demonstrations, training classes, film shows, smallholders’
conference and Sinhala Bulletin) and inspection are discussed
in more detail. (Abstracts on Tropical Agriculture. 2 (10) :
no. 10867,

DE ZOYSA, R.P.M.

Group processing centres in Malaysia. R.R.I.S.L. Bulletin

N.S.). 8 (1) 1973 : 29-5b, 1 plate (photo.)

Group processing centres are being established by the
R.R.I.S.L. where adequate facilities for the processing of
smallholders' latex are not availeble. In this article a
study of Group Processing Centres in Malaysia is presented with
a view to publicising the techniques adopted in that country,
so as +to enable us to compare the methods and make our Group
Processing Centre Programme in Sri Lanka more effective. The
administration, establishment cost, maintenance, and benefits
to be derived from Group Processing Centres are discussed here,
together with recommendations and suggestions for the

improvement of our programme.
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DE 20YS&, R.P.M.
-State sponsored group processing centres. R.R.I.S.L.

Bulletinr(N.S.). (Conference Supplement). 8 (3/4) 1973 :

6~8. B

A brief description on the group processing centres in Sri
Lanka.

DISSANAYAKE, A.B.

An assessment of the training classes on rubber cultivation
for smallholders. In: Report of the fourth semirar and
workshop on progress and development of rubber smallholders,
Colombo, 17-22 July 1¢80. Published by the Association of
Natural Rubber Producing Countries, 1980. Appendix 9, pp. 96.
(Summary).

The paper anaslyses a scheme of training classes for rubber
smallholders which was started in 1963. It describes the
progress made and the results obtained in terms of the
usefulness of the training, its deficiencies and suggestions
for improvement. Full text will be published in the

Proceedings of the Fourth Seminar and Workshop on progress
and development of rubber smallholders.

DISSANAYAKE, A.B.
The economic life span of the rubber tree in smallholdings.

3. J1. Rubb, Res. Inst. Ceylon. 44 (3/4) 1968 : 47-53,

2 tebles, 2 refs.

Theoretically, the economic life span of a rubber tree is
worked out at about 36 years on the standard system of tapping.
A survey was carried out to ascertain how far this is true for
replanted smallholdings. Due to deviations in the system of
tapping in smallholdings, the average economic life span of a
rubber tree has been observed to be very variable ranging from
24 years to about 40 years. A slightly higher rate of replant-
ing therefore appears to be better for smallholdings. (Author's
abstract).



113, DISSANAYAKE, A.B.
The group proceszing centre as a means of improving
the quality of rubber produced by smallholders in Sri Lanka.
In: Soianxific Symposium, Part 1, Cochin, India 26-28
Sept. 1974, Text of papers. Vol. 1. Session D (59).
London, Latermationsl Kubber Research Development Board.,
1975 * pp.. B tables, 5 refs.; Reprinted in B W.T,¥.Tg

Bulletin (v ~ )~ 1975 & 22-BU.

e

Since it iz difficult to improve the skill of every
smallholder to a sufficient degree to manufacture & high
percentage of No. 1 smoked sheet, and further since it will
be impracticable to make available to all, the necessary
capital equipment, the next best thing is %o bring a
manageable number of smallholders together, and %o provide -
them with the expertise and the necesary capital equipment
to manufacture sheet of the highest possible quality. This
is the thinking behind the establishment of Group Frocessing
Centres (CEC) by the Rubber Research Institute of Sri Lanka.
GREC ware established as from 1970. Detailed information is
provided on orgasization of GFC, financing and repeyment of
loans, advantages of a GPC over past metheds, the economics of
GG, grades of RSS manufactured, the greater profitability of
e GPC and return on capital. GPC can be recommended as a
method of rapid improvement of smallholders' rubber.

114, DISSANAYAKE, A.B.
Review of the Smellholdings Department ZfR.R.I.C.Wf. For

1960 : Rubb. Res. Inst. Ceylon. Ann, Rev., 1960 (1861), pp.

75-81; For 1961 : ivid., 1961 (1962}, pp. 89-99; For 1962 :
ibid., 1962 (1963), pp. 128-145; For 10€H : ibid., 1963 (1964),

po. 96-114; For 1964 : ibid., 1964 (1965}, pp. 99-122
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115. DISSANAYAKE, ALB.

116.

117.

A study of the rubber industry of Ceylon with special
reference to smallholdings, . vii, 180 leaves, 3 graphs,
(photos.), 45 tables, 32 refs. (M.Sc.(Agriculture) thesis,

University of Ceylon, Peradeniya, 1969, Unpublished
typescript).

This study assesses the present position and possibilities
of natural rubber (NR) industry in the context of the world
supply and demand for rubber. As 31 per cent of the
acreage under rubber in Ceylon consists of smallholdings
(under 10 acres) the position of smallholdings is studied in
details In comparison to other categories of plantations
smell estates (10~100 acres) medium estates (100~500 acres-)
and lerge estates (500 acres) the viability of smallholdings
is studied by working out the cost of production of small-
holdings for comparisons with that of the other categories.
The present policy of the Government with regard to small=-
holdings is also discussed and an attempt is maede to recommend
ways and means of improving the viability of the NR industry
in general and the smallholdings in particular in the event of
a further drop in the price of NR.

DISSANAYAKE, A.B.

Trends in extension methods for smallholders. J1. Rubbe.

Rese Inst. Sri Lanka. 55, 1978 : 1-4, 3 tables,
This article discusses the future trends in extension

methods, specially {'or smallholders.  This paper presented
at the International Rublicy Conference, Sri Lanka, 1976,

JAYASURIYA, S.K.W. and CARRAD, B.
Decision meking in smallbolding rubber : attitudes to

replanting in Sri Lanke. Jl1l., Rubb. Res. Inst. Sri Lanka.

24, part 1, no. 2, 1977 : 381-397, 2 graphs, 12 tables, S5 refs.

The paper presents some early results of an enquiry into the
major influence behind replanting decisions of the small rubber
grovers in Sri Lanka. It interprets farmers' responses within
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the framework of multi-periocd profit maximization model

and discusses the relevance of this type of approach for
understanding smallholding investment beheviour. In 1975

a survey of 165 smallholdings was conducted in the Colombo,
Kalutara and Ratnapura districts. The aim of the survey
was to gain information about how smallholders made their
decisions to replant rubber, the type of factors they saw as
particularly relevant in influencing these decisions and what
was +their expected outcone. The responses gained showed &
wide range of influences at work : the main ones encouraging

fParmers to replant were the promise of a study flow of output

and a reasonable income, low risk and a lack of viable
alternative crops. Negative influences for replanting ranged
from too great a need of current income (albeit very low) to
w1 down their trees, insufficiency of the replanting subsidy
and the greater profitability of other perennials.  The
responses are presented in a cross tabular farm with levels

of income, size and other characteristics of holding and the
expressed choice of investment policy. Concluding comments
are made on several of the main factors influencing replanting
sttitudes.  (Authors' SUMMIAYY ).

PEIRIS, H.H.
Review of the Smallholdings Department, [TR.R.I.C.d7.. For

1965 : Rubb. Res. Inst. Ceylon. Ann, Rcv., 1965 (1966), pp.

76-08; For 1966 : ibid., 1966 (1967), pp. 147-159;  For

1967 : ibid., 1967 (1968), pp. 75~86; For 1968 : ibid.,

1968 (1969), pp. 70-80; For 1969 : ibid., 1969 (1970), pp.
94-104; For 1970 : ibid., 1970 (1971), pp. 83-89; For 1971 :

ibid., 1971, ppe 114 =1.20; For 1972 : ihid., 1972, pp. 107-111;

For 1973 : Rubb. Res. Inst. Sri Lanka. Ann. Rev. For 1973

(1974), pp. 90-98.

PERTES, O.S.

Concern for rubber smallholders. Economic Review (Sri Lanka)

6 (9) Dec. 1980 : 24-25, table.

This is from a paper presented in connection with the
Association of Natural Rubber Producing Countries (ANRFC)
Seminar held in Colombo in July 1980. He summarises the several
social, econonic, marketing, institutional and other factors facing
the smallholders. The author pointed out the problems of the
rubber smallholder is basically one of lack of finance and the
other resources available to the bigger producer.



120. SIVASUBRAMANIAM, V.
The economics of rubber smallholding in Ceylon.

Industrial Ceylon. 6 (4) Dec. 1966 : 563-367.

A brief survey of the economicsof the smallholdings.

121. WAIDYANATHA, U.P. de S.; WIDANAPATHIRANA, A.S.
" and DE ZOYSA, R.P.M. |

Some observations on Sri Lankan rubber smallholder
practices with special reference to tapping. In: Report‘
of the fourth seminar and workshop on progress and development
‘of rubber smallholders, Colombo, 17-22 July 1980. Published
by the Association of Natural Rubber Producing Countries, 1980.
Appendix 9, pp. .

An ebstract.

122. WIDANAPATHIRANA, A.S.

Improved participation of rubber smallholders in extension
activities. In: Report of the fourth seminar and workshop
on progress and development of rubber smallholders, Colombo,
17«22 July, 1980. Published by the Association of Natural
Rubber Producing Countrics, 1380.  Appendix @, ppe 98,

An abstract.

123. WIDANAPATHIRANA, A.S.
Some problems associated with educating the rubber smallholders
in Sri Lanka. Proc. Sri Lanks Ass. Advmt. Soi. 36 (1) 1980 :
84,

An abstract.
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. Bconomics of Replanting

ABEVSEKERA, C.M.

An evaluation of rubber replanting cycles in relation to

: productiviﬁy and profitability. Ceylon Management Accountant.

125.

126.

2 (3) 1974 : 3740, 5 tables.

The object of this excrcise is to stimulate inquiry and

discussion on this matter and to provide a simple yet rational

basis of evaluating three straight forward alternatives, vize.

1. alternative X ~ on a 33 year cycle with intensification
during years 27 to 33. 9. Alternative Y - an a replanting
cycle of 30 years with BEthrel stimulation during years 24 to 30.
3. Alternative 2 -~ on & replanting cycle of 25 years with Ethrel
stimulation during years 19-25.

ABEYSEKERA, H.E.R.

Ceylon's replanting acheme. Far Bastern Econonic Review

(Hong Kong). 24 (4) 1961 : 249.

The government has decided to extend the subsidized rubber
replanting scheme. Up to now over 65,000 ha of Ceylon's
total of 300,000 ha rubber have been replanted with high
yielding meterial, and it is expected that by the end of 1962
the replanted area will be 90,000 ha. When this area is in
bearing the production, now Some 100,000 tons, will increase by
about 60 per cent. The present rate of replanting is about
10,000 ha a year, at a cost of Rs. 20 million annually. Some
details on subsidies and exports. (Tropical abstracts. 17 (2)
1062 : no. j.408). '

DIAS, W.P.H.

The Rubber Replanting Subsidy Scheme.  Ceylon Today. 9 (8)
June 1960 : 22-26, 8 photos.

This paper identifies the functions and the progress made by

the Ceylon's Rubber Replanting Subsidy Scheme which was
inaugurated in 1933.
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127. ETHERINGTON, D.M. and JAYASURIYA, S.K.W,
The economic analysis of rubber replanting cycles.

R.R.I.8.L. Bulletin. 13, 1978 : 1-6, 5 tables, 9 refs.

This paper has set out the basic decision rule for the
optimal replzcement of rubber trees with and without time
preference. A key lesson to learn from the present exercise
is that time is important in the economic analysis of
perennial crops and, the more important it is (in terms of
higher interest rates), the less significant are forms of
technological change (e.g. stimulation) which influence yields
only in later years.

128. ETHERINGTON, D.M. and JAYASURIYA, S.K.W.
The economics of rubber replanting cycles : an interpretive

essays Jl. Rubb. Res. Inst. Sri Lanka. 54, part 1, no. 2;

1977 : 460-477, 9 graphs, 10 tebles, 15 refs,

This paper applies the economic prineiples. of optimal
replacement to the case of rubber trees. The principles are
illustrated using a recent set of data from Sri Lanka, . Various
forms of embodied and disembodied technological change are
investigated using a range of interest rates. The timing of
the effects of the technological change is shown to be of
critical importance. The main conclusion is that innovations
which allow rubber to be tapped earlier and raise yields in the
early (virgin bark) years are much more important to the long
run viebility of the rubber industry than effort to raise yields
during the tapping of second renewal bark., A similar conclusion
relates to the effects of intercropping. While the influence
and importance of changen in prices and interest rates on the
optimal replucement of Hevea trees producing latex is certain,
the introduction of wood as an important by-product is likely
to hove confounding effects on optimal replacement dates.

129. HERATH, Herath Mudiyanselage Gamini
4 study of supply response of rubber in Sri Lanka. ix,
106 leaves, graphs, tables, 28 refs. (Degree of Master of
Agricultural Development Economics. Thesis. Australian
National University, 1975. Unpublished typescript).
The rubber industry occupies an impor£ant place in the Sri
Lanka economy. The recent performance of the industry both in

respect of replanting and processing and the deteriorating
position of rubber in world trade has caused great concern. The

’
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 Rubber Replanting Subsidy Scheme

151.
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need to improve replanting, production and processing

is recognised by the government. To this end a rubber
replanting subsidy and some processing facilities are
provided. The results have not been encouraging. This
study attempts an estimate of the replanting and output
response of rubber producers. The main determinants of
replanting such as profitability and the replanting subsidy
are specified and discussed. These are investigated for
three different producer groups namely: smallholders,

medium estates and large estates. The determinants of

output are also lnvestigated. Several hypothesis are
formulated. in respect of output response. It is seen that
profitab* “ty as determined by costs aud pidces has been the
only important determinant of replanting by all three producer
groups. These groups are shown teo have been efficient in an
allocative sense.  The recen: declire in profitability is

the reason for the decline of replanting of all groups despite
the replanting subsidy, Price is not found to be an important
determinent of output in this study. However, it is argued
that price could be an important determinant of output. It
is shown that the obscure role of price has been due to the
high yielding varieties coming into production. (Author's
summary) .

e

RATNAPALA, N.L.

Revival of the rubber industry. Ceylon Today. 16 (6)

June 1967 : 10-11.

This article identifies the progress made by the Ceylon's
% RSS) launched since 1953.
At the end of 1967, more than 40 per cent of the cultivated

_acreage in rubber had been replanted under the RRSS.

RUBBER RESEARCH INSTITUTE OF CREYLON. Advisory Circular No.80.
A guide to the cost of replanting rubber. Agalawatta,

R.R.I.C. 1969. 5 p. R.R.I.C. Bulletin (N.S.) 4 (1/2)

1969 : 11l=-15.

Presents average costing figures, compiled in consultation
with agency houses and the experienced planters in replanting.
The figures refer to the costs of a high standard of
agricultural practice to produce the best results from the
recommended high-yielding planting material. This circular
supersedes RRIC Advisorv Circular No. 52.
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132. WIJEPALA, Geethanjalie and SENANAYAKE, Y.D.A.
A study:of Ceylon's rubber replanting subsidy schems.

Jowrnal of the National Agricultural Societv ¢* Cey™ .

75 1970 : 69-91, 3 graphs, 11 tables, 7 refs.

The Rubber Replanting Subsidy Scheme (RRSS) has functioned
for 17 years since its inception in 1953. As the
government moy support more subsidy schemes in the future A
examination of the RRSS should give info__aition to the
usefulress of subsidised agriculture in this countiy. ‘his
paper identifies the progress of the RRSS and the '+ ib e
economic and social benefits that are directly attiibuted to
the replanted rubber. .
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Aggicultural Research
‘Rubber Planting

- General

CHANDRASEKERA, L.B.

Plantation research. R.R.I.S.L. Bulletin (N.S.).

(Conference Supplement). 8 (3/4) 1973 : 37-39.

Brief description on rubber plantation research carried
out at the Botany Department, Rubber Research Institute of
Sri Lanke, on yields, planting methods, tapping methods and
yield stimulants. ' _ -

CHANDRASEKERA, L.B. .

Review of the Botany Section, / R.R.I.C. for 1965_7.

* Rubb. Res. Inst. Ceylon. Ann. Rev., 1965 (1966) pp. 13-82.

As in previous years, advice was sought on the choice of
new high~yielding clones for use in replanting programmes
and on tapping problems connected with methods for obtaining
increased yields from low-yielding seedling and budded areas
with the aid of yield stimulation or intensive tapping
systems. All previous yield stimulation experiments were

discontinued as these areas were required for replanting. Two

long~term experiments were set down in 1965 on two commercial
estates to assess the effectis of long-term stimulation in one
case and to comparc the yield responses from stimulation and
tapping on the §/2, d/3, 67 per cent system as against the
standard §/2, /2, 100 per cent system without stimulation in
the other. An experiment to evaluate the long-term effects
of tapping during the wintering period as well as the effects
of yield stimulation on virgin bark is in progress at
Dartonfield. The list of planting materials recommended for
use in Ceylon was completely revised during the course of the
year and drastic changes have been made. According to the
nev list, only clones RRIC 45, FB 86, Wagge 6278 and GI 1 are
recommended for general large scale planting. On the other

" hand, a large number of experimental clones are now recommended

for small and medium=-scezle planting. To encourage such

‘planting in the latter groups, RRIC clones 5, 36, 37, 88 and

89 have been declared 'free' clones within the island. Clone
RRIC 45 continues to yield satisfactorily in the fourth year
of tapping in a large-scale trial at Nivitigalakelle. It has
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desirable vegetative characters and is relatively
unsusceptible to leaf and panel diseases. Clone RRIC 44
planted in the same experiment had recorded higher yields
than RRIC 45. - This clone however has the unsuitable
morphological charaeter of a fluted trunk. The yields of
clones RRIC 5, 7 and 41 continue to be promlsing. o In the
1949 large-scale clone trial at Hedigalla, clone RRIC 86

recorded yields higher than that of the control ‘¢lone FB 886,

Clones RRIC 88 and 89 continue to maintain high ‘yields in the
19346 replanted area at Nivitigalakelle Experimental Station.
These two clones have now been included in a number of large=-
scale clone trials under commercial conditions. Clones

RRIC 90 and 91, which are final selections from the 1962
small=scale clone trial at Hedigalla, will be included in
further large-scale clone trials in 1966. Clone RRIC 36 had
meinteined high yields in all the Institute's experimental
areas. This clone is however very susceptible to Bark Rot
when planted in the wet districts. In a multi-olone trial
in the Kalutara District clone RRIM 823 out=yielded all other
clonés during the first two years of tapping. In 1965 the

“average yleld was 33.3 g per tree per tapping as compared

~ with 19.9 g per tapping in the control clone FB 88. A

135.

programme was drawn up for the setting dowvm of yield trials
of the more promising clones in commercial estates. These

trials would give us data on the suitability of Hevea clones
for particular districts as well as their performance under
actual commercial conditions. = One such trial is already in
progress in the Avisawella District and arrangements have been
made to set down similar trials in 1966 in the Ratnapura,
Moneragala, Kalutarae, Kelani Valley, Kegalle and Matale
Districts. - By the end of 1966 the clones RRIC 5, 36, 41, 45,

52, 75, 86, 88, 89, 91; RRIM 605, 701, Nab 15 and AVROS 427

are likely to. be under test in these yluld trials, The two
trials set down to evaluate the feasibility of economically
inter—cropplng rubber with cocoa or coffece in marginal areas
in the Xoslanda and Kurunegala Districts respectively are
proprgsminp batiwiuctoruly.

CHANDRASEKERA, L.B.
Review of the Botany Department, éfR.R.I.C. for 196547.

Rubbe Res. Inst, Ceylon; Ann. Rev., 1966 (1967), pp. 44-71.

While general advisory work fell within the purview of the
newly-formed Estates Advisory Department, special problems
related to planting, tapping and yield stimulation continued
to be attended to by this Department. Owing to the
unavailability of sultable clonal materials at the Institute's
estates, investigations on yield stimulation have been limited.
Once again we appeal to estates to offer us 10-acre or larger
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blocks in which to carry out trials. Results of a small-
scale experiment at Dartonfield confirm the findings .
elsewhere that the response to stimulation of wvirgin bark is
poor. A small-scale experiment commeneced in August, 1966

on cloné Tjir 1 has so far shown that the yield response to
application of RRIC Mixture T was better than to injection
of copper sulphate. Clone RRIC 45 continues to perform well"
in our yield trials. It is vigorous grower and although-a
few clones may out-yield RRIC 45, it offers -a satisfactary
combination of yield and grow&h as well as relative freedom
from leaf and panel diseases. ' In trial plots under dry .

climatic corditions in the Kurunegala and Moneragala Dlstrlcts,

it has maintained its growth, vigour and relative freedom from

leaf dlseases. In the wet districts this clone should yield

around 500 1lb. peér acre in the first year of tapping and
exceed 1,000 1b. per acre in the 4th year of tapping. -Among
the RRIC clones under test, 86, 88, 89, 90 and 91 are
performing well and. at least one of these clones is expected
to yield over 2,000 lb. per acre at maturity. RRIC 36 is a
very high ylelder with & predicted yield of over 3,000 lb.

per acre but owing to its extreme susceptibility to Bark Rot,
should be suitable only for the drler districts. A programme
for the setting down of yield trials of the more promising
clones on commercial estates was initiated in 1964. These
yield trials are designed to assess the comparative performance
of clones as well as to test their suitability for planting in
the different districts in Ceylon.. So far trials have been
successfully set down at Hanwella, Matugama, Deraniyagala,
Nivitigala, Yatiyantota, Kegalle, Matale and Moneragala. We
await offers from estates in other planting districts to
enable us to expand our clone evaluation trials.

CHANDRASEKERA, L.B.

Rev1ew of the BotanyﬁDepartment é_R R.I.C. for 1962J7

Rublis RUuo Indt. CLJIQH. Ann. Ruv. 1967 (1968),'pp.'11~$2.

Addltlonal regults on yield atlmulatlon cxpcrimcnts using a
R.R.I.C. mixture have confirmed the earlier findings that
average annual yield inc*eases of about 25 per .cént could be
achieved partlcularly in low=; 1eldlng rubber which is being
tapped on the renewed bark. A sma”l-scale expériment carried
out om clone Tjir 1 1ndlcates that while 1nJectlon of copper
sulphate pellets into holes bored in the stock has yield -
stimulation propertles, the yleld T sponse was inferior to that
obtained with the: appllcatlan of RRIC mixture which contains
2, 4, 5-T as the active 1ngredlent. An experiment in which
clone Tjir 16 was tapped on §/2, d/3, 67 per cent system with
two applications of yield stimulants a ‘year had given increased
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yields in the second consecutive year. The yield per
tapper per tapping averaged over 3 tapping tasks had been
18,5 lb. and 19.3 1lb. during the first and second years
respectively.  The yields recorded for the controls were
10.1 1lb. and 9.7 lb. per tapper per tapping respectively.

No significant difference was evident in a small-scale
experiment to determine the effect of tapping with and
without rest during the 'wintering period' on yield and the
rate of girthing. We regret once again that attempts to
obtain suitable material in commercial estates for tapping
experiments have so far been unsuccessful. Clone evaluation
trials confirm that RRIC 45 continues to give. good yields
while maintaining its favoureble secondary characteristics..

‘The high=yielding RRIC 36 is recommended as an 'eco~-clone'

for drier districts. Among the clones that are recommended
for moderate-scale planting in estates RRIC 5, 7, 37, 41,
86, .88, 89, RRIM 605 and 623 appear to be promising. Clone
RRIC 37, like the clone RRIC 36 is very susceptible to Bark
Rot in the wet districts. The clone RRIC 86 had been
relatively free of panel diseases and should yield better
than olone PB 86, AVROS 427 and 1734 : These two clones have
been selected for moderate-scale planting in estates. 1In

. experimental areas their yields have been better. than that of

oclones FB 86 and RRIC 36. The incidence of Bark Rot in these
two clones has been negligible.  Other recent selections for
smallescale planting are the clones RRIC 40, 55, 61, 90, 91,
89, 100 and 10l. The setting down of yield trials of the
most promising clone selections was being continued, A part
of the experimental area at Rosebury Estete, Koslanda, was
inter-planted with cacao in 1967. The purpose of this trial
is to assess the effects of inter~planting rubber with a
subsidiary crop in the dry districts where the climatic
conditions are not very favourable for hlgh ylelds in rubber,
Preliminary studies indicate no differences in the growth

rate of PB 86 buddings when seedlings of Tjir 1, RRIC 7, 41,
52, 86, 88 and 89 were used as stocks. Expuriments have ,
shown that where bare root budded stumps are used for planting,
ring-barking budded . seedlings above the p01nt at which they
are ocut back two weeks before uprootlng could reduce the
dormant period in the field. However, any undue delay in
uprooting of ring-barked plants would result in scion buds

o sprouting in the nursery. In the dry districts, where the

duration of rainfall during the planting season is relatively
short, early sprouting would ensure better establishment before
the onset of the dry inter-monsoon period. With suitable soil
mixtures standard budded stumps could be raised in 400 gauge
12" x 27" lay-flat polythene bags for a period of up to 6
months. These should be suitable for use as supplies
especially in the wet distrlcts.
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157, CHANDRASEKERA, L.B.

3éview of the Botany Department,lzrh,ﬂfl.c. for 1968 /.

Rubb. Res. Inst. Ceylon, Ann. Rev., 1968 (1969), pp. 10-32.

At the end of the third year, yield stimulation trials,
using a R{R.I.C. mixture, have shown that increases in the
region of 70 per cent can be achieved on renewed bark,
tapped at 67 per cent intensity, as compared to unstimulated
bark tepped at 100 per cent intensity. Arrangements are now
being made to obtain patent rights over this stimulant mixture

_ and to produce it on a commercial scale. Experimental

studies have shown that yield responses to the application of
stimulants on virgin bark are poor and also that the rate of
girthing of trees tapped with and without a winter rest is not
significently different. The Institute does not recommend
the application of yield stimulants on virgin bark, but is not
opposed to the continuation of tepping during the wintering
period. On the results of field experiments, clones IRCI 7,
FB 28/59 and RRIC 90, 91 and 99 are now recommended for small-
scale planting on estates.  Many commercial plantings have
now confirmed the high-yielding capacity of clone RRIC 36.
This clone is now recommended for planting on a large scale

~ in districts with en average annual rainfall of around 10 in.

138.

per year, as it is extremely susceptible to Bark Rot. Clones
RRIC 13, 40, 41, 50 and 55 are not recommended for small-scale
commercial planting. The high~yielding potential of AVROS

427 has been confirmed in field trials. However, this clone
is & relatively poor grower with a tendency to develop Bark
Rot in wet districts. ~Clones WR 101 and IRCI 2 are now
recommended for small-scale commercial plantings. Experimentel
evidence to-date seems to indicate that clone GT 1 would not
be & high-yielding clone under Ceylon conditions. Clone

AVROS 1734 has good vegetetive characters and should be

isUit&ble for planting, particularly in the wet districts.

CHANDRASEKERA, L.B.

Review df:fhe Botany Department,-[fR.R.I.C. for lQGQJ?g

Rubb. Res. Inste Ceylon. Ann. Rev., 1969 (1970), pp. 12-B7.

The increase in per acre yield of rubber, by the use of

improved clones and various techniques as correct methods of

tapping end yield stimulants, is the most important area of
research in the Botany Department. A problem that is closely
related to the development of new high~yielding clones is the

- selection of a suitsble stock plant, the root system of which

would support the more vigorous new clones. "The commercial
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yields of clone RRIC 45 have continued to be promising and
no serious outbreaks of diseases or wind damage have been
recorded on this clone, which has surpassed most other clones

4n growth and esteblishment in the dry districts. Clone

RRIC 36, which is very susceptible to Bark Rot, but has a -
very high yield potentlal is now recommended for planting in
districts with an average rainfell of around 100 in. per year.

~ The newer clones which have yielded better than PB 86 in

large scele trials and at the same time have shown & fair
degree of tolerance to diseases and AVROS 1734, WR 101,
RRIC 13 and 55, FR 252, IRCI 2 and 9. RRIC 100 and 101, two
clones which have given high yields in preliminary small- =~

.soale trials at the R.R.I.C. Sub-Station at Kuruwite, have &

very high yield potential, and are recommended for small

scale planting in estates. The S/2, 4/2, 100 per cent is

- still the most acceptable tapping system for most Ceylen

olonca.  Until further experimental data are’ ‘available it is .
recommended that, for high-yielding clones the double-four
tapping system be introduced, if necessary, only after the
tenth year of tapping. The Institute has successfully

formuleted a yield stimulant mixture using locally available
‘raw materials. The manufacturing rights for this mixture

have been granted to a commercial firm in Colombo, and the
product will be marketed shortly. Experimental results
indicate that as far as growth is concermed the seed of most

vecommended clones, except FB 86, will give comparable results

~ to Tjir 1 as stock plants.

139.

CHANDRASEKERA, L.B.

Review of the Botany Departmenm L_R R.I.C. for 197QJ7

Rubb. Res, Inst. Ceylon. Ann. Rev., 1970 (1971), pp. 9-27.

On the bas:s of yields recorded in large qcale trials, the
local clones RRIC 13, 48, 50, 89 and ¥ as well as the foreign
clonas AVROS 1754, IR 252, YRCI 2, 7 and 9 have yic]ded better
than clone PB 86. The c3on¢ RRIC 100 ‘and 10) are more
recent selections from initial small scale trials and have
y;elded far in excess of clone PB 88. The clone RRIC 100

appears to be sensitive to high intensity tepping and may have

to be tapped at 67 per cent intensity for the first few years.
The olcne RRIC 52, though a comparetively low y1elder in the
first year of tapping, has given high yields in later years,
both in experimental and commercial plantings. The results

of full spiral tapplng on this clone have been inconelusive,

‘both in yleld and girthing of the trees. Results of stock- -

scion experiments, have shown that there is no significant
difference in the growth of the scion in the immature phase when
grented on to seedling stocks of most clones. Trials on the
inter-cropping of rubber with cacac have been started in
Koslanda and Passera. Several species of bacteria, isolated
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from different sources and cultural in pure coconut water
have been tested for coagulating field latex. Some species
have produced 99 per cent cosgulation in four to five hours,
and the technical properties of the vacterially—coagulated
rubber are in no way inferior to that coagulated by
conventional methodse i ' :

CHANDRASEKERA, L.B.

Review of the Botany Depertment, /[ R.R.I.C. for 1971 7.

Rubb. Res. Inst. Ceylon. Ann. Roview. 1971 (1972), pp. 12-53-

Experiments on clone FB 86, with a 1C per cent solution of
Ethrel in coconut oil, have given a 100 per cent increase in
yield, with no ill-effects in the first year. This material

has also given very encouraging results in combination with

low tapping -intensities. The wider use of this stimulant,

with the appropriate cultural practices, on areas being tapped

on penels C and D should be considered by all estatese. There

have been no adverse effects either on growth or yield during

eight years of tapping of clones Nab 12 and PB 86, without the

‘usual winter rest. These observations are applicable

particularly to conditions that prevail in the wet low country
districts. Daily tapping on & half spiral cut has given lower

yields and DRCs in comparison with the usuel S/2, &2, 100 per

cent system on clones RRIC 7, 45, 52 and PB 86. Tapping with
the Jebong knife has given yields comparable with those of the
Michie-Golledge knife on clone RRIC 52. Small scale trials
carried out with a rainguerd designed by the Botanist have
given promising results. BExperiments have indicated the
feasibility of using dried bacterial cultures for field
coagulation of latex. Callus culture developed from anthers
of Hevea flowers have been grown successfully on solid agar
media. ' ’

CJMNDRASEKERA,’LJL
Review of the Bptany Departrent, L?R.R.I.C. for 1972;7.

Rubb. Res. Inst. Ceylons Annme Rev., 1972 (1973), pp. 11-38.

The more recent high yielding selections were included in
the Institute's Planting Recommendations for 1972. 1t appears
that tapping can be continued without the normel winter rest
in the wet districts without adverse effects on yield or
growthe - Continuous tapping with the use of polythene rain-
guards has depreSSed'average.yields per tapping in clones
RRIC 7, 45, 52, and PB 86 in 1971. The yields improved in
1972 after the removal of rainguards. Tappingron”the_a/l,
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d/4, 100 per cent system has depressed yields of clones

- RRIC 7, 45 and 52 in the second year. - Clcoe B 86

.142 L]

however:haS'aontinued'to-maintain‘high‘yields-during this
periods  Upward tapping on "V" cuts has given higher yields
than tapping upwards on two quarter spiral cuts or ladder
tapping a2t 100 in. above ground level, In preliminary small
scale trials, the high yielding elcnes RRIC 13, 48, 50,

IRCI 9 and PR 252 have failed to give an inereased yield
response to Ethrel stimulation on panel C. All large scale
trials with Ethrel on panel C of clone PB 86 continue to show
good yield responses in the second year. Early results of
stock experiments indicate the possibility of using seeds of
most recommended clones as stocks for budgrafting. The first
year yields of clone PB 86 budgrafted on seedling stocks of
clones RRIC 7, 41, 88 and 89 have been similar to those
budded on selfed Rjir I stocks. - In good weather, trials
heve given better budding successes with 1 in. polythene strips
than the conventional budding tape. - Preliminary results with
a gutter type rubber rainguard developed at the Institute

‘have been promising, This rainguard has two advantages over

others in that it can be fixed on to the tree with field
latex and it can be removed and refixed close to the tapping
cut periodically. This rainguerd is being tested &n large
scale trials on commercial estates at present. Studies on

the bacterial coagulations of latex at initial concentration

are being continued. This process has been found to be

suiteble for coagulation of latex for block rubber production.

The specific strains of bacteria can be added to the latex as

dried cells or as liquid cultures.

CHANDRASEKERA, L.B.
Review of the Botany Department,,éfh.R.I,S,L. for 197547,

Ruble Rose Inst. Sri lanka. Ann. Rove 1973 (1974), pp. 4376,

three years old and the results so far have been very
encouraging. On S/2, 4/2, 100 per cent tapping, with six
bi-monthly applications of a 10 per cent solution of Ethrel

a year on Clone B 86, the yields recorded up to the end of the
third year have been well above those of the unstimulated
control plots.  This indicates that with either reduced
tepping intensities or with a lower number of applications a
yeer it should be possible to obtain yield increases over a
longer period without adverse effects on trees. Ethrel
stimulation carried out .on 5/4, §/2 and S/3, 4/2 tapping
systems with six applications a year have yielded better than
the unstimulated plots tapped at the standard intensity of 100
per cent for the past two years. This is a trial which is
likely to provide the necessary data for long term Ethrel

The first Ethrel experiments started in Sri Lanka are now
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stinulation in commercial estates. A trial compering

‘tapping at 150 per cent intensity with tapping at 100 per

cent intensity with Ethrel stimulation once every two months |
has indicated, during the two years 1972 and 1973, that
higher yields could be obtained by tapping at 150 per cent
inteénsity rather than by Bthrel stimulation. This indicates
thet Ethrel stimulation may not be an economic stubstitute for

- the present practice of progressively intensifying tapping
- before a replanting. This would mean that if Bthrel is to

be used at all, it will have to be on a long term programme
extending well beyond the last six years before replanting.
hpplication of Ethrel above the tapping cut has given equally
good results asapplications below the tapping cut. No =
cbvious deleterious effects on trees by applications above the
cut has been observed so far. Trials have shown that, with
the use of polythene rainguerds, when tapping is possible
every day of the year, the yields were depressed, indicating -
that enforced rest periods due to rain interference of tapping
is beneficial., Investigations were next oarried out on the -

~use of a cheap rubber rainguaerd which permitted a reasonable -

increase in the number of tapping days, but where tapping was
not possible during heavy reins. In Dartonfield 50 additional
tepping days were possible in 1973, with the use of these
rubber rainguards. Clone RRIC 36 has proved to be the
outstanding yielder in the fairly dry districts such as Matale

- and Kegalle. Clone FB 86 has taken second place with regard

143,

to yield: ' In a trial at Polgahawela, the first yeer yields
in 1973 of clone RRIC 36 has been equal to that of RRIM 600
which 1s planted in the same trial, Other newer clones
which continue to show promise in the wet districts are:

NAB 15, RRIC 13, 48, 50, 89, 100, 101, AVROS 1734, FR 252,

IRCI 2, and IRCI 9. 1In two interoropping trials sited at
.Avissawella, where Passion fruit and Banana were inter-planted
among young rubber, the growth of rubber in inter-planted plots

-shows an improvement over the control plots. The improved

grawth of rubber in the interplantod plots may possibly be due
te. the additional fertilizer used for the subsidiary orop.
These results are in agreement with similar trials carried out
in; other oountries. - : ' ‘ B :

CHANDRASEKERA, L.B. | | |
Review of thé Botany Department, / R.R.I.S.L. for 1974 7.

Rubbs Res. Tnist. Sri Lenka. Ann. Rev., 1974 (1975), pp. 13-47.

K11 long term Bthrel stimulation experiments which have been

if' progréss for' four years and where stimulation has been
1ed out at two months intervals with tapping in the §/2,
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- &/2, 100 per cent system; have shown a. pr-ogre‘s_éiv,g d_e.ol‘i‘ne‘
- in yield response with time. The yields at the end of the

fourth year however remains sbove the unstimulated controls.
1t is of interest to note that where two applications of
100 per ocent Ethrel are mede per year and tapped at 100 per
cent Antensity, the plots where Ethrel was applied above the

~ tapping.cut have not shown a downward trend in yields in the .
third ‘yéar as compared with below cut applications. Tapping
. at 150 per cent intensity has continued to give higher.

yields in the third ysar as compared with Ethrel gtimul&ﬁ%
at 100 per cent intensity. Clone RRIC 368 has ocontinued to \ ..

‘remain the best ylelding olone in the dry distriots. Clone

RRIM 600 has yielded well in all trials tapped so far in Sri

- Lanka. The other selections with good performance in large

scale trials and which may be considered for moderate soale
commeroial planting are olones RRIC 13, 48, 89, RRIC 600,
AVROS 1754, FR 252, FB 28/59, RRIC 7 and ©. The use of
rainguards in the wet districts has continued .to give enhanced
yields by inoreasing the number of snnual tapping days. No

 deleterious effeots have been obeerved so far, as a OMIQQQOMQ'f

of the Anorease in number of tapping days.

CHANDRASEKERA, L.B.

Review of the Botany Dépe.rtm'ent', [R.R.I.S;L. for 197‘_5].)

Rubb, Res. Inst. Sri Lenks. Ann. Rev., 1975 (1976), pp. 15-36.

Ethrel stimulation with tapping at reduced frequensies and
roduoed length of out has maintained yield levels comparable.
with unstimulated oontrol plots. These methods appear to
offer better prospects for long term stimulation with a

‘oorresponding reduction in tapping ocosts and bark conservation.
Experiments have alsc indicated the possibility of reducing the
conoentration of Ethrel without losing its effectiveness, Over
8 five year poriod no appreciable decline in yield per tapping

- was noted flor the two olonos RRIC 52 and FB 86 tapped dally on

& half spiral out. The incidencue of dry outs too have ‘

remained within acceptable limits. This observation would b
of particular interest from the point of view of recovery
tappings normally practised in the wet sone of Sri Lanka.

- RRIC 36 ocontinues to be the best yielding olone in the dry
~ districts, ylelding on an average 45 per cent more than olone

FB 868, during the first three years of tapping. It has
responded well to opening of tapping cuts at 45 on girth amd

- tapping for the first three years at a redused intensity of

67 per cent. This could reduce by approximately one year the

- long period of immaturity under dry planting oonditions, The

olone RRIC 38 yields white latex that is suitable for ovepe
manufacture. Clonal seeds of all }'oloms' Planted oommercially
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in Sri Lanks appear to be suitable for use as rootstocks.
Preliminary experiments indicate that in seedling nurseries
planted at normal spacings, there are no particular

advantage to be gained by periodic thinning of the poorer
growers as far as the percentage of plants that reach
buddable size is concerned. The use of rubber rainguards

in the wet zone has continued to give enhanced yields of
reducing rain interference of tapping. In one trial at
Dartonfield, the use of rainguards has increased tapping days
by 13 per cent in 1975. Certain strains of Rhizobia which
effectively fix nitrogen when inoculated on leguminous ground
covers, Pueraria and Calapogonium, were isolated.  Preliminary
trials indicate the possibility of establishing Panicum

" maximum as a forage grass between rows of young rubber. Inter-

145.

plmntlng rubber during the immature phase with perennial crops
such as Bananas, Passion fruit and Pineapple has not adversely
affected the growth of rubber. Perennials that do not require
clean weeding, appear to be best suited to the hllly terrain
in which most rubber is grown in Sri Lanka.

'CHANDRASEKERA, L.B.

" Review of the Botany Department, / R.R.I.S.L. for 1976_/.

Rubbe Res. Inst, Sri Lanka, Ann. Rev., 1976 (1977) pp. 16-49.

Ovcr a six year period, clone PB 86 has responded well to
tapping dally on g half spiral cut, with the incidence of dry
trees remaining within acceptsble limits. This is of
significance in relation to the smallholders' prdblems during
periods following prolonged wet weather, when a majority of them
tep daily in periods of fine weather. This also has a bearing

_on recovery tapping on estates in the wet zone. The clone

3 86, appears to be better adapted for daily tapping than any
ofhcr popular clone grown in Sri Lanka at present. © The
recommended clones IRCT 2 and 9, PR 252, RRIC 36 and 48 and

RRIM 600 continued to maintain high ylelds in all large scale

trials. Clone RRIM 600 has recorded the highest yields in all

trials sited in both the wet and dry planting districts. Among

the clones of the RRIC 100 series, clone RRIC 101 has recorded

& yield of over 1000 kg. dry rubber per hectare in the first
year of tapping. All polyclone plantings have continued to

- maintain higher yislds than mono-clone plantings. In a large

scale planting, a yield of over 1000 kg. per hectare has been
recorded in a polyclone planting in the second year of tapping.
None has been recorded in a pélyclone planting in the second
year of tapping. None of the clones included in this trial has

- reached this yield level in mono-clone plantings. Clonal seed

of all commercially planted clones in Sri Lanka appear to be
suitable for use as rootstocks, in regard to both the growth
and ylcld of the scion clones. There is no advantage in the
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veriodic thinning of poor growers in seedling nurseries,
pianted at normal spacing, from the viewpoint of ‘increasing -
the percentage of plants reaching the buddable girth.
Howsver, thinning out improves the growth of seedlings
ronaining in the nursery. Interplanting rubber during the
immature phase with perennial crops such as bananas, passion
fruit, pineapples and forage grasses has not adversely
affected the growth of rubber. On the contrary, where these
subsidiary crops have been adequately fertilized, a distinct
improvement in the growth of the rubber has been recorded.

CHANDRASEKERA, L.B.

Review of the Boteny Depertment, / R.R.I.S.L. for 1977473

Rubb. Rés.'lnst.fSriggghka, Ann. Rev., 1977 (1978), pp. 11-49.

Ethrel trials, in which stimulation was carried out at two
monthly intervals with tepping on the §/2, d/2, 100 per cent,
continued to show deolining yields with time, and in the fourth
year bimodthly Ethrel applications, were generally uneconomic.

'Yield increase were maintained over 4 years only in one trial,

where six stimulations were carried out and tapped on the s/2,
/3, 67 per cent systems. B 86 has responded well to daily

.

tapping.over a period of 7 years and during this period, the

average yield of the daily tapped area was 3161 kg/ha compared

to 1720 kg/ha in the control plots, tapped alternate daily.
Estates should now tap PB 86 areas daily, on & trial basis,
keeping careful records of yield, the number of dry trees and
the incidence of bark diseases. Clones RRIC 5, 13, 36 and 48,
IRCI 2 and 9, PR 252 and RRIM 600 have maintained high yields

on both virgin and renewed bark on all large scale trials.

These clones should increase the. average yields to around

2000 kg/ha. Clone RRIC 100 has given steady yield increases
with time. All these clones should now be planted, at least

in trial plots of 100 ha cach on large estates. The presence
of mycorrhizae enhanced the uptake of phosphorus from the soil
by Pusraria spp., and Stylosanthes spp.  Adding rock phosphate
to the soil, increased uptake even further. The absorption of
P from imported rock phosphate was superior to that from
Eppawela apatite. There is evidence that mixing rock phosphate
with small qusntities of sulphur before application to the soil,
increases the availability of P from rock phosphate. Inter-
planting rubber in its immature phase with perennial crcps such
as bananas, passion fruit and pineapple has not adversely
affected the growth of rubber. The most profatable intercrop
for rubber appears to be bananas, on the other hand growing
passion fruit has been found to be uneconomic at present prices,
meinly duec to the expenditure on supports and the unsatisfactory
merketing system for this crop. ‘
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147. CHANDRASEKERA, L.B.

Review of the Botany Department, / R.R.I.S.L. for 1978 7.

Rubb, Res. Inst. Sri Lanka., Ann, Rev., 1978 (1979), pp. 11-44.

It would be best to aim at yield increase in the order of

20 to 30 per cent per year with Ethrel stimulation. This
could be achieved either by limiting applications of Ethrel to
two or three a year during periods of good weather and tapping
on the S/2, d/2, 100 per cent system or by reducing the tapping

_intensity to 67 per cent in the s/2, 4/3, 67 per cent system
with Ethrel applications below the tapping cut once every two
months. Where applications are limited to twice or thrice a
year, a better yield response was noted for applications above
the cut. The two clones PB 86 and RRIC 52 have responded well
to daily tapping on the §/2, d/1, 200 per cent system with the
incidence of dry trees remaining below 10 per cent. Of the
two clones PB 86 may therefore be suitable particularly for
smallholders who tap theif rubber daily. 1In another trial,
recovery tapping of clone PB 86 (to bring up to 180 tappings per
yoar) has resulted in appreciable yield increases without
detrimental effects on trees. These observations can bow be
put into practical use on a limited scale on large estates. To
begin with 180 tappings per year should be aimed at. If problems
of Brown Bast arise, this Institute should be consulted
immedistely. Callus cultures, originating from stem explants

. were induced to differentiate roots when transferred to a root
differentiating medium. Another importent .observation was the
development of a plantlet with a distinct root and stem from
callus obteined from endosperm tissue. This indicates that
plantlet formation in Hevea callus cultures can be achieved.:
Trials involving the establishment of grasses and legumes among
young rubber for cattle fodder were continued. In terms of
herbage production, Panicum muximum, appears ‘to do better when
grown in combination with Pueraria’ phaseoloides, with high
levels of Phosphoruse. Brachiaria brizantha on the other hand
was more productive when grown alone with high levels of
Nitrogen. A combination of P, maximum and Pueraria appears to

be an acceptable system for'intercropping'with immature Hevea.
Among cash crops, intercropping with bananas has been popular
among estates. It has been found to be less labour intensive
and provides a quicker return with little or no problems in
nmarketing. The cultivation of pineapple in the wet zone has not
been popular due -te high costs of weeding.,

5
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148, CHANDRASEKERA, L.B.
Review of the Bétany Deparfmentuf-R.R;I.S.L. for 1979 /.

Rubb, Res, Inst. Sri Lanke, Ann. Rev., 1979 (1980), pp. 6-39.

There have been indications that the two clones RRIC 52
and FB .86 could be exploited more intensively than on the
S/2, &/2; 100 per cent tapping system. In clone FB 86,
tapping on the alternate daily half spiral system with
additional recovery tappings to obtain in all 180 teppings for
the year has resulted in high yields compareble with that for
daily tapping (S/2, &/1, 200 per cent) and much higher than
for 8/2, &/2, 100 per cent.system. From the point of view of
. dry cuts, recovery tappings spaced out so that not more than
~ six additional teppings are carried out per month appear to be
better than recovery of lost tappirg days by daily teppings.
The yield response to puncture tapping appears to be a clonal
charscter. Yields of over 2000 kg. per hectare have been
recorded in large scale trials for the four clones RRIC 13, 48,
36 and RRIM 600, These four clones are therefore con31dered
suitable for limited scale commercial planting with clone
‘RRIC 36 confined only to the relatively dry districts.  Of the
two clones RRIC 100 and 101, the clone RRIC 101 has maintained
higher average yields in all trials. Clonal seed of FB 86 has
been found to be satisfactory for use as rootstocks. Inter-
"cropping rubber planted at spacings of 2.5 m x 9.0 with crops
such as banana, passion fruit, pineapple and coffee has so far
not had any adverse effects on the growth of rubber, when
carried out according to this Institute's recommendations.-
Whether coffee would continue to thrive under mature rubber
and yield adequately has still to be resolved. In pineapple
cultivation where weeding costs are high, the pre-emergent
weedicide Diuron has given promising results. Among forage
crops, Panicum species produced moré dry matter than the
Brachiaria species tested both when growing alone or in
conbination with a legume. B. brizantha and P. maximum depresscd
growth of Hevea gigniflcant]y whon grovn alone or in combination
with a legume when compared with Pucraria or natural covers.
In terms of both dry matter and availabiliiy of nitrogen, a
mixed pesture of grass and legumes appears to be heneficial.
Root dlfferentlatlon was observed when Hevea calluses grown on
a high eauxin medium was transferred and grown on a low auxin
medium with kinetin; low levels of cinnamic acid in the
presence of kinetin also induced root differentiation. Crown
budding experiments indicate that growth of the trunk could be
significantly affected by the nature of the crown. = Green
buddings heve been found to be suitable for large scale planting
in the Kalutara District.
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DE SILVA, C.A.

Planting and after-care of budded stumps and stumped

buddings. Q. J1. Rubb, Res. Inst. Ceylon. 38 (1/2) 1962 :
18-22, 1 plgte (2 photos.), 2 diagrams.

Recommendations in detail for planting rubber under Ceylon
conditions including information on season for planting, size
and age of stumps, method of up-rooting planting, care of
the planted budded stump, cutting the stock snag, the use of
stumped buddings for supplying vacant planting points or for
planting certain small areas. This article is published
separately as Rubber Research Institute of Ceylon. Advisory

- Circular No, 72 {superseding Advisory-Circular-No. 38).

150.

DE SILVA, C.A.
Review of the Botany Department / R.R.I.C. for 1960 /

Rubb. Res. Inst. Ceylon. Ann. Rev., 1960 (1961), pp. 13-36.

The advisory work of the Department has been mainly concerned
with the choice of clones for particular localities and metlods
of obtaining increased yields by yield stimulation and the use
of rainguards. A number of RRIC clones continue to show
excellent yields in small-scale trials; clones RRIC 28, 41, 45,
57 and 76 have given yields over 50 lb. dry rubber per tree per
year at 16 tc 17 years of age, and about 70 per cent of the
selected RRIC clones show yields of over 30 1b. dry rubber per
tree per year at 13 to 19 years of age. Three of these clones

in large-scale trials are commercial clones. Several promising

local new clones yielding 50 to 60 grams dry rubber per tree per
topping in the third year of tapping op the half-spiral alternate
dny system (5/2, 4/2, 100 pcr cent) will be selected for further
trial on a large scale. Clone Nab 15 is out=yielding clone

PB 86 in the first three years of tapping in a clone trial at
Dartonfield. Yield stimulation experiments now in the second
year, continue to show increased yields of 8 per cent to 40 per
cent over the controls with seven proprietory yield stimulants
on test. The poorer results have been obtained from stimulamnts
prepared for application without scraping the bark.  An RRIC
yield stimulant based on 2, 4, 5-T with coconut oil as carrier
has given promising results. '

DE SILVA, C.A.
Review of the Botany Department, ZTR.R.I.C. for 196l;7.

Rubb. Res. Inst. Ceylon. Ann. Rev., 1961 (1962), pp. 13-37.
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The advisory work of the Department has been nainly
concerned with the choice of clones for use in replanting
progremmes and with methods of yield stimulation and of
intensive tapping for increased yields. A number of
selected RRIC clones continue to show excellent yields in
test tapping and several of these clones, namely RRIC 7, 45,
52, 58 and 89, have been used in replantings carried out on
Dartonfield Division during the South-West and North-East
monsoons of 1961.  The performance of clone Nab 15 has been
excellent in all trials in which it is represented. A study
of the morphological characters of most of the high~yielding
RRIC clones was completed during the year. = Preliminary
yields have been recorded on. old seedling rubber on the
Kuruwite Sub=8tation for the establishment in 1962 of a large-
scale yield stimulation experiment on trees tapped on the

~ double=four and double-three systems. A yield stimulation

152.

experiment on old rubber resulted in 45-50 per cent increased

yields in 1961, Crown-budding experiments with clone ICB 870

continue to show an adverse effect of the LCB 870 crown on the
yields of the centre section of a nunber of clones.

DE SILVA, C.A.

Review of the Botany Depertment, / R.R.I.C. for 1962 /.

Rubbe Res. Inst. Ceylon. Ann, Rev., 1962 (1963), pp. 18-41.

The edvisory work es in former years has been mainly
copcentrated on the choice of new high-yielding clones for
use in replanting programmes on commercial estates and on
methods of obtaining increased yields with the use of yield
stimulants, rainguards, and intensive tapping systems. The
more promising clones RRIC 5, 7, 36, 37, 41, 45, 51, 52, 74,
86, 87, 88 and Neb 15 have been recommended for commercial
planting. Clones RRIC 7, 41, 45, 52 and 86 have been declared
"free" clones for multiplicetion and sale from registered
budwood nurseries. In the 1953 large-scale clone trial,
Hedigalla, with 800 to 900 trees of each clone, the more
promising clones are RRIC 5 and 7, which yielded 32.6 and 34.4
grams per tree per tapping respectively in 1962 compared with
a yield of 30.2 grams per tree per tapping of clone RRIM 501.
In the 1954 large-scale clone trial, Hedigella, with
approximstely 500 to 600 trees of each clone in tapping, clones
RRIC 36 and 37 have yielded 33.0 and 28.8 grams per tree per
tapping respectively in 1962 compared with a yield of 28.2
grams per tree per tapping of clone RRIM 501. In the 1955

 large-scale clone trial, Hedigalla, with 500 trees in tapping

from April 1962, clone RRIC 41 has yielded 30.3 grams per tree
per tapping. Clone RRIC 45 budded in the field in 1955 hes

yielded 8.9 1b. per tree in 1962, with 477 trees in tapping.
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In the 1949 clone trial, Hedigalla, clone RRIC 52 has

 yielded 15,6 Ib. per tree in 1962. Clone PB 86 has given

153.

an equivalent yield of 15.6 lb. per tree per yeer in this

clone triale Yield stimulation experiments No. 3 and 4 were
continued in 1962. Increased yields of 44 to 55 per cent

over the control were obtained in old budded rubber while 19 to

37 per cent increased yields were obtained from old seedling

rmibber. - A large-scale yield stimulation experiment, initiated
in Noverber 1962 in a 40-acre polyclone block of 30-year-old
budded rubber, gave increased yields of 46 to 70 per cent in
various treatments with stimulants in the first two months of
experimenital tapping. This experiment will be continued in
1963. : : '

FERNANDO, D.M.

Problems of achieving agricultural production potentials in

- rubber. R.R.I.C. Bulletin (N.8.). 2 (3/4) 1967 : 62-65,

154.

6 refs.‘

A brief resume is présehted of the development of rubber
industry in Ceylon and in other countries in the world on its

~different aspects of research, yields, tapping systems, soil

management , growth, diseases and pests, vegetative and
generative selection, natural vs. synthetic.

PERTIES, 0.S. gggp_ggg_gg.

A handbook of rubber culture énd processing. Agalawatta,
Rubber Research Institute of Ceylon, 1970. [fx;7, 188 p.,
plates (phptos.), tables.

A handy manual, which contains inflormation on all aspecto
of rubber production and processings This has incorporatcd
most of the information that is available in the advisory
circulars of the R.R.I.C. bringing it up-to-date, and provided
mich new information on the culture of the crop and the
manufacture of the products. The editor made every attempt to
include as much of the information as possible on the usual
queries put to the R.R.I.C. in their advisory capacity. This
manual consists of the following 5 parts: 1. Nurseries and
planting material; 2. Planting of rubber; 3. Plant nutrition
and cultivation practices; 4. Diseaszes and pests; '
5. Processing, manufacture and packing.
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RUBBER RESEARCH INSTITUTE OF CEYLON, Advisory
Circular No. 72. |
Planting ah@ after-care of budded stumps and stumped

buddings. Agalawatta, R.R.I.C., 1962, 5 p., 1 plate

(2 photqs;),_2 diagrs.

'This Ciroular sﬁpersedes Advisory Circular No. 38. 8ee
item No. 149. ‘ .

WIDANAPATHIRANA, A.S.
Observations on farm practice adoption in a selected rubber

growihg'aréa, Soi. §§ (1) 1980 :

Eroc. Sri Lanks, Ass. Advnt.

 84-85. (abstract).

157,

The adoption of 5 practices by smallholders in the early
establishment of rubber was studied; (a) Selection of clones
Eb; esteblishment of budded plents (¢) fertilizer practices

d) intercropping and (e) leguminous cover cropping. Most

. smallholders prefer to plant clone FB 86 as they believe it to

be high yielding and disease resistant. The recommended
practices comnected with planting such as placement and
orientation of bud patch, appear to be not followed by the
mejority of smallholders. Opinions on types of fertilizer and
frequency of application were different among the growers,
majority reporting incorrect information. Most grower's
“acceptance is for annual intercrops as against semi-perennial
crops during the early period of rubver to be poor. (Author's
summary). S - '

WIDANAPATHIRANA, A.S.

Some aspects of adoptioh of innovations on rubber holdings

in Sri Lanka. Proc. Sri Lanka Ass. Advmt, Sci. 39 (1) 1979 s
64. (Abstract).

The adoption of improved practices and materials on
individuel rubber holdings are of great significance in
increasing the production of natural rubber. These innovations
which showed a varying degree of adoption by private rubber
growers are investigated. Among those analysed are the use of
two material inputs namely planting materials and artificial
fertilizers and several other practices such as the tapping of
rubber, bark consumption and renewal density of planting, growing
of cover crops and the rate of girthing of rubber trees in a
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stand. The clone PB 835 has shown to be the widely adopted
type of planting material by most rubber growers and the
spread of other improved clones among the rubber growers is
poors This has been so because of the lack of knowledge of
the growers on the mﬂrlts of these clones, Only a minority
of rubber farmers use fertilizers and its application reduces
as rubber becomes older. Poor bark renewal associated with
careless tapplng was observed and this was more so on smaller
rubber holdings. The tapping intensities were found to be
higher than recommended mostly in rubber small holdings. The
density of rubber trees in a plantation was found to be poor
on smallholdlngs in the late ycars, Similarly the rate of
girthing of rubber trees on a stand was poor under smgller units
“of management than on larger unlts. (Author’s summary)

158, WLJEWANTHA, Ronald T.

Review of the Botany Division, / R.R.I.C. for 1963 /.

Rubb, Res. Inst. Ceylon. Ann. Rev., 1965 (1964), pp. 16-47.

The advisory work has been confined to recommendations on
planting material, tapplng prOLlams, and the correct use of
yield stimulants for obtaining increased economic yields. The
local clones RRIC 7, 41, 45, 52 and 86, which have been declared
'free' clones have given promising yields during the year under
review. The recommendations for planting these clones on a
moderately large scale on commercial estates are favourably
supported by the yield results as well as by secondary
characters, especially with regard to disease susceptibility.
Clone RRIC 7 was planted in two clone trials in 1945 and 1953.
In the latter trial aoprox1mately 800 trees of the clone yielded
945 1b. per tree per year in the 4th year of tapping. Reliable
‘methods of correcting the enzymatic discolouration of the latex
of this clone have been recommended. In the 1955 large-scale

clone trial at Hedigalla Station ¢lone RRIC 41 has yiclded

Y¢0 1be per tree per year in 1965. The trecs werce first tapped
in April 1962, Clone RRIC 45 was budded in the field in 1955
in a clone trial at the N1v1tlga1akele Station. 572 trees
yielded 10.1 1b. per tree per year in the 2nd year of tapping.
It is a vigorous grower and a promising high-yielding clone.
Clone RRIC 52 was planted in a large-scale clone trial in 1949
with a spacing of 6' x 45'. This clone with 107 trees in-
tapping has given a yield of 14.9 lb. per tree per year in 1960.
The control clone BB 86 yiclded 15.7 1lb. per tree per year with
an equivalent number of trees. In the same trial 77 trees of
clone RRIC 86 yielded 19.3 1b. per tree per year. Clone
RRIC 52 is specially recommended for planting in smallholdings,
with a spacing of 15' x 18! which is more suited to its spreading
foliage canopy. Other local clones RRIC 5, 9, 13, 34, 35, 36,
37, 40, 50, 51, 59, 60, 74, 75, 83, 89 and clone Nab 15 hgve given
promising ylelis in various clone trials. A number of these
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- good secondary characters. Selected planting material was

- 68 =

clones has not been recommended for cOmmercial planting

pending a final assessment of their secondary characters.
.Among the foreign clones PB 28/59 planted in 1954 has given

a yield of 14.2 1lb. per tree per year with 143 trees in
tapping. ~ Glones RRIM 623 and 607, planted in large-scale
clone trials on two commercial estates in 1957 and 1958
respectively, are above average in girth, In the 1958 trial
clone RRIC 52 is the best grower with a girth of 20.8 inches

in 1963.  Clones RRIC 41 and 45 are above average girth in
this same clone trial. The results of the early evaluations

of plenting material at the testing stations, located in
Kepitigalla Group and Clodagh Estate in the Matale District

for Oidium resistance and on Peenkande Group for Phytophthora
resistance, will be reported in a Quarterly Journal. A site
hes been selected on Nakiadeniya Group in the Galle District
for testing clones for resistance to Gloeosporium, which is
now of economic importance to the industry. The general
breeding stations, established on Nakkala and Moneragala
Estates will help to extend the hand=-pollination season to

May and June each year, when trees in the Moneragala District
are in flower. A better preservation of fruits which are set
oan be expected in the absence of Phytophthora in this District.
Yield stimulation experiments were continued in the experimental
stations. The increased yields obtained from budded rubber
with good bark reserves, normally yielding 600 to 800 lb. per
acre per year, have been encouraging. = In the 4th stimulation
experiment at Kuruwita the tRRIC' mixture formulated with 2, 4,
5-T has given better results than ngtimulex" and "Dilatex" form-
ulated with the same plant hormone. ‘The Institute hopes to
meke arrangements for tire production of the "RRIC" mixture on a
commercial scale in 1964. A tapping experiment initiated in
1954 at Dartonfield for comparing tapping at heights of 42"

and 50" in budded rubber does not show any significant

‘ differences in yield at the two heights of tapping.  Some

caution is required for good tapping at 50" in the first year
of tapping. ‘

WLJEWANTHA, Ronald T.

Rbview of the Botany Division, / R.R.I.C. for 1964 7.

 Rubb. Res. Inst. Ceylon. Ann. Review., 1964 (1965), pp. 16-47..

The work of this Division as in previous years was concentrafed o

on field experiments connected with breeding and selection work
for the evolution of vigorous growing high-yielding clones with

screened -on Kepifigalla—Estate in the Matale District for
resistance to 0idium heveae, and for growth and yield under local
conditfons. None of the imported clones resistant to '




Dothidella ulei was found to be re51stant to O0idium; a
few clones, however, showed a high degree of tolerance to
Oidium. At the testing station for Phytophthora on ’
Peenkande Group clones were evaluated for resistance to the
disease and for yielding capacity. A testing station for
Gloeosgorlum allorubrum was established on Nekiadeniya Group
in the Galle District. A total of 38,470 hand pdllinations
were carried out during the 1964 flowering season, 1,631
seedlings were established in nurseries from this pollination
programme. The budgraffts from a prematurely flowering
mutent clone H 440 at Nivitigalakele commenced flowering as
predicted one year after planting. A note on the further
studies of this mutant will be prepared for publication.
Preliminary studies on epiphytotic induction have given
encouraging results. A successful method of inducing.
Phytophthors infection in nursery plants has been worked out.
Girth measurements taken in 1964 ir the 1962 large~-scale clone
trial at Kuruwita Sub-Station showed that under local :
conditions of growth in the Ratnapura District clones RRIM 701
and 623, RRIC 14, 41 and 52 ranged in girth from 5.6 to 6.7
inches, while clones RRIC 45 and 51; AVROS 529, WR 101 were
Just over 5 inches in girth. The average glrth recorded in
this tyrial was 4.7 inches. In a small-clone trial within the
main clone trial recorded an averzage girth of 4.8 inches.
In the 1954 clone trial, Nivitigalakele, where 25 trees each
.of c¢lones RRIC 88 and 89 have been test-tapped in the 1lth
year of tappirg, the clone RRIC 88 has yielded 24.1 1lb. per
tree per year, while clone RRIC 89 has yielded 22.1 1b. per
tree per year., The two original budgrafts of clone RRIC 52
in the 1944 smell-scale clone trial, N1v1tlgalakele has given
a yield of 43.1 1lb. per trec per year in 1964, compared with
a yield of 29.3 lb.per tree per year of the control clone
Wagga 6278. In the 1945 clone trial, Hedigalla clones RRIC
5, and 7 have given yields of 23.6 and 21.5 1b. per tree per
' year respectively in 1964, In the 1955 large-scale clone
trial, Hedigalla, clcnes RRIC 40, 41, 46 and 50 are among the
best ylelding clones with over 5a.O grams pey tree per tapping
in the 3rd year of tappinge. In the 1953 large-scale clene
trial at Nivitigalakelle clone RRIC 45 with 588 trees in tapping
has given 10.6 1b. per tree per year in the 3rd year of tepping;
in the same clone trial 498 trees of clone RRIC 44 have yielded
11.7 1b. per tree per year. The letter clone has a fluted
trunk which however bas not unduly interfered with tepping.
A selection of local and foreign clones PR 252, 253, RRIM 617
and 618, IRCI 9, RRIC 39, 48, 55, are among the better
yielding clones yielding over 20 grams per tree per tapping in
the first 10 months of tapping. 1In a clone trial at
Dartonfield clones WR 101, GT 1, AVROS 385 and 427 planted in
300=tree monoclonal plots were flrst tapped in 1963. In a
dlfflcult rubber plantlng terrain with rocky outcrops, clone
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AVROS 427 is the best yielder in 1964 with 32.9 grams
per tree per tapping. Clone WR 101 has yielded 26.0

grams per tree per tapping while clone GT 1 and AVROS 385
yielded 19.9 and 17.9 grams per tree per tapping respectively.
The annual girth measurements in immature areas have been
talken in all the experimental statlons as well as in clone
trials planted in experimental areas on outside estates. . The
1957 small-scale clone trial at Hedigella including 171 ten-
tree clones, which show marked differences in growing
capacity in quick changing terrain, with inherent soil
infertility, The ammual girth increment for 19686-64 o
averaged 2.3" which is not up to required standards of good
growth. In the 1961 large scale clone .trial at Dartonfield,
spread over 3 separate fields, clones RRIC 7, 52 and RRIM '
~ 513 a8 & North-East season replanting showed satisfactory
inereases in growth for 1963-84 ranging from 3.0 to 3.4 inches.
Clones RRIC 45 and 88 have in a South-West season replanting
shown incressed girth figures of 3.4 and 3.6 inches -
. respectively for 1963~64. The oontrol clone FB 86 in the

~ same field showed an increase of only 2.5 inches in girth,

In an isolated and sheltered field of Dartonfield clones
FB/26/59 and RRIC 89, planted in the North-East season were.
not up to standards of growth with girth increments of 2.4
and 2.1 inches respectively for 1963/64. ~In a olone trial
‘planted on Estate A in the Kalutara District in 1957 on
300-tree plots clones TR 1406, AVROS 529, IRCI 2, IRCI 3 end
RRIM 607 attached an average girth of over 20 inches. The
control clone PB 86 was below the average growth of 21.9
inches with a girth of 19.8 inches. In the 1957 clone
trial on Estate B, planted in 300-tree plots, clones TR 1548,
RRIC 612, AVROS 2037 were above the average growth of 23.7
inches girth in 1964, AVROS 1734 was Jjust below average
growth while the girth of the control clone PB 86 was 20.8
~ inches. In the 1958 large-scale clone trial on:Estate B,
planted with foreign and local clones in 300-tree plots clone
RPIC 52 was the best grower with an average glrth of 22.8

- inches. Clones RRIC 22, 36, 37, 39, 41, 54, RRIC 607 end

PB 86 showed girth figures ranging from 20.0 to 22,9 inches.
. The average girth figures for clones RRIC 605 and RRIC 45 were
19.5 and 19.8 inches respectively. In a tapping experiment
initiated in 1954, with 26 clones tapped at heights in the
10th year of tapping was not of any practical significance.
The tepping at 50" can be carried out satisfactorily with
some difficulty in the cese of tapping during the first 5 to
6 months. This allows for approximately a l4-year tapping
cycle on virgin bark. A small-scale replicated experiment
was initiated in 1964 to investigate any differential response
of clones to long-term stimulation with and without winter
rest. Twelve-year old clones PB 86 and Nab 15, first tapped
in 1958, were tapped under experimental conditions from
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March 1964. The preliminary results are presented in
Table III of the Head of the Botany Division's report.

It would be premature to comment on these early results.
The first three experiments on yield stimulation were
-discontinued. The 4th stimulation:experiment in the
‘series was initiated to test RRIC mixture I and II and
Dilatex together with a control. The application were
made once a year on old seedling rubber. RRIC mixture II
gave the best results with an increased yield of 19 per
cent over the control. 1In a 5th year stimulation
experiment in a 30-year old polyclonal block at the
Kuruwita Sub-Station with a single application per year of
Stimulex, Dilatex, RRIC mixture I and II, the best results
were obtained from RRIC mixture II on groomed bark with an
increased yleld of 12,3 per cent over the control. This
experiment is in its second year of application.  RRIC
‘mixture IT on ungroomed bark gave better results than
either Stimulex or Dllatex under the conditions of this
experiment.

Agpicultural Meteorolozy. Climatic

Influences, and Crop Weather

Relations

DOMROS, Manfred

An agro-climatological land classification of Sri Lanka

(Ceylon) for tea, rubber and coconut palms. Applied Sciences

and Development (W. Germany). 7, 1976 : 59-65, 9 figs.,
maps. | |

In this article, an aitempt is made to show the scope for

agro-climatological research in Sri Lanka. The author has

worked intensively on this on the basis both of published
literature and field work in Sri Lanka.

GOONASEKERA, G.A.J.P.R. and PEIRIS, L.T.

The effect of weather on Hevea plant growth. Jl. Rubb.

Res. Inst. Sri Lenka. 54, part 1, no. 2, 1977 : 299-305,

1 graph, 2 tables, 20 refs.
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‘Girth'éna height measurements of & number of young
rubber plants of several clones were recorded for & period
of over 6 months. The effect of weather factors, rain,

" humidity, pressure, wind, sunshine, and temperature on the

‘growth peremeters were investigated using regression methods.
‘Seasonal changes in girth and height were also studled. '

smr:&mnmw.m, R.

The influence of ﬁeather on orop harvesting of rubber in
Sri Lanke. gubbér Board Bulletin (India). 22 (3) 1975
105-111, 2 dlagrams, 2 graphs, 5 tables, 3 refs.

Th;i paper discusses the effect of weather conditions, in
a broad sense to include wet and dry weather conditions, on

the yleld potentisl and crop harvesting of rubber and also
disousses some of the experiments conduoted to minimise the

effect of weather conditions espscially wet weather, with a

view to maximise crop produotion.

165, WIMALARATNA, S.D. snd PATHIRATNA, L.8.S.

IObqervations on 'wintéting‘ in Hevea. R.B.I.8.L, Bulletin
(Ntﬁozo g (]/2) 1974 5"'9, 5 diagrms., 4 refs.

eveg being a deciduous plant sheds leaves during the early
part of the year, generally from January to March. It was
observed that the olonal variation in leaf fall is characteris-
tio. A detailed study of the process in wintering shows that
yields decrease considersbly during this peried. This
reduotion 1s greatest at the oommencement of bud break of the
new flush, and returns to normal only with full establishment
of the new foliage, which will be a considerable time alter
the new leaves mature, in certain clones. (Authors' summqry).
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Breeding and Selection

164. BAPTISTE, E.D.C.

165.

Breeding for high yield and -disease resistance in;Héveg.
In: Proceedings of the Natural Rubber Research Conference,
Kuala Lumpur, 1960. Kuala Lumpur (Mélaya), Rubber Research |

Institute of Malaya, 1961. pp. 430-445, 10 photos, 4 tebles,

17 refs.; Reprinted in Q. J1. Rubb. Res. Inst, Ceylon;

36 (3/4) 1960 : 38-51.

The selection and breeding of Dothidella resistant Hevea
clones in Brazil is reviewed in some detail. A complete
list is presented of these clones imported into Ceylon for
breeding work aimed at combining disease resistance with the
high yield of Eastern clones, using the backcross method of
breeding. An apyraisal is made of the clones on their ‘
reaction to Dothidella and to Phytophthora. Examples are
given of apparent breakdown of disease resistance and the
importance is stressed of the need for diversification of
highly resistant material for use as genotypes. Since tests
of Dothidella resistance can be carried out only in the .
Western hemisphere, where the fungus is present, the situation
of a testing station is discussed and Turrialba in Costa Rica
is considered to be the best centre for the purpose. It is
suggested that all natural rubber producing countries should

‘teke joint action to have the project implemented by an

international body such as the F.A.0. of the U.N. A plea

is made for international co-operation in the field of Hevea
production research with a view to securing the future of the
nptural rubber industry. (Author's summary) .

CHANDRASEKERA, L.B.

Review of the Genetics and Plant Breeding Department,

/R.R.I.S.L. for 1974_/. Rubb. Res. Inst. Sri Lanka. Ann.Rev.

1974 (1975), pp. 48-60.

In the event of South American Leaf Blight (SAIB) entry,
rubber cultivation would move more into the dry zones and

" RRIC 103 showed suitability in growth and yields for these

areas in trials sited at Moneragala and Bibile. RRIC 102
- showed duitability for areas above 1000 feet. A new clone

4011 of RRIC 52 selfed percentage also showed suitability for
upland areas. Progress was made in seed germination methods

 and in increasing the effectiveness of controlled pollinations.
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FERNANDO, D.M.
. Breeding for multiple characters of economic importance
in gevea - preliminary assessment of recent selections.

Journal of Rubber Research Institute of Maleya. 21 (1)

1969 : 27-37, 10 illus. (photos.), 2 tables, 12 refs.;

Reprinted: in Q. J1. Rubb, Res, Inst. Ceylon. 46 (1/2) 1870 :

719,

The second stage of breeding of Hevea in Ceylon from 1957
is outlined. Selection of cultivars for multiple
characters of economic importance has resulted in the
evolution of some clones tolerant to Qidium leaf disease.
Breeding for increased vigour resulted in e few more clones
which had been successfully opened for tapping at 4% years.
Screening of 111 clones, found resistant to Dothidella ulei
in Brazil, to Qidium leaf disease in Ceylon uncovered tolerance
to 0idium in a few primary selections such as F 4542 and ‘
F 409, two first generation progeny and one third generation
selection. The need for wide testing of the few favourable
cultivars bred for multiple characters of economic importance
is discussed. (Author's abstract).

FERNANDO, D.M.

Crop improvement. R.R.I.S.L. Bulletin (N.S.). (Conference

supplement). 8 (3/4) 1973 : 48.

A short article on crop improvement in rubber. .

FERNANDO, D..M.

An evaluation of recent Hevea selections. In: International

'Rubber Conference, Kottayam, 23-28, Nov. 1980. Abstracts of

papers. Kottayam, Rubber Research Institute of India, 1980.
Session 1, paper 5. | B |

The early breedlng work of the Rubber Research Institute of
Sri Lanka is described. Yield of a few selected RRIC clones
in large scele and small scale experiments is reported.
Secondary characters such as vigour, girth, increment after
tapping, suitebility for upland and dry areas and resistance

S S
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to South American Leaf Blight have also been assessed. The
reported susceptibility of clone RRIC 103 to Corynespora
disease in Malaysis was not observed in Sri Lanka. ' ’
Notwithstanding this fact, it is recommended that different
clones may be planted in bigger estates to provide security
against the failure of a particdlay ¢lche.  RRICIOY;™
RRIC 102 and RRIC 103 recorded higher yield in meny large
scale trials. Besides these clones, considering the

" desirsble secondary characteristics, RRIC 117 and RRIC 121

169.

170.

are also recommended for large scale planting."'(Ahthor's
summary).’ o

FERNANDO, D.M.

Hevea planting material to 2000 A.D. Rubber Board Bulletin
(India). 12 (2) 1975 : 3840, 6 refs.

Hevea was introduced to Sri Lanka in 1875 and the planted

acreage increased very rapidly with the advent of the age of

the motor car. A seven fold increase of yield of rubber per
ha. has also been achieved in a period of 40 years of breeding
and selection. Price depression, leaf disease epiphytotics
and competition from the synthetic product has so far been
successfully combated by effective research and extension.

The present energy crisis has revitalized the production
sector but the problems of the developing countries of the East
call for ever increasing effect impact. A methodology of
breeding which combines quantitative genetics with major gene
genctics as advocated by Knight, Watkins et al. for long term
breeding of temperate fruit crops such as apples appears
advisable in the case of rubber also. Early indices of yield
and. other important characters of economic importance, are
necessary for this type of breeding. Such a wider methodology
may be beyond the scope of a single national breeding unit in
Hevea, in forming an Interna‘ional Registration Authority we
have & possible basis for swh an International effort.
(Author's sumary). '

FERNANDO, D.M.

An outline of the breeding, selection and propagation of

rubbers Q. J1. Rubb. Res. Irst. Ceylon. 42 (1/2) 1968 :

’ 9"'12’ 14.‘ refSo

Successful experiments in budgrafting in 1918 opened the way
to rapid improvement of this crop, which was introduced to
Ceylon ir 1876. Earlier breeding and selection work
concentrated mainly on yield but later work incorporated
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suitability of other charactefs such as growth habit,

latex properties, bark characters and disease.resistanée,‘

The biggest single threat to rubber is attack by the
5. American leaf blight. In recent years appreciable work
on the search for new meterial has been carried out in Brazil,

' Plant breeding incorporating this new material is going on in

Brezil, Ceylon and Malayae Breeding concentrated mainly on
yield is also being carried out in Jave, Sumatra, Indo-China
and India. ' (Author's summery).

171.FERNANDO,. D.M.

‘Report on conshltancy in Heveé breeding and selection in
Brazil (January 1980 to April 1980). Submitted to
11CA/EMBRAFPA, Brasilia, 1980.

Visits.to rubber research centres, stock nurseries,
multiplication nurseries and quarentine stations in Brazil are
described. The possibility of selgoting South American Leaf
Blight resistant, vigorous, high yielding meterial from the
acre area in Brazil is outlined. Observations are also made on
the difficulty of controlling South American Leaf Blight unless

. a certain degree of resistance is already present in the tree.

172.

The resistance of polyploids of IAN 873 to SALB was also
observed. , ’

FERNAIDO, D.M.

Review of the Plant Breeding section, /R.R.I.C. for 1960/.

Rubb. Res. Inst. Ceylon. Ann. Rev., 1960: (1961), pp. 37-46.

Thclpiant Breeding Scction of the Botany Department carried
out over 31,000 hand pollinations during the 1960 flowering
scason, which extended from February to April, an increase over

the previous year's programre. Although the percentage of fruit

set (5.5 per cent) showed an improvement over 1959 the losses
of young fruit obtained by hand pollination continued to be high
due to fungal attack, especially under the wet conditions '
obtaining on the Hedigalla Station, and by the end of June fruit
loss was about 45 per cent of the total fruit set recorded in

~ April., There is still considerable room for improvement of

protective measures against fungal attack. A special nursery
has been established to contain all the Dothidella~-resistant FX

and IAN clones introduced from the Western hemisphere, with 5 to

6 plants of each clone. Flower inducement experiments are in .
progress.  Mature rubber trees of 1935 planting have been
pollarded and the shoots produced have been budded with the

imported DothidellaerQSistant'c10nes with the object of inducing
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‘early flowering for breeding purposes. Nurserjfﬁuadings;.

2 to 3 years old, ring-barked s few inches above the union
were induced to flower nine months after treatment. 1In all
cases but one, fruiting waes obtained on buddings of the '

‘Hevea benthamiana clone F 4542, a parent of all the

Dothidella-resistant clones imported into Ceylon. An Oidium
testing statim established at 1,400 feet elevation-on
Kepitigalla Estate now contain 388 clones. Observation on
Oidium tolerance will be made after the 1961 Oidium season.

A Phytopththora testing station has been established on a
Division of Peenkande Group in an area known to be very
favoureble to Phytophthore. leaf fall. 152 clones are
represented in this test. A Breeding Station has been
established on Nakkala Estate, Moneragala. Ninety~five
clones represented in this experiment, have been crown budded

at B8 to 7 feet from the ground on to Tjir 1 seedlings of a
- 1956 replanting. The object of this breeding station is for

173,

breeding work to be carried out in May and June (as well as
February and March in the South-West region)_with 1little
interference from rain and Phytophthora pod disease.

FERNANDO, D.M.

Review of the Plant Breeding Section / R.R.I.C. for 1961 /.

Rubb. Res. Inst. Ceylon. Ann. Rev., 1961 (1962), pp. 38-55.

The Plant Breeding Section of the Botany Department carried.
out 38,878 hand pollinations during the 1961 flowering season,
a substantial increase over the previous year's programme,
obtaining a fruit set of 1860 or 4.7 per cent pollination
success.  Individual clonal combinations ranged from complete

failure to 22.1 per cent success. Disease control measures on
flowers and fruit were more successful than in the previous

year. An innovation was created by the introduction of
imported Dothidella-resistant clones into the breeding programne
«ith the aim of combining high yield and discaese resistance.
Bighty seven scedlings of varlous crosses werc obtained. O79

legitimate (band pollinatéd) seedlings of the 1956, 1957, 1958
and 1959 series of crosses were "cloned" at Karapincha o
nurseries and the clones were established as five-tree and ten-
trece clones in a clone trial on Kuruwita Sub-Station during the
South-West monsoon, along with 30 promising forcign clones and
clone B 86 as a control. 253 other clones were establislied
i1 & further clone trial of 15 acres during the North- East

‘monsoon planting season. Attempts have been made to induce

early flowering for breeding purposes by budding imported
clones on to shoots produced from pollarded mature rubber trees
of a 1935 planting., To-date 92 clones have been successfully
budded on to these trees. Nursery buddings of 7 Dothidella-
resistant clones and 3 RRIC clones ring-barked in 1960
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flowered accordlng to- plan thus enebllng these clones

to be used in the 1961 breedlng programme. ~ The Qidium
Testing Station, established in 1959 on Kepitigalla Group,
was released from fungicidal control at the end of 1960,
Sereening for 0idium resistance of the 151 clones during
the period under review showed that 15 per cent of the DR
clones, 48 per cent of the clones made from . ICB 870 crosses,
12 per cent of the clones made from RRIC 52 crosses and '
clone RRIC 52 itself possess varying degrees of resistance
to the disease. Growth of the crown-budded clones at the
Plant Breeding Station at Moneregala is progressing
satisfactorily. 29 additional clones were added in late
1960 bringing the total to 106 clones. = 211 new clones

- from the 1956-1960 crosses have been established in a

174,

neighbouring area along with 8 RRIC clones. Growth has been
satisfactory &t the gxzophthora Testing Station on Peenkande
Group. 152 clones are represented 1n the test. o

L

FERNANDO, D.M.
Review of the Plant Breeding Section, / R.R.I.C. for 19637.

Rubb. Res. Inst. Ceylon. Ann. Rev., 1962 (1963), pp. 42-56.

The Plant Breéding Section of the Botany bepartment carried

" out 60,571 hand-pollinations in 1962, which gave 1791 fruits,

a 2.9 per cent success under d1ff1cu1t conditions of fruit
preservatian from nggophthora and Gloeosporium infection.
Clone RRIC 7, 10, 36, 45, 51, 52, 54, 62, 70 and Waggae 6278 and

 the foreign clones ch 26, FB 86, FB 2&/59 and Tjir 1, together

175.

with selected disease-r631stant clones imported from Latin
Americe, were used as female parents with a view of obtaining
high-yielding, disease-resistant clones. Radiation studies in
collaboration with the Radioisotope Centre in Colombo yielded
favourable critical values for gamma rediation of germinating

‘Hevea seeds. ‘Methods for inducing uarly flowering werc used

'extensively for hand-pollination work. Routine sttention was

- given the crown-budded area on Moneragala Group and a new
‘experlmental area at Kumarawatta Group. :

FERNANDO D M.

Rev1ew of the Plant Breedlng Section, L R. R I. C for 1965]

 'Rubb,HResx,Inst.»Geylon. Ann. Rev1, 1965 (1966) PP. 55-45.

The first test tapping results from the Oidium and Phytophthors

. test areas at Keppitigala and Peenkande respectively have come

to hand. Clone 451 (RRIC 52 and FB 86) was the highest yielder

 from among the 0idium-tolerant clones and clone 1461 (RRIC 52

and T 792) from among the Phytophthora-resistant clones.
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Positive results of non-susceptibility to Gloeosporfum

leaf disease in the immature phase were obtained at
Naekiadeniya Group. Of the large number of plants of the
0idium-tolerant clone 1108 (RRIC 52 and RRIC 7) that were
planted in this experiment only one plant was infected,
indicating a combination of 0idium and Gloeospoerium-resistance.
On the basis of early tapping tests and girth observations

made towards the end of the previous year, the complete hand-
pollination. programme was shifted this year from Dertonfield

“Group to an outside estate where a selection of Dothidella

176.

reaistant clones had been esteblished in an experimental aresa
in 1960. A satisfactory set of some important crosses wes
obtained. A difference in the flowering time of the IAN and
local clones mede it difficult to obtain the optimum number
of pollinations in some crosses. Ineffective control of '
Gloeosporium and Phytophthora too contributed to the poor
overall success of the pollination programme. Selctions have
been made on the basis of secondary characters, girth and
Hameker-Morris-Menn yield tests in the various plant breeding
test clones. Those selected, will be further tested in small-
scale trials. : ) :

FERNANDO, D.M.

Review of the Genetics and Plant Breeding Departmeht,

/R.R.I.C. for 1966 7. Rubb. Res. Inst. Ceylon. Ann. Rev.

1966 (1967), pp. 72-88.

A method for the rapid determination of the latex content of

Hevea tissues as a possible means of assessing the potentialities
T ad .

of newly-bred varieties at an early stage in growth was evolved.

. Hand pollination programmes were carried out on a wider range

of material than in previous years and with a reasonable degree
of success. Twenty clones of hand-pollinated origin were
selected for succegsful tapping at 4} years of age ot Kuruwita.
These were especially bred for favourable secondary characters
including vigour, to enable early exploitation. Girth -
measurements taken after one year's tapping at 67 per cent
intensity confirmed that although the trees were brought into
tapring at this early age, there was no appreciable set-back to
growth. Most of these selected clones also showed high yields.
Favourable yield indices in the Kalutara District were noted for
clones previously found tolerant to Oidium at higher elevations
in the Matale District. 1
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177. FERNANDO, D.M.

Rev1ew of the Genetlcs and T'lant Breeding Department

- [R.R.I.C. for 1967 7. Rubb. Res. Inst. Ceylon. Ann. Rev.
1967 (1968), pp. 33-43.

The v1gorous breeder's clones which were tapyed initially
at 4% years showed a sharp increase in yield in the 2nd. year
w;thout adverse effects on their growthe Two .of these
clones, namely 663 (IRRIC 100) and 1174 (RRIC 101) were
released for commercial planting in Group III. Two other
early starter clones were also selzcted for further
multlpllcation and large=-scale trials. Several other trials
of selections were under investigation. The evaluaticn of
yield trends in clones possessing resistence to Oidium and
Dothidella was also begun. Laboratory studies on cytogenetic
investigations were initiated in 1967. Initial meiotic RMC
studies of the early ever flowering clone H 440 suggest that
the cytological behaviour of this clone is normal. A project
was initiated to utilize the large seedling population of

Egal-Oya nurseries in order to obtain genetical material for
future cytological and breeding investigations. Routine

. examination of the latex content of Hevea petioles and
estimation of the rubber seed oil content of the different
c¢lones were continued. - Clone CH 26 was used over a very wide
range of crosses of high-yielding, vigorous, and Oidium-
resistant material in order to introduce even more vigour and
yield. Over 18,000 hand pollinations were completed during
the season end over 500 seedlings obtained. Over 100 seedlings
were established of the cross Ch 28 x 815, and reciprocal and
Ch 26 x 266, A few seedlings of parentage 1103 x Ch 26 and
Ch 26 x 663 were also obtained.

178, FERNANDO, D.M.

_Reviéw of the Genctics and Plant Breeding Department,

ZTE.R;i.C;‘for 1968 /. Rubb. Res. Inst. Ceylon. Ann. Rev.
1968 (1969), pp. 33-44.

The yields of RRIC 100 at Kuruwita Sub-Station have been
remarkable, so much so that the Institute advocates tapping
at lower intensities on large-scale planting, at least till the
" results of field experiments, now in progress, are available.
The yleldu of RRIC 101 dropped when the 1nten51ty was increased
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in 1968. More plants of RRIC 100 and 10l were established,
in the Hedigalla nurseries, for distribution to estates.

The O0idium-resistant clone 1103 showed favoureble growth,
yield and response to early tapping at both Nivitigalakele
and Kuruwita. Populations of Tjir 1, which has béen the
principal source of seed for root-stocks, are deareasing
rapidly, and the possibility of using seed from our . .
recommended high-~yielding clones is being investigated by the
Insititute. ~ Plant Breeders have recognized the tendency
for low seeding in vigorous high=-yielding plants of all
varieties. Low seeding can reduce the availability of seeds
of certain clones in the future., Therefore, cytological
studies on pollen producticn were underteken to esteblish
whether there were any abnormalities in some of our clones,
which may lead to poor seeding. These studies have shown
that there are meiotic ebnormalities in three of our reputed
low seed bearers viz. RRIC 41, 45 and 88, which may contribute

to their poor seeding. Studies on the sex ratios of Hevea

 brasiliensis cultivars, have shown that there are obvious

variations in the ratio of male and female flowers in
inflorescences of 10 cultivers that have been studied so far.
More extensive studies on this problem will be underteken '
during the 1969 flowering season. - Colchicine treatment of
germinating seedlings of RRIC 52 gave a high frequency of
polyploidse. Swollen shoots, slow growth and abnormal foliage
characteristics in the first set of leaves were common.

. However, beyond the first node growth was stabilized and the

17¢.

shoots appear to revert to the normal condition. This work
is being continued. A survey of the seedling populations

at Bgal-Oya and Hedigalla nurseries was conducted in order to
esteblish the frequency of natural mutations for chlorophyll
abnormalities. The Hedigalla population and & fraction of
the Egal-Oye population had an abnormally high frequency of
chlorophyll deficient plants. This frequency should serve
as a useful guide for dlfferentiating poor seed sources, and
this study is therefore being pursued.’

FERNANDO, D.M.

Review of the Genetiés and Plant Breeding Department,

[R.R.I.C. for 1969 7. Rubb. Res. Inst. Ceylon. Ann. Rev.
1969 (1970), pp. 37-52. '

The development of a clone that is high-yielding, disease-
resistant and capable of growing under varied soil and climatic
conditions is the goal of the Plant Brecder. - It has been
estimated that, with the available solar energy and photo-
synthetic tissue, the potential yicld of the rubber tree should
be about 6,000 1b. per acre per -annum,- The results achieved in
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- 82 -

Hevea breeding up~to-date, with about a seven-fold increase

in yield from the original 3-400 1b. clonal seedlings, is

quite impressive. The Institute is now studying various e
devices to induce mutations, so as to expedité the process )
of breeding high yielders. Studies initieted on the use of
chemical mutagens such esethyl methyl sulphonate have been
continued- and the toxicity levels of the latter determined..
Statistically based seedling variability trials for' six parent
clones have been planted both at Kuruwite and Nivitigalekele. N
The hand pollination programne, which was directed towards the N
increase of yield and vigour and & study of heterosis, has N )
yielded 416 seedlings, which have been established in nurseries.

The yields of RRIC 1Q0 and 101 have indicated that these L
clones are suitable for tapping at 67 rer cent intensity -
during the first five years of tapping, when cuts are opened .

at 4% years. The Oidium-resistant clone 1108 produced -
satisfactory foliage when planted above 1,000 ft. elevatian; B
and gave very satisfactory yields at Kuruwite and Nivitigalekele.
IAN 45-710, also an Oidium-resistant clone, has been found to

be sultable for plenting above 1,000 f4. elevation, producing

good foliage end sbove average yields. '

FERNANDO, D.M.

Review of the Genetics end Plant Breeding Department,

[Th.R.I.C. for 1970 /. Rubb. Res. Inst. Ceylon. Ann. Rev.

11970 (1971), pp. 26-42.

181.

The oil content of cotyledons was examined and found to have
high heritebility, with an inverse relationship to growth and
yield, This factor will therefore be used for early selection
of clones. The analysis of a population of Tjir 1 seedlings
revealed a strong correlation between germination period and
growth characters such as height and diameter. This would
facilitate selection off stocks on the basis of period of
germination. RRIC 102 was evaluated as satisfactory for
planting above 1000 ft. elevation. IAN 45-873 showed satisfactory
yields in the Sabaragamuwa District, and is clearly tolerant to
0idium leaf disease. Secdlings from 30 clonal sources were
exomined individually for growth, latex yield and cotyledonary
oil content. Selection was effected for initial nursery
esteblishment and further study.

FERNANDO, D.M.

Review of the Genetics and Plant Breeding Department, T

/[R.R.I.C. for 1971 7. Rubb. Res. Inst. Oeylon. Ann, Rev.

1971 (1972), ppe 3#4-50.




- 8% -

Large scale plots of RRIC 101 and RRIC 105 were brought
into tapping at five years of age and showed very satisfactory
yields and percentage of trees that could be tapped at a
younger age than normal. A few seedlings were obtained with
s combined source of SAIB resistance. RRIC 102 yielded
satisfactorily at Matele at an elevation of 1,400 ft. An
inhibitor was isolated from rubber seed oil. A propulation of
3,000 seedlings from 31 different clonal sources was tested
individually and 330 seedlings selected for further study.

162. FERNANDO, D.M.
Review of the Genetics and Plant Breeding Department.

/R.R.I.S5.L. for 1972 /. Rubb. Res. Tnst. Sri lLenks. Ann.

1972 (1975), pp. 38-53.

More information was available on the large scale performance
of RRIC 101, 102 and 105. A 169 tree plot of RRIC 101 at
Kuruwits showed yields of over 1000 kg/ha = 1000 1b./ac.) in
the first and second years of tapping when opened at five years.
RRIC 102 and RRIC 103 were opened on a large scale on a
commercial basis in an outside estate at four years and nine
months, along with RRIM 623 as control; 700 kg/ha per year

. was recorded from RRIC 102;  this was approximately equal to
that obtained from earlier recordings for this clone in RRIC
estates. The initial yields of RRIC 103 were lower on this
estate but the growth was better than equivalent plots in the

RRIC estates.

163. FERNANDO, D.M.

" Review of the Genetics and Plant Breeding Department,

[RR.IS.L. for 19757, Rubbs Res. Inst. Sri Lenka. Ann.Rev.
1275 (_19'74)', pp. 25-42.

More experimental areas of the RRIC 100 series were opened
on outside estates at five years of age. Yields above 700
(xg/hg/yr were recorded from large scale replicated plots of
BRIC 100, 101, 102 and 103, compared to a yield of 600 kg/ha/yr
from RRIC 45. Satisfactory growth and yield were also recorded
from RRIC 103 at Moneragala and Matale. Preliminary results
from the RRIM Unit at Trinidad indicated the possibility of
South Americen leaf Blight (SAIB) resistance in some of the
hybrids synthesized in Sri Lanks, some of which are in tapping
here for three years.
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FERNANPO, D.M.

Revn.ew of the Genetics and Plant Breeding Department,

/°R R.T.5.L for 19‘?6_7 Rubb, Res. Inst. Sri Lenka. Ann. Rev.
1976 (1977), pp. 50-66.

The studies on 10 modern clones, to assess the effect of
environment on genotype, have shown that there is a
significant interaction between these two factors. Therefoire,
clones have to be selected on this basis for various districts,

and this study is being pursued. The clone RRIC 110 was found

to metch RRIC 101 on the: factor of early high yields. Clones,
RRIC 100 and 102, showed later high yields and RRIC 103 was
found to be resistant to drought and to develop a spreading

canopy in areas such as Bibile and Moneragala. This mekes it a

1850

suitable clone for planting on a large scale in these: areas.

One of the first small-holdings to plant clones of the RRIC 100

series was tepped and RRIC 103 was found to yield over 800
kg/hectare dry rubber in the first year of tapping.

FERNANDO, D.M.

Review of the Genetics and Flant Breeding Department,

[ R.R.IS.L. for 1977 J.  Rubb. Res. Inst. Sri Lanka. Ann. Rev.

1977 (1978), pp. 50-66.

Twenty one more clones were registered during the year bringing
cultivars up to 131. The more recent regn.strations include
progeny of F, FX and FB 1ntrod.uct3.ons to Sri Lanka in 1959.
Genotype/environment studies were continued by the Geneticist;
selections on the basis of vigour and micro-tepping were also made

~ on the 1975 hand pollinstion (H.P.) population. RRIC 100 and

RRIC 103 showed stable high yilelds on experimental assessment as

" well as examination of commcrcial intakes; RRIC 600 provided

186.

the closest comparison. A small holding planted in 1970 with
RRIC 103 averaged 1400 kg of dry rubber per heckare in the second
year of tapping. Collaborative studies on dry trees with the
Biochemist end Soils Chemist, and on disease resistance with the

Plant Pathology Department, were initiated during the year.
Twelve of the later RRIC selec’clons were released to the Socialist

Republic of Vietnam.

FERNANDO, D.M.
Review of the Genetics and Plant Breeding Department,

[R.R.I.S.L. for 1978_7. Rubb. Res. Inst. Sri Janka, Ann. Rev.

1978 (1979), pp. 45-53.
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The RRIC 100 series clones, particularly RRIC 100 and

RRIC 103, were planted on a larger scale, especially on Estates.
Tndividuael plant preferences were also noted for RRIC 101 in
view of its very high initial yields. TFifteen olones
including RRIC 120, RRIC 123, RRIC 130 and RRIC 131 were sent

to the RRIM Station at Trinidad for testing for resistance to
Scuth American Leaf Blight. A 4 x 4 Diallel Crossing

Programfe with RRIC 100, 101, 102 and 105 was successfully
completed under the supervision of the Geneticist. Selections
were made on the basis of yield and vigour from previous hand
pollinated progeny. Two Internetional Clone Trials were planted
. &t Neboda and Hanwella. Yicld and growth of clones such as
RRIC 103, RRIC 118, PRIC 100 in the Bibile and Matale Districts
indicete that the new clones could be profitably grown in the
drier districts; the drought resistance characteristic of Hevea
wee an added advantage. ’ ' .

187. FERNANDO, D.M. ‘ S

Review of the Plant Breeding Department, / R.R.I.S.L. for 1979 /-

Rubb. Res. Inst. Sri Lanka, Ann. Rev. 1979 (1980), pp. 40-53.

The main discovery for the year was the South American Leaf

Blight (SAIB) resistance of 3 clones viz. RRIC 121, RRIC 130 and

| 70«133. The yields of both 2RIC 121 and 3IRIC 130 are
setisfactory and the growth of RRIC 121 is above average.
RRIC 103 and RRIC 118 showed satisfactory yields in the Matale
District. RRIC 104 2lso showed suitebility for larger scale
planting in the Kalutara and Moneragala Districts. Budwood
multiplied in 1978 was distributed in gquantity in 19790 and requests
tovards the end of 1979 could not be met.

188. FERNANDO, D.M.
The scelection of stocks in Jlevea. QWWmMimmlsﬂmmhm
on Seed'Prdcessing. Bergen, Norway, 1973. International Union

of Forest Research Organizations, Working Party 82 : 01,06.

Yol. 8, peper no. 9, 4 p.; Reprinted in g. J1. Rubb. Res, Inot.

Sri Lanka (Ceylon). 51 (1/2) 1974 : 28-89, 1 graph, 4 refs.

With the development of high yielding scions in Hevea the
selection of improved stocks to support the higher yields has
assumed importance. Seedlings of the cultivar TJjir I have
sroved to be the only suitable stock so far : the fluctuation of
oil content of the cotyledons within a clonal seedling population
has clarified the detection of other sources of seedling stocks.
(aAuthor's SUMMATY) .
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189, FERNANDO, D.M.

190.

191.

Some aspec’cs -of Hevea breedingv‘ and selection, J1. Rubb.

Res. Inst. Sri Lenkm. 54, pt. 1 (1) 1977 : 17-82, 7 illus.,
5 graphs, 1 table, 12 refs., |

The pexrformance of some cultivars of the RRIC 100 series
is outlined with reference to yields, vigour, disease
resistance, and agroclimatic suitebility. Preliminary results
on Hevea scions after exposure to gemma rays and neutrons are
described. The possibility of utilizing mutation breeding
methodology in improving South American Leaf Blight resistance
of Hevea is mentioned. (Author's summary). ’

FERNANDO, D.M.

Trends in the improvement of rubber planting material with

particdlar reference to Sri Lanka. Q. J1. Rubb. Res-,,lns_t-

Sri Lenka. 50 (1/2) 1975 : 84-90, 1 graph, 2 tables, 6 refs.

The early Hevea selection and breeding programmes in Sri
Lanka are described. The improvements achieved at the
different stages are outlined. Selection is currently moving
towerds better secondary characters such as disease and wind
resistance; and vigour. The possibility of selecting suitable
seedlings of Hevea by utilizing the parameter of oil content,
and thereby shortening the selection cycle of Hevea by nearly
twenty years is discussed. (Author's summary). '

FERNANDO, D.M.
The yields and sccondary characters of clone RRIC 102.

Qe J1. Rubb, Res. Inst. Ceylon . 48 (1/2) 1971 : 56-65,

1 i1lus. (photo.), 4 fold. graphs, € refs.

The background of plant breeding in the Rubber Research Institute
of Ceylon is briefly outlined. The selection of RRIC 102 for
planting in successively larger replicated plots on the basis
of early indices of yield, and resistance to Qidium leaf disease
is discussed. The early information obtained thereby on the
yields of this clone, and its success in Oidium-affected areas,
is presented; its possible use in extending the limits of rubber
replanting to areas above 1,000 ft. elevation is discussed.
(Author's summary). _ ‘
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'192. FERNANDO, D.M. and DE SILVA, M.S.C.

- ,A new basis for the selection of Hevea seedlings.

Q. J1. Rubb. Res, Inst. Ceylon. 48 (1/2) 1971 : 19-30,
'5 1llus.- (2 fold. diagrms.), 3 tables, 9 refs.

Clonel seedlings from seven clones were gerninated and
periodically measured in height end dismeter. The oll
content of some seedlings was estimated by removing the.
cotyledons. The latex content was measured by a method of
micro-tepping. A positive correletion was deteoted between
letex content and growth. An inverse relationship was
found between oil content and growth in some clones.

 Indicetimns of an inverse correlation between latex and oil

“content were also detected. This assay of oil content
therefore appears vital in the selection of seedlings and
provides a link which considerably expands the possibilities
of early selection of Hevea seedlings for growth and yield.
(futhor's summery).

193. FERNAMDO, D.M. and LIYANAGE, A. de S.

Hevea breeding for leaf and panel disease reistance in Sri
Lanka. In: Proceedings of the International Rubher
Conference, Kuala Lumpur, 20-25 Oct. 1975, Kuala Lumpur,
Rubber Research Institute of Malaysia, 1976.  Vol. 3, pp.
256-246, fig., graph, 3 tables, 31 refs.

Hevea breeding in Sri Lanka for resistance to Oidium leaf
is described and some resistance mechanisms that could bLe
operative are discussed. The pedigree and yields of recent
selections found resistant to Phytophthora panel disease and
Colletotrichum leaf fall are also described. Preliminary

studies on breeding and selection against South American Leaf
‘Blight are reported. (authors!' SUMMATY ) o

194. JAYASEKERA, NL.E.M.
Review of the Genetics and Flant Breeding Department,

/R.R.I.S.L. for 19757. Rubb. Res. Inst. Srd Lanka. Ann. Rev.

1975 (1976), pp. 37-48.
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Clones of the RRIC 100 series continued to give high - -
yields in 1975. Seed samples were sent to Long Ashton
Research Station, U.K. for irradiation. Irradiated pollen
has been used in the hand pollination (HP) programme to induce
mutants, RRIC 100 and 82 were self pollinated during the 1975
flowering season. An -experiment was established in eight
areas to study the environmental stebility of ten clones. A
tapping experiment was initiated at Sirikandura Estate to
study the extent of variastion between tappers and its influence
on clone evaluatiom. The number of successful HP seed was
low due t0 Qidium disease on flowers. '

195. JAYASEKERA, N.E.M.; SAMARANAYAKE, P, and KARUNASEKARA, K.B.
Initial studies on the nature of genofype-environment‘.
interactimns in some Hevea cultivars. Jl. Rubb, Res. Inst.

Sri Lanka. 54, pt. 1, no. 1, 1977 : 33-42, 3 graphs, 8 tebles,
5 refs, ' |

Ten Hevea clones were grown in eight locations to study the
nature of genotype-environment interactions. 1In this paper
two early height measurements and the survival rate have been

.considered. The analysis of varience indicated the presence
of significent genetic, environmental and genotype-environment
interaction components of variation. Regression analysis has
been used to study the nature of genotype-environment
interactions. The clones whioch had significant linear inter-
action components have been grouped into three stability groups.
Importance of this both in Hevea breeding and in recommending
clones for commercial planting is discussed. (Authors'_summany)..

196, SAMARANAYAKE, Chandra

Selection of rootstocks. R.R.T.S.L. Bulletin (N.S.). 10,

1975 ¢ 36.

A note. From the results of the experiments, the seedlings
of clones RRIC 45, PB 86, RRIC 36, G 11 and RRIC 52 may be
recommended for use as rootstocks in place of seedlings of clone
TJir I.

197. SAVARANAYAXE, P.; RUPATUNGA, K.W.; FERNANDO, D.M. and
JAYASEKERA, N.E.M. |

In vitro germination of pdllen and pollen tube growth of

Hevea brasiliensis in the presence of calcium and boron. Jl.

Rubb. Res. Inst. Sri Lanka. 56, 1979 : 29-33, 2 tables, 14 refs.
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199.

200.
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The role of calcium and boron in Hevea pollen
germination and po1len rube growth was 1nvestigated.
Individual significant effects of both elements on
germination of pollen grains were noted upto & maximum
concentration of 0.03 per cent. When used in combination,
boron appears to be more important than calcium in pollen
germinatio. On the other hand, calcium has a clear
positive effect on growth of pollen tubes in the presence of
boron. (Authors' summary).

SATCHUTHANANTHAVALE, R.

Tissue culture technique in Hevea breeding. R,R.I.S.L.
Bulletin (N.S8.). (Conference supplement). 8 (3/4) 1973 :
4647, | |

This srticle is particularly intended for the laymen, to

give an idea on the tissue culture technique in Hevea
breeding.

SENANAYAKE, Y.D.A. and WIJEWANTHA, Ronald T.
Synthesis of Hevea cultivars : a new approach. Q. Jl. Rubb.

Res. Inste. Ceylon. 44 (1/2) 1968 : 16-26, 1 fold., chart,

1 table, 17 refs.

The stages of directed evolution of Hevea cultivars, from
the time of hand pollination until they are recommended for
lerge scale commercial plantings are described. The basis
of selecticn is discussed in relation to the duration of
different breeding pathways. A pathway of accelerated
selection is outlined.  The neced to expand genctical
investigations along different lines, to yield information
which could help to develop cost competitive cultivars of the
future is also stressed. (Authors' summary). ‘

WIJEWANTEA, Ronald T.

Some breeding problems in Hevea brasiliensis. Q. J1l. Rubb.

Res. Inst. Ceylon. 41 (1/2) 1965 : 12-22, 2 plates (col.),
2 graphs, 4 tebles, 10 refs.

Breeding work in Ceylon which was commenced about 4 decades
ago, has led to an aprroximate six fold increase in the yield
of rubber. Further increases are anticipated with the
exploitation of heterotic vigour, prepotency and natural
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variebility in Hevea. For this latter purpose the
importation of fresh materials of Hevea from tropical Amerlca
is urged. Disease resistance breedlng in Ceylon has brought
to light the probable gbsence of major genes for resistance
egainst 0idium in tested Eastern clones and in the 116
Dothidella-resistant clones imported in recent years. Here
again, a plea is made for the importation of further

- breeding material with a broader genetic base. The plc‘cure

~in respect of Phytophthora resistance breeding is rosier, as
several of the imported Dothidella-resistant clones are at
the same time also resistant to Phxtophthora. Back=crossing
and out-crossing to high~yielding BEastern clones are
expected to result in the evolution of acceptable clones with
high yields and Phytophthora~cum~Dothidella resistance.

- Cantrolled induction of epiphytotics and the incorporation
of an early flowering Hevee mutant gene, are expected to
eaccelerate our breedlng programmes, which nevertheless must of
necessity be long-term ones.  (Author's summary).

Planting Réqommendat;on
201, ANON

Recommended planting material - 1966, R.R.I.C. Bulletin (N.S.)
1 (1) 1966 : 5-7. "

The R R.I.C. planting material list for 1966 shows a drastic
change from recommendations made in previous years. 1In
preparing this list, account is taken not only of results from
trials conducted by the Institute but also of informatimn
obtained from commercml estates as well as Research Institutes
elsewhere. :

202. ANON

Recommended planting material - 1969. R.R.I.C. Bulletin (IV.S.)

3 (4) 1968 : 144-150.

Brief notes on clones suitable for large scale plenting, for
estates up to 20/. acres, up to 10 acres, and for small-scale
experimental planting, with tabulated data on yields.
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CHANDRASEKERA L.B.
DeveIOpmenta in Hi g planting meterial in Ceylon.
25 Insvr. Ceylon. g._g (1/2) 1971 : 7-18,

12 :Lllua. (col. photos.), 2 tableg, 5 refe.

Descriptions of 8 local and foraign clones selected for

- planting in Sri Lenka, Local § RRIC 45, 38, 89, 13 end 80,
48, 100, 101, Foreign s AVROS 1754, IRCI z, 7 and 9. |
PR 252 . |

204, ¢

GHANDRASEKERA, L.B.
q 8 clones reoommended for planting in Sri Lanke.
‘ ’ 2 (¥/2) 19'74 t 14,

One of the mador deectives of natural rubber producer is\‘

%0 inorease yields by replanting old rubber areas with

improved clonal varieties. In this article the merits and

- demerits of different Hevaa olones have been discussed. It

is recommended that olone B 86, as it has done well

_consistently under all planting conditions in Sri Lanka, be

planted over a mejor extent of all replanted areas, and other.
clones recommended by the RRI be planted over smell ‘extents as

.they are not yet fully proven. The adoption of correct

oultural practices, as suggested by the RRI, and early tapping
at reduced intensities would lead to the reduotian of the

Ammature unproductive, period of the rubber tree and thus

increase the profitabilitv of rubber"

205, C

cmmmsm, L.3. |

Performance of clones.

1968 : 17-19, 4 tables.

Performance data of the rubber clones RRIC 52, GT 1, RRIC 56
and RRIM 623, grown in a number of small-scale plantinss in

| Ceylon, are presented.. In all areas, the yields of RRIC 36

have been outstanding, but owing to its susceptibility to

. bark rot, the olone is not recommended in the wet zone

districts. RRIC 52 end RRIM 623 also give satisfactury :
yields;  their suaceptibility toc wind damage is a disadvtntage.
ks regerds RRIC 82, however, no wind damage has so far been

recorded from the 4th year onwards. The olone GT 1 is reported

to be wind-resistant. (Tropioa.l sbstract. 24 (5) 1969,

No. 1100).
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206. CHANDRASEKERA, L.B.

" Recommended clones and some ‘factors that effect their

performance in Ceylon; g:ﬁJl,-Rubb; Rés.'Inst§-Geyldn.
41 (1/2) 1965 : 55-62, 3 tables. |

This paper discusses briefly some of the conditions that
influence (rainfall, diseases and planting density) rubber
production in Ceylon and the performance of clones that are

recommended for commercial planting. For commercial
planting, clones are classified into 3 groups, depending on
the degree to which they have been tested for yield, degree
of resistance to diseases and other secondary characters.
The group recommended for large-scale planting comprises
clones RRIC 45, 52, Wagga 6278, Glen 1, RRIM 513, Nil 32,
PR 107, and FB '86. ' The yields obtained from these and ‘
other clones in large-scale and experimental plantings are
listed and tebulated in detail., IB 86 had so far been the
most popular clone, but owing to its susceptibility to Bark
Rot, it is not recommended for planting in the wet districts.

207. CHANDRASEKERA, L.B. |
" Recomnended planting meterial - 1972. RiR.I.C. Bulletin
,E(N)}s.);:- 7 (1/2) 1972 : 3947, l |

Bri’ef;notes ‘on clones suitable for larger scale planting,
for estates up to 20 acres, up to 10 acres, and for small-scale
experimental plenting, with tabulated date on yields.

208, CHANDRASEKERA, L.B.

Recommended planting meterial = 1975, R.R.I.C. Dullctin
(M.8.). 1 (3/4) 1972 : 85-93.
" Brief notes on clomes suitable for large-scale planting,

for estates up to 20 acres, up to 10 acres, and for smell-
scale .\{ﬂgxperime'nf;a‘l planting, with tabulated data on yields.

@

DE SILVA, C.A.

“fhe  performance of "exchangs" clones imported into Ceylon.

B2

Q.<J1: Rubb. Res. Inst. Ceylon. 36 (1/2) 1960 : 1-16,
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The performance of a selection of the 80 foreign clones
imported into Ceylon in 1954 on an "exchange" basis is
described and the yield and growth deta from their countries
of origin are summarized and discussed, with a view to
popularise these clones in Ceylon. - Recommendations are made
for the early trial on a limited scale of a selection of these
foreign clones under local conditions. A preliminary - '
tentative selectimn of foreign clones, based on the
performance of these clones in their countries of origin would
be as follows: (1) From Malaya : Clones RRIM 605, 607, 610
end 623. (2) From Sumetra : Clones AVROS 385, 427, 529,
1328, 1734, 1851 and 2037. (3) From Java : Clones WR 101,
GT 1, FR 226, 228, 231, 248, 250 and 261. From Indo-China :

Clones IRCI 2 3, 6, 7 and 9' TR 1486, 1548, 3645, 3072 and

210.

2ll.

3705,

DE SILVA, C.A. v ‘
The performence of RRIC clones under Ceylon conditions.
In: Proceedings of the Natural Rubber Research Conference,

Kuala Lumpur, 1960. Kuala Lumpur (Malaysia), Rubber Research

Institute of Malaya, 1961. PP- 578-691, 5 photos., 1 graph,

9 tables, 6 refs.; Reprlnted in g. J1l. Rubb. Res. Inst.

Ceylon. 37 (1) 1961 : 1~12.

The earliest attempts to establish clonal rubber by budgrafting

in Ceylon are briefly described with reference to the study of
the inter-relationship of yield and growth factors for the
selection of seedling mother trees as clone parents. = The
clones established from unselected, near-legitimate and
legitimate secdlings are deseribed and yield date and secondary
characters of the sclected elones nre presenteds  The range of
celevation and climatic conditions of rubber growing land, which
favour the disecases caused by Qidium heveae and Phytophthora

nlmivora, are presented. As the cost of treatment of these
diseases is an appreciable factor in the economics rubber
production the questlon of making reliable recommendations to
the rubber industry in Ceylon, during a transitional period of
evaluation of selected clones, is briefly discussed. (Author'
sunmary) .

DE STLVA, C.A. and SATCHUTHANANTHAVALE, R.

History and description of promising RRIC clones. Z. Jl.

Rubb. Res. Inst. Ceylon. 37 (4) 1961 ; 112-128, 7 photos.,

20 diagrms., 2 graphs, 2 tables.
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This article provides a description of the vegetatlve
characters of the clone RRIC 52, which are recommended for
planting on a limited scale on commerclal estates.
Descriptive diagrams are given to 1llustrate the vegetative
chaeracters used in the description of this c¢lone. Budwood
of this clone will be multiplied in registered nurseries in
order to meet the demand for planting materiel of this.
seleoted new clone. A brief description of this clone with
the available growth and yield déta will be given in this
article.

DE SILVA, C.A. and SATCHUTHANANTHAVALE, R.
History and description of promising RRIC clones.

IT - Clones RRIC 7, 41 and 46. Q. J1. Rubb, Res. Inst. Coylon.
38 (1/2) 1962 : 1-10, 4 plates (1o photos.), 3 diagrms,

4 graphs, 4 tables.

213.

ItenlNo. 211 is an article under the same title, which
initiated the description of promising RRIC clones. This
article is a continuation in the series and describes three

‘more promising clones RRIC 7, 41 and 45, under the following

headings @ general descriptim, identlficatiun characters such
as stem, leaf storey, leaf stalk, leaflets ana other characters.
Yields per tree per year are tabled.

DE SILVA, C.A. snd SATCHUTHANANTHAVALE, R.
History end description of promising RRIC clones.

IIT - Clones RRIC 86, 88 and 89, Q. J1. Rubb. Res. Inst.

Ceylon. | 8 (3/4) 1962 : 47-56, 3 plates (9 photos.), 3 dingrms.
4 graphs, 4 tables.

Item Nos.211 and 212 are articles under the same title, which
presented the description of promising RRIC clones. This
article is a continuation in the series and desoribes three more
promising clones RRIC 86, 88 and 89, under the following
headings : general deseription, identification characters such as
stem, leaf storey, leaf stalk, leaflets and other characters.
Yields per tree per year are tabulated.
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214. DE SILVA, C.A. and SATCHUTHANANTHAVALE, R.
History and description of promising R.R.I.C. Clones.

IV - Clones Nab 15 and RRIC 87. Q. J1. Rubb. Res. Inst.

Ceylon. 39 (1/2) 1963 : 1-8, 2 plates (6 photos.), 2 illus.,
4 graphs, 4 tables.

Item Nos. 211, 212 and 213 are articles under the same
title, which presented the description of promising RRIC
clones.’ This article is a continuation in the series and
descrives two more promising clones Neb 15 and RRIC 87, under
the following headings : general description, identification
characters such as stem leaf storey, leaf stalk, leaflets and
other charecters. Yields per tree per year are tabulated.
Clone Nab 15 has given better yields and is recommended for
commercial planting on a moderate scale. Both clones Nab 15
and RRIC 87 have good growth and secondary characters.

215. FERNANDO, D.M.

Recent developments in rubber planting material. R.R.I.S.L.

Bulletin (N.S.). 12 (1) 1977 : 33-40, & charts, graph,

3 refs.; abstracted in Proc, Sri Lanka Ass. Advmt. Sei., 33 (1)
1977 + 27. |

Details of the improved yields of rubber from the RRIC 100
series clones are given. The increased vigour enabling these
~clones to be opened earlier is described. Recent information
on the possible origin of RRIC 52, which is one of the best
parents for yield, vigour, and disease resistance, indicates a
non-Wickham origin from a totally different region of Brazil :
this may explain extensions of the genetic base leading to the
expression of increased resistance to disease, more vigour and
better yields. The utilization of improved material has
usually been efficiently carried out by the managers of the
larger holdings : this has been interrupted during the process
of recent land reform. The formation of a new department for
development may be necessary to maximise research benefits.
The advisability of planting a number of clones instead of a .
single clone over a wide area is discussed. (Author's summa:y).

Vegetativg Propagation

216. SAMARANAYAKE, Chandra

The use of polythene £ilm in budgrafting Hevea seedlings.

 R.R.I.S.L. Bulletin (N.S.). 8 (1) 1975 : 1-8, 5 plates.
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From an economic viewpoint, the replacement of the
commonly used adhesive tape by a stripe of polythene film
in the budgrafting process is desirable. Materials and

* methods of the process is outlined here. The data are not

217,

218.

219.

220.

comprehensive as would have liked them to be; the subject
has to be studied further with a view to determining the
.performance of polythene film in wet weather.

SAMARANAYAKE, Cha.ndra
Preparation and planting of stumped buddings. R.R.I.S.L.
Bulletin. 14, 1979 : 29-33, 4 photos.

A well illustrated note on the method of preparation,
planting and aftercare of stumped buddings.

SAMARANAYAKE, Chandre
Propagation of Hevea. R.R.I.S.L. Bulletin (N.S.).

(Conference Supplement). 8 (3/4) 1973 : 11-12.

This "= article intonded partlcularly for the laymen to give
an idea on the propagation of Hevea.

SAMARANAYAKE, Chandre and GUNARATNE, R.B.
The use of !leaf buds' and 'scale buds' in the vegetative

propagation of Hevea, J1. Rubb. Res. Inst. Sri Lanka. 54,

part 1, no. 1, 1977 : 65-69, 1 graph, 3 tables, 12 refs.

Experiments were carried out to sece whether the use of
'leaf buds' and 'scale buds' contributed to the intra-clonal
variation which ex1sts among budgrafts. Differences were
observed in the time of emergence and in the early growth of
the scions arising from them. The anatomical differences were
compared and the levels of endogenous growth regulators of the
two types of buds were studied. (Authors' summary).

YAHAMPATH, Chendra

'Growth rate of B 86 on differenﬁ Hevea rootstocks.

(& research note). Q. J1. Rubb. Res. Inst. Ceylon. 44 (1/2)

1968 : 27-30, 1 fold. graph, 2 refs.
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The standard type of rootstock used for budgrafting
different clones of Hevea brasiliensis is selfed Tjir I
seedlings. Owing to an anticipated shortage of Tjir I seeds
in the future, experiments are being conducted to investigate
the suitebility of other clones for use as rootstocks. A
small-scale experiment wherec seedlings of € different clones
of H. brasiliensis and seedlmnps of H. spruceans were used &s
rootstocks is discussed here.

Planting Technigues and Management

CEANDRASEKERA, L.B.
Sale of budwood. R.R.I.C. Bulletin (N.S.). 7 (¥/2)
1972 1 29-30. | |

The author describes the Institute 8 (R R.I.C.) scheme for
the sale of budwood.

DE SILVA, C.A.

Pruning end pollarding of rubber trees. Q. J1l. Rubb, Res.

Inst. Ceylon. 38 (1/2) 1962 : 23-24.

JEEVARATNAM, A.J.
Improved system of planting rubber on the contour. R.R.I.C.

Bulletin (N.S.). 2 (1/2) 1967 : 2-7.

In planting rubber, some of the more common systems in wvogue
arc rectangular, square, avenuc and hedge planting. The popular
practice of semi-contour planting is in keeping with the
principles of soil conservetion but this system does not allow
every single tree to be provided with an equal growing area.
With a view to minimising this draw-back, an improved system of
planting rubber on the strick contour is suggested in this
article.

LIYANAGE, A. de S. and FERNANDO, D.M.
Nursery methods for screéning leaf and panel disease resistance
in Hevea. In: International Rubber Research and Development

Board Symposium, Kuala Lumpur, 15-18 May 1978; organised by
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Rubber Research Institute of Malaya, Text of Papers.
/[ London 7/, I.R.R.D.B., 1978. 6 p., fig., graph, 8 refs.;
(Preprint). '

A number of Sri Lanken and foreign cultivars have been
screened for resistance at nursery level to Qidium, .
Colletotrichum and Phytophthore diseases of Hevea. Some of

ese observations are confirmed by earlier field studles.
The inheritance of resistance in some cultivars is discussed.
The necessity for intensified work on clones Qriginating‘from
South American Leaf Blight (SAIB) resistent parents is
emphasised. (Authors' summary).

225, RUBBER RESEARCH INSTITUTE OF CEYLON. Advisory Circular No. 79.
Sale of budwood. Agalawatta, RiR.I.C. 3 p., 6 refs.
Describes Institute's (R.R.I.C.) scheme for the sale of

~ budwood. This Ciroular supercedes R.R.I.C. Advisory -Cir
No. 74. IR

226. YAHAMPATH, A.C.I.
A comparison of nursery techniques. | Q. J1. Rubb, Res. Inst.
g_ngl_g_n_ 45 (3/4) 1969 : 57-62, 5 illus. (photos.), 1 graph,
-2 tables, 4 refs.

The purpose of this investigation is to assess the suitability
of different budgrafting techniques for plenting conditions
prevaeiling in Ceylon. Both green and brown buddings raised in
polythene bags and brown buddings planted with bare roots were
successful, with 100 per cent survival. Green buddings planted
with bare roots were 88 per cent successful, The growth rate
of buddings raised in polythene bags was better than the other
treatments. - T
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Plant Physiology
FERUNDO, D.M.; THAMBIAH, M.S.; ABEYWARDEMA, V. and
SAMARANAYAKE, P. :
A study of the heritebility of oil content in cotyledons

of Heves seedlings. Q. J1. Rubb. Res. Tnst. Ceylon. 47 (3/4)

1971 : 70-72, 1 teble, € refs.

Appreciesble heritability was discovered in the oil content

‘of Hevea cotyledons. This 0il content was also found to be

significantly inversely correlated with height of the seedlings.
The inverse relationship with growth suggested a hormonal
mechanism and chromatographic enalysis revealed an inhibitor as
well as a stimuletor in the oil.  (Authors! summary).

FERNANDO, D.M. and WIJESINGHE, W.A.C.
Some features of the growth and yields of RRIC 100. Q. J1.

Rubb. Res. Inst. Ceylon. 46 (3/4) 1970 : 78-87, 2 photos.,

4 graphs, 3 tables, 3 refs.; Abstracted in Proc. Ceylon Ass.

229,

Advmt. Sci. 25 (1) 1969 : 47.

The increases in yield obteined in natural rubber are
reviewed. The significant increases in growth and yield
obtained from RRIC 100, in comparison with PB 86, are analysed.
Other favourable secondary characters such as partial wintering
and satisfactory branching are described and the possible impact
of this clone on the industry is described. (Authors' summary) .

JAYASEKURA, N.E.M. und SENANAYAKE, Y.D.A.

A study of growth paramcters in a popﬁlation'of nursery

rootstock seedlings of Hevea brasiliensis, Tjir I. Part 1,

Q. J1. Rubb. Res. Inst. Ceylon. 48 (1/2) 1971 : 66-81, 5 graybs,

'8 tables, 16 refs.

Growth measurements of a few characters were made on. a
population of seedlings of Hevea brasiliensis, cve TJjir I in a
rootstocks nursery. Preliminary data are presented on the
rate of germination, height and diameter of seedlings and the
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leaf area. Comparisons of the different growth parameters
suggest that early germinators continued to maintain their
superior vigour over the late germinators even 5 months
gfter transplanting. The study also reveals that the
diametsr of rootstock seedlings can be used as a convenient
parameter to separate vigorous and non-vigorous rootstock
seedlings for future studies on the budded plants grown in
the field. (Authors! summery).

SATCHUTHANANTHAVALE, R.

Hevea tissue culture. Qs Jl. Rubb. Res. Inst. Sri Lanka.

(Ceylon). 50 (3/2) 1975 3 91-97, 4 plates, 15 refs.

Reports are reviewed of callus inducticn from stem sectians
of young seedlings, root differentiation from callus obtained
from plumule sections, and root and plantlet formation from
cotyledons. A more detailed account is given of experiments
on the continuous sub-culturing of callus tissue established
from anthers. (From Horticulturel Abstract. 48 (9) 1975 :
abse N0 6964')0 V ‘ ‘

SATCHUTHANANTHAVALE, R.

Hormonel control of organ formation in explants of Hevea
stem sections. In: Secientific Symposium, Part 1, Cochin,
India,>26~28 September 1974, Text of Papers. London,
International Rubber»Research ahd Development Board, 1975.
Vol. I, Sessior A (11). 4 p., 8 refs. :

Stem tissue subtending o flush in the copper brown stage
of 6=9 months o0ld rubber seedlings was used in rubber tissue
culturing. Addition of 0.001 to 5 ppm kinetin (K) to the
basic medium (BM) induced callus formation within one week
at the surfaces. Callus development was slow and ceased after
6 wecks. 0.001-1 ppm K stimulated axillary bud development
slightly. IAA or NAA caused little callus formation at
0.001-1 ppm. NAA 1-10 ppm *0.001 ppm K promoted roct
differentiation. NAA 0.01 ppm' K 0.01 - 2.5 ppm induced
axillary bud development but stopped after 6 weeks. The failure
in development after 6 weeks may be due to the possible presence
of some unidentified endogenous cytokinins in the meristamatic
tissues. c
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SATCHUTHANANTHAVALE, R. gnd TRUGALBANDARA, Z.E.
Propegetion of callus from Eevea anthers. Q. J1. Rubb.

Res. Inst. Ceylon. 48 (3/4) 1972 : 65-68, 2 plate photos.,

table, 8 refs.

This paper describes the first successful in vitro culture
of anthers of Hevea brasiliensis (Wild. ex. Adr. de Juss),
Mull - Arg Anthers of H. brasiliensis, cv. RRIC 52 and KH 440,
were excised at a stage when pollen grains were individualized
and cultured susceptically on a simple agar medium, :
conteining modified Nitsch's medium with auxins, 2, 4-D and

‘kinetin or coconut milk. Callus formation from tissues of

the aenther and pollen grains was observed after four to five
weeks. Callus thus obtained has continued to maintain good -
growth on the same medium, through six sub-cultures over a

period of six months. When auxin and kinetin were absent

from the medium, the anthers and pollen grains became dark
brown in colour and died off. The possibility is thus

‘indicated for the development of haploid Hevea plants from
callus tissue derived from pollen grains. -iﬁuthors' summary)e

233,
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SENANAYAKE, Y.D.A.
Cytogenetics of Hevea, l. a leaf" squash technique from

chromosome counts and its importance in Hevea breeding.

91l. J1. Rubb. Res. Inst. Ceylon. 44 (/2) 1968 : 1-7,
5 plates, table, 15 refs.

4 leaf squash technique is described which could be used to
screen large nursery populations of Hevea seedlings
cytologically. The advantages of the fechniques are described
and its importance for identifying euploids and anauploids of
Hevea species which could be valuable in cytogenetic:and
breeding investigations is discussed. (Author's summary).
SENANAYAKE, Y.D.A.

The growth of nursery rootstocks seedlings of piantation rubber

Hevéa brasiliensis. Muell. Arg. (Agricultural Research Seminar

Series, paper no. 75~1). Peradeniya, University of Sri Lanka,

Faculty of Agriculture, 1975. 14 p., 7 graphs, 4 tables, 14 refs.
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The results of this peper were previously published in
Q. J1. Rubb. Res. Inst, Sri Lanks (Ceylon) and J, Nat, Sci.
Coun, Sri Lanka. See items 229, 237 and 238.

SEANAYAKE, Y.D.A.

The natural chloerophyll mutation frequency and the
occurrence of yellows in nursery seedling populaticns of
Hevea brasiliensis. Muell. Arg. in Ceylon. Q. J1. Rubb.

Res. Inst. Ceylon. 45 (1/2) 1968 : 14-21, 6 illus. (photos.),

2 tsbles, 9 refs.

The natural chloruphyll mutsticn frequency of H., brasiliensis
c¢v Tjir I seedlings in two rootstock populaticns in Ceylon is
compared with the high frequency of 'yellows' observed in
nursery seedlings of mixed origin. Lethal chlorophyll
deficient mutants renged from 5-7 per scre (0.405 hecsare).
Viable variegated seedlings ranged from O-€ per acre., In
contrast the frequency of 'yellows' in two mixed seedling
populations were 100 and 658 per acre. The lethel
chlorophyll mutants may be recedsive homozygotes whereas the
viable 'yellows' may be heterozygotes of different genetic
constitution, Possible economic consequences of such
seedlings are identified and the need to recognise the cause
of yellowing is recommended so as to eliminats them from
nurseries in future years. (Author's summary).

SENANAYAKE, Y.D.A.

Species specific abaxial foliar charecteristics of Hevea

benthamians Muell. Arg. H. brasiliensis Muell., Arg. and

H. spruceana (Benth.) Muell. Arg. and their expressiom in

interspecific hybrids. Q. J1. Rubb, Res. Inst. Ceylon. 45

(1/2) 1969 : 22-31, 11 illus. (photos.), 2 tables, 6 refs.

Abaxial foliar charscteristics such as the ocutline of
epidermal walls, appearance of epidermal cells, stomatal
guard cells and veinlets and the presence of epidermal hairs
were used to distinguish H. benthamiana, H. brasiliensis and
H, spruceana. The trensmission of dominant species specific
characters to interspecific hybrids suggest that the characters
nay be useful for recognising hybrids early and also for
identifying the parents in artificial and natural hybridizations.
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Stomatal densities per unit area differed in the
experimentsl plants. H. benthamians (F 4542) and
H._spruceans had 33.1 and 36.0 stomata respectively., Two

Ho. brasiliensis cultivars RRIC 51 and FB 86 had densities of
25.8 and 37.4 respectively. The interspecific hybrids and
soome il Geusities intermediste to the parents. (Author's
SUMPATY ).

SENANAXAKﬁ, Y.D.A.; JAYASEKERA, N.E.M. and SAMARANAYAKE;.P.

Growth of nursery rootstock seedlings of Hevea brasiliensis

Muell., Arg. cv. Tjir I. Part two. Q. Jl. Rubb. Res. Inst.

Sri Lanks. 52, 1975 : 29-37, 5 graphs., 2 tables, 3 refs.

238.

A study wes initiated tc exsmine the nature of variation
in growth of an illegitimate populaticn of nursery seedlings
of rubber (Hevea brasiliensis Muell, Arg.) upto the time of
removal from the nursery at 18 months. The stem diameter was
used as the growth parameter. The seedlings which germinated
early (12 tc 22 days) alwsys hed o greater diameter at all
stages of growth then those which germinated later (24 to 34
days). The diameter of the seedlings at the first measurement
was correlated with the diameters at the later stages, The
rate of growth of early germinators was higher than the late
germinators. There was a high negative and sigmificant
correlation between the germinastion period and the rate of
growtk. The rates of growth during different intervals were
high, low or intermediate and were associated with the
rainfell pattern. The ability of the early germination to
meintain their superiority in growth could be genetical. The
results show that 30 -~ 35 per cent of seedlings could be
culled in the germination bed itself so that only the more
vigorous seedlings would be transferred tc the rootstock
nursery. (Authors' summary).

SENANAYAKE, Y.D.A. and SAMARANAYAKE, P.

Growth of nursery rootstock seedlings of Hevea brasiliensis

Muell. Arg. cv. Tjir I. Part I1I. Journal of the National
Council -
Science/of Sri Lanka. 2 (2) 1974 : 157-160, 2 tables, 4 refs.

A trial was conducted to determine the nature of growth of
seedlings of rubber (Bevea brasiliensis cv. Tjir I) a cultivar
which has been widely used as a rootstock. At 32 months, a
sample of seedlings which represented all the germination
classes was removed from the nursery and the dry weights of
their roots, stems and leaves were determined. Three parameters
of growth namely, the plant height and stem diameter at first
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measurement and root lenmgths showed a high positive
correlation with the dry weights of the plants and their
component parts. Root-growth even had an influence on the
dry metter production.of the leaves. It is suggested that
the variation in the growth of the budlings could be caused by
the gemetic heterozygosity of the roots which would also
cause differential growth of the serial parts of the plant.
(Authors' summary)

-

SENANAYAKE, Y.D.A. and SAMARANAYAKE, P.
Intraspecific variation of stometel density in Hevea

bresiliensis Muell. Art. Q. J1. Rutb, Res. Inst. Ceylon.

46 (3/4) 1970 : 61-68, 1 plate (4 photcs.), 5 tables, 14 refs.

25 H. brasiliensis cultivars and 'breeders clones' which
were originaily selected for yielding ability showed unit leaf
area. The mean stometsl density was 30.47 & 3.8. The
frequency distribution of stomatal density in the population
was a norgal curve. There was no recognisgsble relationship
between etomatal density and the known yielding ability of the

‘experimental plants. The plants were classified into three

density groups on the basis of stomata per unit leaf area as
follows: Low { < 26.5), medium (26,6 - 34.5) and high

( > 34.6). Before using this classification as an
additional charscter to identify cultivars it is necessary to
know if stometal density of H, brasiliensis cultivars grown
under different agroclimatic zones of Ceylon is a fixed or
varigble character. Variation in stomatal density may be
related to @8rought resistance of cultivars and clones which are
exposed to the different agroclimatic conditioms. (Authors'
summary). '

Plant Angtomy - Leaves
WAIDYANATHA, U.P. de S. g_m.l GOONASEKERA, G.A.J.P.R.

Some methods for determining leaf areas in Hevea. Q. J1.

Rubb. Res. Inst. Sri Lanka. 52, 1975 : 10-19, 2 diagrs., 10

tables, 25 refs.

The 'punched disc' method described here gave accurate
estimates of leaf areas of all cultivars of Hevea that were
tested. Leaf length, meximum leaf width and the product of
these dimensions were very highly correlated to leal’ area.
Highly significant correlations were also observed between area
of the central leaflet or its length and the area of the entire
trifoliate leaf. - The two lateral leaflets of the trifoliate
leef were almost equal in area. The accuracy and use of these
perameters for measuring leaf areas are examined. (Authors'
summary). '
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 Ground Covers and Inter-Crops

241. CHANDRASEKERA, L.B. .

Intercropping of rubber brephn‘vtin‘gs_ :La the immature ltlges.‘
;[_;_1 Report of the f‘duriix seﬁinh.i- md w&kahop on progress
end development of rubber ainii-hdlde_rs, Colombo, 1722, July
1980, Pﬁblished by the Asscoiation of Natursl Rubber
Producing Countries, 1880. - Appemdix 9, pp. 9. (Sunmary).

The Rubber Research Institute of Sri Lanka has oconduoted

- experiments on the suitability of bananas, passion fruit,

u2.

243.

coffee and pineapple as intercrops in rubber smallholdings.
The paper describes the planting demsities and planting costs
of these interorops. Full text will be published in the
proceedings of the seminar and workshop on progress and
development of rubber smallholders. '

CHANDRASEKERA, L.B.

Pot‘ent:ul‘,for' interoropping rubber land in Sri Lanka.

RaB.I.5.L. Bullstin (N.5,). 23 (1) 1977 ¢ 41-4t.

Exporinents oarried out by the R.R.I.S.L. has indicated the

suitability of the following crops fer intercropping with

rubber : cacao, coffee, banans, pineapple, passiom fruit,
An assessment is given of the relative adaptability of these
fruits in thevarious olimate sones of Ceylon. The maim
constraints against interoropping appears t be, l. Lack of
capital. 2. Difficulty in preventing thefts. 3. Laok of
substantial returns from certain orops. Interoropping of
banans is costly as an example and it appesared that for & -
plantation to be economically viable the minimum soreage
required would be around 10 acres, o

CHANDRASH(E!A, L.B.
Treatneht of cover crop seeds for improved ;aruinntion.

. J1. Rubb, Res, Inst, Ceylon. 40 (1/2) 1964 : 31~36, 1 plate,

~ (5 photos.), 3 graphs, 3 tables, 3 refs.

It has been shown that the percentage germination of Puergria
and Desmodium seeds can be considerably improved by pre-
treatment with oconc. H2804. Such acid treated seed, when
when properly washed and dried, oould be stored for some
time without unduly impairing their germination capacity. The
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duration of treatment would depend on whether the seed is

to be stored or used immediately after treatment. Hot water
treatment is effective only with Pueraria seeds and seeds
treated by this method cannot be stored. Due to their rapid
‘germination, all treated seeds should be sown when weather
conditionsg are favourable for germination and sstablishment.
Author's summary).

JEKVARA”I'I\IAM, AT,

Comparative gtudies of the chemical composition of some
cover plénts. In: Proceedings of the Matural Rubber Research
Conference, Kuala Lumpur, 1960. Xuala Lumpur (Malaysia),
Rubber Research Institute of Malays, 1961, pp. 342-351,
5 tables, 4 refs.; Reprinted in @, J1, Rubb. Res, Inst. Ceylon.
37 (2) 1961, : 35-42. |

Cover plants and mulching materiéls vary in their ability
to improve the fertility of the soil, depending on the nature
and amount of dry matter produced and onm the chemical

composition of the different plants. Results of comparative
studies of the amount of dry matter produced and the chemical

- composition of 3 leguminous cover plants, Pueraria phaseoloides,

Centrosema pubescens and Desmodium ovalifolium, and 2 non-
leguninous cover plants, Mikania scandens and Iripsacum laxum
(Guatemala grass) sre reported. Guatemala grass was found to
have the lowest content of N, P, Ca and Mg, but had the

greatest total amount of plant nutrients N, P and X, by virtue
of the relat:wely large quantities of dry matter which it
produced. Two of . the leguminous cover plants investigated,
Pueraria phaseoloides and Centrosema pubescens, returned larger
amounts’ of nitrogen than did Mikania scandens. The 3rd
leguminous cover plant, Desmodium ovalifolium, was in fact poorer
in chemical composition than Mikania. The non-leguminous cover
plants contained large quantities “of K but were low in Ca and Mg.
These results indicate that the chemical composition of cover
plants and mulching materials can exert considerable influence
on the nutrition of Hevea. (Author's summary).

MARIXAR, Fuard
Potentlal alternate crops for marginal tea, rubber and coconut

lands.i ¥grioulture Journal of the Ceylon University

:g_grlcultural Assocn.atlon. 8 (1) 1968 : 36-45,10 refs.
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The feasibility of alternate crops, depends on, topography,
elevation, soil and climate conditions of the marginal lands.
These lands are found in the low and mid-country wet sone
areas, and wide variety of orops can be grown successfully
under these conditions. Cultivation of the following
alternate crops are considered in this article: - Minor export
crops (cacao, coffee, citronells, spice crops), fruit orops
(pineapple, avacado, papew, mangosteen, mango, banana, durian,
sapodilla, passion fruit, rambuttan and beli); other crops
(oil palm, coconut, pastures). Export possibilities, current
prices and demand, future trends in the world market, ocost of
production, processing facilities are considersd with each of
these crops.

RUBBER RESEARCH INSTITUTE OF CEYLON. Advisory Ciroular No. 77.
Cover crops. Agalawatta, R.R.I.C., 1967, 11 pej} RuRoJaG.

Bulletin (N.8.). 2 (1/2) 1067 : 27-87.

Advice on the establishment, maintenance and protestion of
cover orops for Hevea plantations, with notes on desirable and
undesirable speciss. This Circular supercedes R.R.I.C.

gviso_x_'x Circular No. 856.

SENANAYAKE, Y.D.A.

Intercropping, supplementary cropping and orop substitution

on rubber land - a viewpoints R.R.I,C. Bulletin (y,g,).

3 (4) 1968 : 99-113, 5 tables, 20 refs.

The need to increase food production in the island, as &
pre-requisite to the economic development, has buen acceptad
for some time; therefore, all attempts to encourage the
production of economically important crops in rubber plantation
are investigated by the author. The types of crop likely to
be suitable are listed and an assessment ia given of the
relative adaptibility of e wide range of fruits in the various
climatic sones of Ceylon.

WAIDYANATHA, U.P. de S. gnd ARIYARATNE, W.A.
Breaking dormancy in seeds of cover legumes. J1. Rubb, Reg.

Inst. Sri Lanka. 53, 1876 : 8-16, graphs, tables, ¢ refs.



The common methods of scarification of seeds to break
dormancy : acid, hot water and heat treatments, were
re-appreised. Treatment with conc. sulphuric acid was the
most effective metrod. It was possible to break dormancy
equally effectively, but using far less acid than has been
used hitherto. In the hot water treatment, control of
temperature and duration of treatment are important to
achieve best results,

249, WAIDYANATHA, U.P. de S.; PATHIRATNE, L.S.S. and ARIYARATNE, W.A.

Studies bn inoculation of cover legumes for improving

" nitrogen fixation. J1, Rubb, Res, Inat. Sri Lanka. 54,

part 1, no. 2, 1977 : 284290, 4 tables, 12 refs.

Many rhiscbial strains were screened for their nodulating
ability against Pueraria, Centrosema, Calopogonium and

Desmodium spp. using seedlings grown in nutrient agar.

Puer ‘and Calopognium spp. formed effective nocules and

ixe nitrogen in sterile sand culture with most of the strains
that produced nodules on theam in nutrient agar. Inoculation
of seeds nith some effective strains improved growth of
Pueraria in pots but not in the field. This is probably due
to natural populations of rhigzobis in the soil which were able
to successfully compete with the introduced strains in
nodulating on the legume. There was evidence that indigenous
rhizobia themselves formed effective nodules and fixed
nitrogen. {Authors' summary).

250, YOGARATNAM, N.; SULAIMAN, H.; KARUNARATNA, A.D.M. and

PEIRIS, K.S.A.C.

Management of covers under Hevea in Sri Lanka. J1. Rubb.

Res. Inst. Sri.lanka. 54, part 1, no. 2, 1977 : 291~298,
1 graph, 9 tables, 12 refs.

" Results of two experiments, comparing the effects of leguminous
creepers and naturals as ground covers on growth of immature
rubber, are discussed. In one experiment the growth of rubber

in plots under pure legume covers was better than that under
naturals. Application of extra mitrogen to trees in plots with
natural covers improved their growth but the latter was not
comparable to that in legume plots. In the other experiment

the increase in growth of rubber with higher levels of

fertilizer nitrogen was observed irrespective of the type of cover.
Application of phosphate to covers led to better tree girths
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than where the phosphate was applied to the trees,
irrespective of the type of cover grown, These results are
discussed im relatlon to the N content of rubber leaves,

en matter, litter and C/n ratio of the litter of covers.
mthora' summary). ‘

TOUNG, John

Organic matter and cover crops =~ & viewpoint. R.R.I.C.

Bulletin (N.S.). 3 (3/3) 1968 : 15-16, 7 vefs.

252.

A leguainous cover crop in rubber replantings in Ceylon
grestly accelerates the dscay of felled or uprooted old rubber
on stacking and so reduses the lesses from root diseases.
During its developimg period, the cover orop competes with the
young rubber for nutrients, but all it takes up from the soil
will be returned with interest when it reaches maturity and
finally dies back owing to shade, The leguminous cover
should be established as early as possible, preferablybefore
planting of the rubber. It is recommended not to dispose of
the o0ld rubber by burning or removable as the decaying trees
will ultimately provide a reserve of humus and other chemical
nutrients. (Tropical Abstract. 34 (5) 1969 : mo. 1101).

Soils an d Fertilizers

ANDRIESSE, J.P.

Mineralogical studies on major rubber soils of Sri Lanka.
(Interim Report 2). Part 1. Anmsterdas, Soil Science and
Agro-Chemistry Division, Royal Tropicalllnstitute (Koninklijk
Instituut Voor de Troper;), March 1980, 16/ V_/ p.

The study wes carried out as part of a comprehensive
investigation into the chemical, physical and mineralogical
properties of major rubber soils of Sri Lanka aimed at asesssing
their origin, genesis and fertility status. The ultimate
purpose is to arrive at a classification system at a low
categorial level of practical use for the management of rubber
growing. The complete study is carried out by the R.R.I.S.L.
whereas laid domn in a formal agreement with the Royal Tropical
Institute (RTI), the mineralcogical aspects of this study would
be the responsibility of the RTI. Representative profiles of
7 main soil series were selected during & visit by the author
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to Sri Lanka. As a result of anomalies in the soil series
classification presently in use, two series were subdivided
by the author imto two phases for which the reasons were
outlined in interim report (See item no. 253 ). Therefore

in total 9 profiles were subsequently described and sampled
by the R.R.I.S.L. and part of the air-dried samples forwarded
to the RTI. The report contains the results of the
investigations carried: out by the RTI in fulfilment of her

" part of the agreement. The study is divided into 2 parts :

that concerning the mineralogical studies on the sands,
fractions (Part 1) and that concerning the fine silt and clay
fractions (Pars II). . This report concerns only Part I of the
study. This is a internal report of the soil sciénce and
‘agrochemistry division of the RTI. -

ANDRIESSE, J.P. _

Notes concerning the classification of rubber soils in Sri
Lanka. Amsterdam, Royal fropical Institute (Koninklijk
Institute Voor de Tropen), 1977. 7 p.

These notes are based on background inforkation supplied by

 Mr. CoG. Silva, B.R.I.S.L., various documents on the subject.

‘and detailed observations made at the various selected soil
sites, amplified by more general observations of road-
cuttings passed during the field studies. The adapted soil
series classification system is based mainly on parent material
or derivation and gives little regard to profile morphologye
Representative profiles of 7 main soil series were selected
during @ visit by the author to Sri Lanka. As a result of
anomalies in the soil series classification presently in use,
two series were subdivided by the autror into two phases for
which the reasons are outlired in this report. It is remerted
thut this is not a full definition of each series, but merely
e guide for arriving at a complete definition. This is &
internal report of the Boil 8Science and Agrochemistry Divisicn
of the Royal Tropical Institute. '

264, JEEVARATNAM, A.J.

Innovations in cultivation and fertiliszer practices. Q.J1.

Rubb, Res. Inst. Ceylon. 41 (3/2) 1965 : 25-32. 4 plates.

(photos.), 3 refs.

The best results in rubber production in Ceylon may be achieved
by the adoptation of raticnal fertilizing, proper disease
prevention and control, and intelligent adoption of cultivation
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practices, provided that adequate measures are taken for

soil conservation, and allowing equal growing spece for each
tree at the time of replanting. The planting of system v
described by Violle (1962) and Frantsen (1964) in Malays, i.e.
planting on dead level contours while providing equel growing
space for each tree by adjusting the planting distance in rows,
is atrongly recommended for Ceylon conditions, For the
diagnosis ‘of fertiliser requirements the combined use of soil
and leef anslyses is suggested. The discussiocn on this peper
wes concerned in particular with ground cover problems.
(Tropical Abstracts. 21 (3) 1966 : p. 640).

JEEVARATNAM, A.J.

Manuring and wind damege. Qe gl_, Rubb. Res. Inst, Ceylon.
38 (3/4) 1962 : 63-66, 9 refs.

- 0f the various factors that influence wind damage it would ‘
appear that manuring is the only factor thet would lend itself
to modification, perticularly for areas that are already in ‘
production. This article examines ocritically the role of
nutrition on wind damage. The excess nitrogen induces the
development of heavier canopies of rubber trees in Ceylon, and
that high applications of nitrogen and potassium may result
in weaker wood. The omission of fertilizers significantly
reduced wind damage when compered with applications of NFK +
Mg mixtures with either high or low N/K rations, However,
adequate applications of nitrogen and phosphorus fertilizers

resulted in increased girth and increased yields. Increased
girth makes the Hevea tree less susceptible to wind damage.
Adequate manuring is essential, but excess manuring should be
avoided. Tentative recommendation.s are presented for immature
rubber, for rubber trees in their first tapping eycle ’ and for
older rubher trees.

JEEVARATNAM, A.J. ‘
' Relative importance of ferti.li_sef application during pre-? and

post-tapping phases of Hevea. Journal of Rubber Research

Institute of Melsye. 21 (2) 1969 : 175-180, 1 diagrm., 8

tebles; Reprinted in Q. J1. Rubb. Res. Inst. Ceylon. 46 (1/2)

1970 s 52-€0.
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The peper reports the results of a long-term fertilizer
trial to assess the response to continued application of
fertiliser dressings (NFX) during the productive phase, as
distinct from the ®sponse during the immature period. Growth
&nd yield responses over seven years of immaturity and seven
and half years of tapping are discussed. The results provide
direct evidence of tre beneficial effects of fertiliger
dressings applied tc the same stand of Hevea before and after
conmencement of tapping. = Comparison of responses shows that
the continued application of fertiliser during the first seven
years of .the productive phase could account for about two~fifths
of the response in growth and for about half to three-fifths
of the response in yield. However, in the light of the fact
that responses of this order were realised only on material
which had received adequate dressings of fertiliser during the
immature period and in terms of the greater returns per unit
input of fertiliser applied during the immature period, ‘
application of fertilizer dressings during the pre-tapping phase
should be regarded as being of fundamental importance.
(Author's summary).

257. JEEVARATNAM, A.J.
Review of the Soils Department, _[-R.R.I.C. for 1960].,

Rubb, Res. Inst. Ceylom, Ann. Rev. 1960 (1961), pp. 55-64.

A mejor portion of the work of the Department was devoted
to investigations in determining the validity and usefulness
of the technique of 'Diagnostic Physiologique' (DP) and the
epplicability under Ceylon conditions of the "norm" established
for South Vietnam where the technique originated. Another line of
approech has been to determine in field experiments the response
of rubber trees to fertiliszer applications based on the results
of leaf and latex analyses according to the "DP" technique. In
this connection twenty six field experiments, seven of which
with e statistical lay-out, have been laid down on collaborating
estates and analyses of 555 leaf samples and of 256 latex samples
have been carried out in the laboratory. = An experiment to study
the effect of high and low potash mixtures on six Hevea clones
has given some indication that clones may vary in their response
to potash applications. ~ The accuracy of analytical methods
used in this department has been confirmed by analysis of
duplicate samples at the Rubber Research Institute of Malaya,
the results obtained at both Institutes showing excellent
agreement. The necessity for providing wind belts before
replanting wind-swept exposed areas has been brought out in
advisory correspondence. Centrally planted rows of Gusatemala
grass have beem shown to serve as & useful wind break for the
protection of youmg rubbver duping the early period of development
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and belts of 0ld rubber left on the windward side of a
replanting provide protection during the early years of the
replanted rubber. - The effectiveness of dolomitic lime in
preventing or curing magnesium deficiency is being investigated
in a field experiments. The inorease incidence of magnesium
deficiency leaf symptoms in young replantings is being
investigated by the experimental use in certain areas of NFK
fertiliser mixtures with higher megnesium contents. Desmodium
olium, because of its chemical oomposition and its
susceptibility to attack by §% hitrium, is not considered a
satisfactory cover plant under Ceylon conditions., Simagine
50 W, a pre-emergence weed killer, hes been found effective in
keeping planting rows in a clean weeded condition when applied

_at the rate of 2 lb. per acre at intervals of 2 to 3 months.

258,

259.

JEEVARATNAM, A.J. o
Review of the Soils Department, / R.R.I.C. for 19617,

Rubb. Res. Inst. Ceylon. Ann. Rev. 1961 (1968), pp. 64-75.

Thirty field experiments to test urder Ceylon conditions the
velue of the method of Physiological Diagnosis for the
diagnosis of the fertiliszer requirements of rubber plants are in
progress on collaborating estates and the analyses of leaf and
latex samples collected from these experimental areas form a
mejor part of the work of the laboratory staff of the
Department. - Bight other manurisl trials were in progress on

‘Estates during the year and four new experiments, two on a

collaborating Estate and two on the RRIC Kuruwita Sub-S&atiom,
have been laid in replantings during the South West Monsoon,

of 1961. Applications of a NFK + Mg fertiliser mixture to the
planting hole would seem to be more beneficial than that of
rock phosphate or animal meal. An investigation into variations
in the level of mineral content in a number of redommended clones
is in progress. A nursery manurial trial has shown that it is
possible by adopting a system of land rejuvenation and intensive
manuring to bring nursery seedlings to buddable sise in about

10 months from planting. The new herbicide, "Paraquat" has
been found to be effective as a total weed killer at the
concentrations recommended by the suppliers. A meteorclogical
station has been installed at Dartonfield and regular records
are being kept. In addition an autometic siphon rainfall
recorder has been installed at ten different locations of the
rubber growing areas.

JEEVARATNAM, A.J.
Review of the Soils Depertment, / R.R.I.C. for 1962 /.

Rubb. Res. Inst. Ceylon. Ann. Rev. 1962 (1963), pp. 94-112.
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Based on early results from experiments and as a
- precautionary measure against heavy losses of trees due to
wind damage, certain tentative changes have been introduced
in the fertilizer recommendations for both immature and
mature rubber. 1. A reduction in the amount of NFK or NFK +
Mg from 3 to 4 lb. of the mixture per plant to 2 1b per plant
during the first tapping oycle and to 1% lb. per plant
subgequently. 2. A reduction in the level of nitrogen menuring
. for clones "and areas (both immature and meture) definitely
- known to be susceptible to wind damage. It has been
recommended that this could be effected by reducing the annual .
application -of NFX mixture by half and supplying only the
phosphate content of the other helf in a separate application
in order to avoid the introduction of new mixtures. The
recommendation tc apply dolomite as a source of magnesium hase
not been withdrawn from the Institute's recommendations since
the results from experiments do not support the claim made
thet dolomite has a depressing effect on the growth of rubber
plants and because it is a cheap and effective source of
magnesium which is available locally. The technique of
diagnosing nutrient requirements on the results of leaf or
leaf' and latex anglysis, and the response obtained to
fertilizer applications based on such diagnosis under field
conditions has failed to give the striking and sudden response
that was reported to have been obtained in Indo China.
Investigations on this technigue are being continued and a
seperate report will be submitted on this work during the
course of 1965. Reports on field experiments in progress are
groiped and reported according to age of planting material in
this year's review, which is a deviation from previous
procedure. Early observations maintained on experimental
arcas indicate that height measurement may not be a satisfactory
criterion for evaluating growth response during the early stages
of growth., The type of fertilizer added, and the method of
application of fertilizer to the planting-hole could not be
expectzd to have a long term effect on the growth of plants as
subsequent treatments have been found to overshadow earlier
effects, Nevertheless, it may be stated that application of
a balanced fertiliser mixturs like R 4 : 8°: 2 + Mg or Animal
Meal (7 ver cent N, 10 per cent P205 5 per cent K20) will be

more beneficial than application of phosphate as rock phosphate
in the planting-hole. Of two levels each of N, P and K tested
on the growth of plants in the Moneragala District doubling the
present level of nitrogen application was found to result in
improved growth. The main drawback, however, seems to be one
of inadequate moisture. Experiments carried out on different
sources of nitrogenous fertilizers indicate <that there is no
significant difference betwen Urea and Sulphats of Ammonia as

e —_—— .
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sources of nitrogen for immature Hevea. Three brands of
pelleted concentrated complete fertilizers under trial have
not shown any advantage over inorganic fertilizer mixtures
on the growth of young Hevea up to the second year of
growth. Mulching with loppirgs of Pueraria showed a
significant beneficial affect on growth over no mulching.
Mulching with Guatemals loppings however, did not show
this beneficial effect in one of the experimental areas,
The response of mature Hevea in its fourth year of tapping
hes not yet shown any significent differences in yield due
to fertiliser treatments, although different clones tested
in the same experiment have responded differently to a
significant degree from the time of commencement of tapping.

- The clcnes tested responded to fertiligzer treatments ine

260.

similer manner. Since there is evidence that cover orop
policies and cultivation practices could very often influence
growth to a greater extent than even manuring, the importance
of these practices are now emphasised in advisory work.
Specific recommendations for ersdication of weeds by the
application of safe and effective herbicides can now be made
on the results of investigations that have been carried out.
With the appointment of a second graduate officer with
postgraduate qualifications to the Soils Department in
December 1963, it is hoped that the programme of soil survey |
of the rubber growing areas, which was initiated in 1957, -
and not continued due to lack of trained personnel, will get o
under way in 1963, Meteorological data for a full year
have been recorded at Dartonfield in 1962 at the station set
up and maintained by the Soils Depertment. The data are.
published at the end of the reviewof the Soils Department.

JEEVARATNAM, A.J. |
Review of the Soils Chemistry Divisimm, /[ R.R.I.C. for 19657.

Rubb, Res. Inst, Ceylon. "Ann_._'Re‘v., 1965 (1964), pp. 76-8l.

The satisfactory position of the staff enabled the Division
to intensify the research programme on the manurial .
requirements of Hevea rubber. The field work includes a
number of experiments to make accurate determinatiom of the
optimum doses of fertiligers for mature trees in production.
The general fertiliger recommendations were revised to include
increased rates of fertiligzer applications in the early years
of immaturity. The results of experiments on the effect of
fertilizers on the growth of immature rubber indicate clearly
the importance of applying potassium and magnesium at the
correct levels for obtaining good growth. These nutrients
when applied above certain levels can depress the growth of
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young rubber plants in some areas. The application of
maegnesium as "Dolomite" or as megnesium sulphate has
shown no differential response in growth during the first
two years of development of young plants in the field.
An orgenic fertiliger such as Animal Meel showed no )
advantage over inorganic fertilizer mixtures in applicatimms
made to nursery seedlings or planting holes. The results
cbtained during the period under review from a limited
number of experiments, did not indicate the necessity for
any revisicn of the reduced rates of application recommended
in 1962 for mature clonal rubber. It has, however, been
found necessery to quality the recommendation with the
stipulation that the reduced rate of 2 lb. per tree per
yeaer of the NFK mixture should be introduced after the third
or fourth year of tapping. Areas under intensified
treatment by a stimulation or tapping for increased yields
during the 6~year period prior to uprooting, should
preferably be supported by manuring at 2 1b. per tree per
year with an NFX nixture up to three years before uprooting.
Observations on a wind-damage losses on two estates in the
Kalutgra District in 1962 heve shown that the major o
percentage of trees were damaged by uprooting rather than
by trunk-snap. These observations indicate that wind-damage
 losses are connected more with the necessity for sound
agronomic measures that favour a stable root system for
anchorege and prevent large gaps in e planting, than with a
modification of the composition or levels of fertiliger
mixtures. Investigations on the possibility of preventing
wind~-damage by special menure mixtures will be feasible
only in the case of clones which are known to be susceptible
to wind-damage. Tentative recommendations on changes of
fertilizer policy on one estate have been made for any
possible effect of the nutrition of Hevea on the incidence of
leaf-fall caused by Gloeosporium alborubrum. The results of
this investigation will be of observational value only. The
Soila Division does not recommend a general adoption of a
revised fertilizer policy as a means of minimizing the
incidence of Gloeosporium.  Satisfactory progress has been
mede on the soil survey of rubber growing areas. A
reconnaissance survey will be completed by the end of 1964.
Special attention has been given to sbil conservation methods
in rubber in view the Government's intention to introduce
regulations for the country as a whole. Observations on
weed control heve shown the necessity for making a
distinction between importance in weed control procedure.
Weed control procedure should, therefore, be adjusted to meet
the conditions that prevail at different stages in the life:
of a rubber plantation. A weed is correctly defined as
"a plent out of place".
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' 261. JEEVARATNAM, A.J. |
‘Review of the Soils Chemistry Division, [ R.R.I.C. for

1964 /.

Ppe 7586,

Rubb, Bes. Inst. Coylon. Amn. Rev., 1964 (1965),

The Head of the Soils Chemistry Bivision represented the
Institute on the Formulary Committee for Agro-Chemicals
which wes oconvened by the Ministry of Agriculture, Food and
Fisheries. The Soils Chemist attended the International
Training Course in Soil Biology held at the Indian
Agricultural Research Institute, New Delhi, for a pericd of
four weeks oommencing from 20th Decenber: 19684, Two ‘
probationary Assistant Superintendents of Surveys from the
Survey General's Department were trained in Soil Survey and
Soil Classification by the Soils Chemist. The Division
perticipated in the Inter-Institute perallel tests on leaf
analyses, which were orgenized among members countries of

 the Internmational Rubber Research and Development Board.

The assay values obtained at the Institute's Laboratories
compared favourably with those received subsequently from
participating Institutes.  An Advisory Service whioh will
give more specific recommendations to a limited number of
iAdividual estates based on field and laboratory examinations
on soil conditions, and tree nutrient status has been
initiated. The problem of wind-damege in Hevea has been
exclusively dealt with by the Head of the Soils Division.

The role of nutrition in comnection with the incidence of
wind-damege in mature and immature areas has been particular
interest to rubber producers. . A considerable amount of time

has been given to the study of this problem from a number of
aspects which could be contributory factors to the incidence i
of heavy wind-damage experienced in recent years in certain
clones and localities. Field experiments carried out for

vigour of growth with seedlings of clones RRIC 45, 52, GL 1 and

- Tjir T have indicated that gseed of slones RRIC 45 and 52 may
prove to be better than those of the other clones. Foliar
spraying with Urea or a complete liquid fertilizer like
'Fertil-Rei' has given very encouraging results as a means of
accelerating the growth of plants in seedlings nurseries.
Girth measurements taken at the end of the 6th year of growth
indicating the effect of four levels of potassium with NFK
mixtures on six clones showed no significant differences
compered with the control R 4 : 6 : 2 mixture under the
conditions of the experiment on Eladuwae Estate in the
Kalutara District. Clone PB 86 was below average growth
compared with Clone RRIC 45 which was above the average
growth of 19.2 inches in this experiment. Clone PB 86
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planted in 1961 manured with the major nutrients ‘
N, P, X in combination and singly showed no differential
response in growth to magnesium applied as commercial
Epsom Salts ¢r Dolomite., Manurial experiments in the
mature phase in the Sth year of tapping in 1964 indicated

& positive response to manuring after the commencement of

tapping, . Yield trends in laterite soils from the
commencement of tapping indicate that N and P are the

more important nutrients at the immature phase, while the
inclusion of K is essential only from the commencement of
tapping. ~ In one of the experiments with four clones the
plots that received N and P during the immature period and
N, P and K from the time of the commencement of tapping
gave a mean yield of 335.1 grams per tree per tapping
compared with 28.4 grams from plots that received the
complete mixture in the immature and mature phase, Studles
on the comparative merits of different cover crops in the
past proved the Pueraria phaseoloides was by far the best,
A well established ground cover of Pueraria before planting
the rubber cculd however be more competitive to the

rubber than the natursl cover which it has replaced, The
replacement of the natural vegetation with a beneficial
ground cover is best effected gredually without clean
weeding. The soil survey programme initiated in 1963 was
continued. A programme of a more detailed nature than
thet adopted hitherto was initiated during the second half
of the year and a semi-detail reconnaissance survey of the
soils and land forms of the Alutgama, Panadura and Horana
1" maps was completed. = Similar information on surveys of
the Avissavella and Gampaha 1" meps is also available,

With the completion of the Kandy and Kurunegala 1" maps the

ma jor rubber-growing areas would huve been covered at the
semi~detail reconnaissance level for soils and land forms.

JEEVARATNAM, A.J.

Review of the Soils Chemistry Division, / R.R.I.C. for

1965 /. Rubb. Res. Inst. Ceylon. Ann. Rev., 1965 (1966)
Pre 59~869,

Every effort was made to execute the specialised advisory
functions of this Division either by advisory visits or
through correspondence. Twenty estates were visited by
Divisional Officers. Of these eleven were concerned with
instances of backward growth and/or unusual foliar symptoms.
One case of unusual foliar symptoms turned out to be a case

of Boron toxicity resulting from the incorporation of a
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Boron compound in the fertilizer mixture applied to v
growing plants. While the surveying of soils in rubber=-
growing areas in Ceylon at a semi-detailed reconnaissance
level was continued, a detailed soll survey of the area
covered by the Ambalangoda one inch survey sheet was
completed during the period under review. 114 soil samples
were collected for laboratory investigations in connection

 with the different surveys. A study of the Potassium
- gstatus of certain soils in the rubber-growing areas of Ceylon

265.

was undertaken, and information was obtained by determination
of mechanical composition, certain aewchange capacity, and
total exchangeable bases on bulked samples from different
sanpling points. A trial area was planted at Dartonfield

‘according to the new strict contour system of planting by

way of an exploratory demonstration trial. Ground cover
policies have been subject to re-appraisal in view of rising
operational costs in maintaining pure stands of leguminous
covers in replantings. Work on weed ocontrol has been
restricted to the testing of some of the newer herbicides as
an when they became available during the course of the year.
Results from long-term field trials at Hedigalla have now
provided evidence that clonal rubber which had been v
regularly fertilized during the immature phase does respond
to continued fertilizer applications during the early years

of the mature phase; whereas the response from trees that

had not been fertiliged during the immature phase was

negligible. Results from fertilizer trials also indicate

that fertilizer treatments that gave the highest response in

terms of trunk girth increases were not necessarily the

treatments that gave the highest yields during the early

tapping years. There is also evidence that clone/fertilizer
interaction has been found to be significant even with

clones differing widely in growth and/or yield capacity.

1t must be emphasired that the above findings, while they i
cannot be regarded as being final, have been obtained under a
specific set of conditions as obtains at Hedigalla. There

were five experiments in progress to compare the response to
fertilizers supplied as determined by foliar diagnosis with

the response obtained to applications of fixed quantities

of inorganic fertiliger mixtures. The fertilizer trials on

mature areas continued to show no significant differences in

yield due to treatments in spite of the fact that they have

been in progress for periods ranging up to five years.

JEEVARATNAN, A.J.
Review of the Soils Chemistry Department, / R.R.I.C. for

1966 7. Bubb. Res. Inst. Ceylon. Ann. Rev., 1966 (1967)

pps 110-131.
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Results obtained from field trials now provide
sufficient experimental evidence to indicate that
application of NFK fertilizers at rates presently
recommended by the Institute for clonal rubber during the
immature as well as the early productive phase could
result in increased yields that would economically be

- worthwhile even under conditions of an assumed unfavourable
~ cost~price situation. There is now definite evidence that
" direot beneficial response to fertilizer application in
. the mature phase can be obtained enly from rubber which as
received balanced nutrition in NFK during the juvenile

. phase. A trial laid down in 1965 to determine whether the

more vigorous clones that have been recommended for large-
scale planting in recent years such as RRIC 45 and 52 would
benefit from higher lsvels of fertilizer applications
indicates that application of an NFK + Mg fertilizer mixture
at higher rates than presently recommended in our standard
mixtures will not increase the rate of growth of the more
vigorous materials any more than that of the control FB 86.
In an expsriment laid domn to study the effect of reduced
levels of N, P and K on the incidence of wind-damage,

there was no significant difference in wind losses due to
treetment differences. The two new herbicides, Rordeon

22K and Tordon 101, tested for effectiveness in eradicating
ferns such as Bracken and Nephrolepis and other pernicious
weeds such as Illuk, Lantana and rogue rubber seedlings,

have been found to be more effective than herbicides that

" have been tested in the past. This was found to be so even
at the rate of 1.5 1b. per 30 gallons of water, The rubbere
growing areas covered by the 1" topo sheets and covering a
‘total area of about 2,300 sq. miles have now been soil-surveyed
at a semi-detailed reconnaissance level, Instances of an
unusual form of necrosis encountered in young replantings
‘have been diagnosed as either boron toxicity and/or calcium
deficiency. Since the remedial measure for boron toxicity
as well as calcium deficiency is the application of lime and
since no dolomite had been applied in all instances where

the symptoms were observed, application of dolomite was
recommended as the remedial measure. In a trial set dowmn on
Clone B 86, to evaluate the response to application of
fertilizers from the time of planting as estimated by fdliar
analysis when compared with the response to application of
standard NFK + Mg fertilizer mixture, an increased girth of
0.5" per tree was recorded in the foliar analysis treatment.

" This is not statistically significant yet worthy of note as
this response was recorded with lesser expenditure on
fertilizers. Pelletized compounded fertilizers are in common
use in most western countries. In a preliminary trial set
down to evaluate the response of 3 granular compounded

- fertilizers against the standard NPK mixture, the treatments
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receiving for 3 brands of granulated compound fertilizers

continued to show an additional girth of 1" per tree.

Alghoush the response was significant it should be borne in

mind that the treatments are not strictly comparable in

Zhat the NFK proportions were not exactly the same in all
o7-%.1-1- 1 : :

JEEVARATNAM, A.J.
Role of fertiligzers in the production of natural rubber.

Tropical Agriculturist (Ceylon). 119 (3/4) 1963 : 145-155,

10 refs.

265,

This paper outlines briéfly the stages in which fertiliser

use has developed in Ceylon from the 1930s to the present day
and assesses the economic significance of fertiliger
application. In doing so it points out certain features
whish are peculiar to the orop under discussion. In
comparison to any other crop of economic importance in Ceylon,
these peculiar features make it difficult to assess
ascurately the influence any particular factor on production

levels.
JOHN, R.S.
The potassium status of some soils in the rubber growing

areas of Ceylon. Q. J1. Rubb. Res, Inst, Ceylon. 43 (1/2)

1967 : 19-85, 10 tables, 17 refs.

Amounts of different forms of K present at various depths
wore determined in 5 soil types occurring on rubber estates
in Ceylon; total K. contents in the top soil ranged from
709 to 7,669 p.p.m. With the exception of unchangeable K,
which was most abundant in the top soil, K contents did not
change much in depth. The reliability of the analytical
date was computed and sampling procedures are discussed in the
light of the findings. SoilK data from 5 fertilizer trials
indicated a high correletion of responses of rubber to X
fertilizer with total K content, no correlation with contents
of water-soluble, exchangeable, and difficulty exchangeable K.
Significant responses were cbtained on soils with total K
contents of 752 and 2,279 P.pPeB., NO responses on soils with
3,711 and 4,631 p.p.m. total X, a depressing effect on a soil
with 7,985 p.p.n. total K.  (Tropical Abstract. 23 (2)

1968 : no. 361). ' ’ ‘
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266. KALPAGE, F.S.C.P.
o 'Zfﬁanuring of rubb@tJ7. In: Soils and fertilizers
with special reference fo‘Ceylon; Colombo, The Freedom
from Bﬁﬁger Foundation, Ceylon, 1967. Chap. 9,

pp. 113-118.

© 267. KALPAGE, F.S.C.P. snd SILVA, C.G.
Studies of the manganese status of the rubber soils of

‘ Ceylon; Q. J1ls Rubb, Hes, Inst, Ceylon. 44 (1/2) 1968 :

- 8-15, 2 tables, 13 refs.

The total available and exchangeabls manganese of twenty
one soil profiles have been determined. The varieties in
s0il manganese between each soil series has been explained

" in terms of the nature of the parent material and the
degree of precipitation. Reasons for the absence of
manganese deficiencies and toxicities and why they will not
occur are also given. (Authors' abstract).

- 268, KARUNARATNE, S.W.; JOHN, R.S. and PIYADASA, K.A.
Use of natural rubber‘latex to improve seepage resistance

of soilss Qo Jl. Rubb. Res, Inst. Ceylon. 47 (3/4) 1971 :

51-58, 3 graphs, 1 table, 1 ref.; Abstracted in Proec, Ceylcn

Ass. Advmt. Sei. 26 (1) 1970 : 110-111.

Use of natural rubber latex to stabilise soils against
scepage and erosion offers great potentiaslities in the
rumerous irrigation schemes operated in Ceylon. Small scale
trials carried out with natural rubber latex at field dry
rubber content stebilised with anticoagulants and other
additions sre discussed in this peper. The results of
permeability studies on soils of varying mechanical composition
following different soil treatments are reported and discussed.
(4utkors' sbstract).
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269, PAVANASASIVAM, V. and KALPAGE, F.S.C.P.

‘Dithizone extragtsble zinc in rubber soils'in Ceylon.

Tropical Agriculturist, Ceylon. 125 (1/2) 1969 : 15-20,

2 tebles,.13 refs.

Zinc is an essential micro~nutrient whose deficiensy in
Malayan rubber s0ils has been considered to predispose
rubber seedlings to Qidium hevea attack. Results of
preliminary investigation on dithizone extracteble sginc in

. surface soils of the main rubber growing districts of

270.

Ceylon are reported. The extractable zinc content varies
from 2 pepeme t0 5644 per.m. with an aversge value of

16 p.pem. Soils of the Deniya series have the highest
values 240 pepem.) and those of the Ratnapura series the
lowest (9.5 p.p.m.). Results indicate that zinc deficiency
is pot likely to limit growth of rubber or be a predisposing
factor in the incidence of Oidium hevea in acid soils with
high dithisone extracteble zinc oontents. Low availability
due to high soil pH is compensated by high amounts of
extracteble zinc. Excessive uptake of zinc is possible in
acid, ill-drained Deniya soils. (Authors' summary).

PAVANASASIVAM, V. and KALPAGE, F.S.C.P.
Studies on the organic phosphorous fraction of rubber

soils in Ceylen.  Journal of the Indian Society of Soil

Science. 18 (2) 1970 : 133-140, 3 tables, 9 refs.;

Abstracted in Proc. Ceylon Ass. Advmt. Sei. 25 (1) 1969 :
39-40,

Total, organic, inorganic and Truog's available phosphorous
are reported for surface soils from the main rubber growing
districts of Ceylon. More organic phosphorous was
mineralized with increase in incubation time except in the

- limed samples of the Matale and Parambe series. In all

samples, there was more pineralization at 40°C. than at
80°C, During the first 10 days at 40°C more minerslization
took place than during 50 days at 30°C. Both increased
temperature and liming promote minerslization but three of
the soils studied showed & drop in extractable phosphorous
at 40°C and liming. 40%C most of the mineralizable organic
phosphorous seems to have been converted into extractable
forms during the first ten days. (Authors' summery).
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PERIES, 0.S.

‘Review of the Soils Chemistry Department, / R.R.I.C. for

1971 7. Rubb. Res. Inst. Ceylom. Ann. Rev. 1971 (1972),

‘Ppe 6275,

A detailed soil survey of the Panadura-Horsna one inch to
a mile topographic map was started and more than half the
area has been mepped. The studies on volatalization of urea
showed thet it wes controlled by the moisture status and the
texture of the surface soil. Field experiments have
indicated that variation in fertilizer prectices in the

“mature phase does not affect yields. In two experiments high

levels of fertilizer have given significant responses over the
control. Two separate experiments heve shown that potassium
hes a significant effect on yield and girth increment and a
third that phosphorus hes a linear effect on yield. Studies
on cover crops have shown that rubber plants grow better in
areas planted with leguminous covers than those where volunteer
plants are allowed to grow. Nursery experiments heve
confirmed that the ocurrent policy of applying a complete

NFK + Mg mixture to young seedlings is correct and that the
normal soil application of fertilizers is generally better than
foliar applications. '

RUBBER RESEARCH INSTITUTE OF CEYLON. ~° = ®

Diagnostic physiologique. The Planters' Chronicle (India).

55 (10) 1960 : 265-266.
- Diagnostic physiologique (pP), is the method of physiological
diagnosis for determining the fertlizer requirements of Hevea.

DF covers leaf analysis and the analysis of corresponding
latex, and there are several advantages in favour of this nmethod.

RUBBER RESEARCH INSTITUTE OF SRI 1ANKA. Smallholdings
Advisory Leaflet No. 14. ' :

Conserve your soils Ratmalana, R.R.1.S.L. Advisory Services
Departrment. 7 pe, photo, 2 diagrms.

This leaflet of the Advisory Services Department of the

R.R.I.S.L. discusses as simply as possible what causes soil

to erode and the conservation of soil. Two main agents of
soil erosion are rain and wind. '
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SILVA, C.G.

»,Discriminatory'fertilizer recommendations for rubber in
Sri Lanka.  In: Prcceeaiﬁgs of the International Rubber
Conferenée, Kuala ﬁumpur, 20-25 Oct. 1975. Kuala Lumpur,
Rubber Research Institute of Malaya, 1676, Vol. 3, pp. 152-

141, graphs, 5 tables, 1l refs.

This paper discusses the fertilizer requirements of Hevea
in Sri Lenka from leaf and soil nutrient status. The
variation of leaf nutrient status with age has been
established. The tree-to~-tree variation in leaf nutrient
status was used to determine the size of a sampling unit.
Analysis of leaves with the midrib was confirmed to be a
satisfactory method for evaluating the nutrient status of
leaves. Scil and foliar surveys of a limited area of mature
rubber predominantly on Boralu series soil showed that the
soil and leaf nitrogen and potassium levels were sub-optimal
while the phosphorus and magnesium levels were adequate.
(Author's summary).

SILVA, C.G.
An evaluation of the nutrient status of the rubber soils

of Ceylon. Q. J1. Rubb. Res. Inst. Ceylon. 48 (3/4) 1971 :

147-159, 8 graphs, 3 tables, & refs.

Data are presented on the nutrient status of 5 soil series
in South-Western Sri Lanka, toe;ether with some mean leaf
nutrient values. Modificatlons to the current rubber

fertilizer recommendations are suggested. (Horticultural
Abstracts. 43 (8) 1973 : no. 5644).

SILVA, C.G.
Fertilizer recommendations for the rubber soils. Journal

of the Soil Science Society of Ceylon. 1, 1970 : 89-96.

A paper read at the "Symposium on Recent Developments in the
Use of Fertiliszers in Ceylon", held on 2nd April 1970 in

~ Colombo. . The author approached the problem of regional

differentiation of the rubber growing areas, by using the soil
region as a basis for its fertilizer-use recommendations.
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277. SILVA, C.G.

| The fertilizer requirements of smallhcldings in Sri

- Lanka, R.R.I.S.L. Bulletin (N.S.). 10, 1975 : 31-34,
4 tables, 5 refs.

The use of fertilizer in the cultivation of rubber results
in better growth and higher yields. But the lack of
finances and the high cost of fertilizers are barriers to the
use of fertilizers in the required quantity. Experiments

. carried out to find inexpensive local fertilizer substitutes
are reported in this article. Paddy straw ash and local
apatite have been found to be valuable sources of potassium
and phosphorus. It should however be remembered that the

~locelly available substitutes for potash and nitrogen
fertilizer will not necessarily supply the total requirements
of these nutrients, and therefore it is necessary to
supplement with inorganlc fertilizer.

278. SILVA’ C .G'
Manegement of the rubber soils for maximum yields. Q. Jl.

‘Rubu. Res. Inst. Sri Lanka (Ceylon). 30 (1/2) 1975 : 60-67,

8 graphs, 5 refs.

This study has attempted to evaluate a few of the factors
which contributes to low yields and also to formulate the
yield potentials of PB 86 grown under conditions of different
climate, rainfall end on different soils. This data is
available from various districts in Sri Lanka. It has been
shown that in the high yielding class of estates the yields
from the coastal area are better while in the lower yielding
class the yields from the Retnapura district are better. The
yield capacity of the 4 soils studied are quite similar and
that significant differences between the yield potentials do
not exist. Most of the low yields which have been recorded
by estates could very easily be attributed to, low stand and
rain interference.

27%. SILVA, C.G.
Phosphorus nutritior in rubber. In: Soil Science Society
of Sri Larka. 4th annual se,31ons, July. Proteedings, 1975 :

58-62.
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280. SILVA, C.G.
Provisiomal classification of rubber soils of Ceylon
end théir relationships to Ualayan soils. Journal of

‘Rubber Reaearch Institute of Melaya. 21 (2) 1969 :
217-224, 1 map, 21 refs,; Rep‘rinted in Q. J1. Rubb, Res.

Inst. Ceylon. 46 (1/2) 1970 : 20-29.

Barlier work on the studies of Ceylon soils did not stress
the importance of the soil perent material. Based on the
differences in parent materials, the rubber soils of Ceylon
respond differently to fertilizer application. Comparisons
of Ceylon soils with Malayan rubber=-growing soils have shown
that some of their properties are similar; manuring
requirements for rubber on these soils have also followed a
similar pattern, (Author's summary).

281, SILVA, C.G.
Review of the Soils Chemistry Department, ['R.R.I.C. for

1967 . Rubb. Res. Inst. Ceylon. Ann. Rev. 1967 (1968),

The reconnissance survey of the rubber growing areas which
was completed in 1967 has recognized the existence of 8 soil
series. Laboratory investigations were confined to the .
analysis of leaf samples in order to determine the mineral
status of the plant and also to the analysis of soil samples to
determine their chemical status. Investigations to find a
substitute for sodium have revcaled that in immature areas
Gramoxone with 2, d-D and disodium methane arsonate could be
used in keeping natural ground covers under control in the
inter-row areas. A residual herbicide like Diuron was found
to be useful in keeping the planting rows in a clean weeded
condition. Amino triozole alone and mixed with 2, 4-D was found
" to cheok Mikania and some grasses. DSMA with 2, 4-D was also
observed to kill the natural vegetation effectively. Mixtures
of sodium chlorate and 2, 4-D did not give very favourable
results. The cost of these various weedicides has not been
worked out. Observations on areas where weed control
experiments were conducted indicate that naturel vegetation
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should be controlled to the point of eradication only

when such vegetation could be replaced with & leguminous
ground cover. Under all other circumstances the natural
vegetation should be kept only under control. The large
number of long-term fertilizer experiments are now in the
process of being analysed and studied, with a view to
changing our manurial recommendations where sueh changes
cost-wise have become necessary. A foliar analysis cum
soils analysis service as a tool for making more precise
and useful fertilizer recommendations for particular
'fields" was accepted in prinociple by the Board of
Management, but lack of staff prevented its implementation
during the year under review. Results of investigations
carried out in the course of advisory work brought to
light the incidence of high boron contents in two instances.
In another estate even though the leaves showed marginal
scorch and other typical symptoms of boron toxicity leaf
analysis did not show any appreciable increase in leaf
boron in the affected leaves. '

SILVA, C.G.
Review of the Soils Chemistry Department, /[ R.R.I.C. for

1068 7. Bubb. Res. Inst. Ceylon. Am. Rev., 1963 (1969),

Ppe 49-58.

On the basis of the present methods of analysis, it has
been found that long-term experiments have not clearly
indicated the benefits of fertilization in the early mature
phase. However, it appears that more critical analyses of
data with more realistic corrections, made for residual
effects of fertilizer application in the immature phase, are
necessary before this is accepted unequivocally. A trial
1aid down in 1961 has indicated that the optimum level of
nitrogen and phosphorus for Hevea is approximately 21 oz. of
‘sulphate of ammonia and 21 oz. of saphos phosphate per
plant, per annum, in the presence of a basal dosage of
potassium and megnesium. In areas where nitrogen and
phosphorus are basal, there is no response to potassium but
magnesium showed a depressant effect. A comparison of the

more vigorous clones RRIC 7, 45, 52 and PB 86, has shown
that PB 86 will respond on par with the others to the
application of NPK + Mg mixtures at higher rates, than those
reconmended at present by the Institute. Therefore, the
vigour of the clone does not appear to enhance its capacity
to utilize fertilizers. The trials on the application of
one or move fertilizer elements on the basis of foliar
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analyses, as compared to standard NFX + Mg mixtures,

have so far indicated that partial mixtures are more
beneficial. Studies on this subject are in progress.
The, results of the trial on the use of different forms of
nitrogenous fertilizers have shown that urea is superior to
the other two forms tested. However, these results must
be considered inconclusive until it is established whether
there is & response to nitrogen in the experimental area.
Studies with granular fertilizers have shown their
superiority over standard fertilizer mixtures. A
provisional soil map of the rubber lands is now available.
This will be supplemented with detailed surveys of each
area and will form the basis of the envisaged soil and

_foliar survey programme.

283,

SILVA, C.G.
Review of the Soils Chemistry Department, [Th.R.I.C. fdr
1969 /. Rubb, Res. Inst. Ceylon. Ann. Rev. 1969 (1970),

pp. 6379,

 The increasing yields of the newer clones made it
necessary to assess their optimum nutritional requirements.
Therefore, a soil and leaf nutrient survey is being
organised for rubber growing areas, with a view to the
lowering of the cost of production but maintaining the
yields that are to be expacted of the high-yielding olones.
As an essential pre-requisite to this prograzme the soil
resources of the rubber growing areas and the leaf nutrient

" status of the experimental areas are being determined. The

growth rate of the more vigorous clones like RRIC 7, 45 and
52 presently indicate that they do not require extra doses
of manure for their better growth. The optimum times and
methods of fertilizer application and the most ef'fective and
cheap methods of controlling weeds are being studied.
Herbicide mixtures based on MSMA appear to be effective in

‘the ocontrol of the common weeds in rubber plantations. The

concentration of sodium arsenite and the total cost of
control with this weedicide can be reduced, if control
measures are sdopted early. The soil surveys have been
continued, with more detailed studies in selected areas.
Refinements of the Aluthgama 1 in., map have shown that there
are other soil types, not already identified, in this area.
A study of wind-damage in rubber has shown that while
uprooting depends on the environment, trunk snap and branch
breakage are clonal characteristics.

i
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284, SILVA, C.G.

Review of the Soils Chemistry Department, / R.R.I.C. for

1970 /. Rubb, Res. Inst. Ceylon. Ann. Rev., 1970-(1971),
Pp. 56-66. | | |

A detailed soil map was prepared of the Alutgama 1 in,
nap and the chemical properties of five important soil series
were also determined. Soil surveys were carried out for
planting oil palm at Nakiadeniya Group, Nakiadeniya. Six
new field experiments were initiated during the year to test
the effect of fertilization in relation to covers, frequency
of fertiligzer application in the immature phase and the
fertilizer requirements of nursery plants. Herbicide
mixtures based on mono sodium methane arsonate (MSMA) have
been found to be as effective as sodium arsenite in
eontrolling most weed populations commonly found under rubber.

. The economics of the use of these mixtures will have to be

studied in details There has been a great deal of interest

" recently in intercropping rubber with various cash crops.

285.

Trials have been initiated on the cultivation of pineapples
as an intercrop.

SILVA, C.G.
Review of the Soils Chemistry Department, / R.R.I.S.L. for

1972 /. Rubb, Res. Inst. Sri Lanka. Ann. Rev. 1972 (1973),
pp. 67-78o | “

A study on commercial rubber productivity in relation to
solls, weather, management etc., was initiated in 1972, The
data collected from this study is expected to be the frame
work on whieh, a programme of fertilizer recommendations
based on soil and foliar analysis is to be implemented. A
study of the variation in leaf nutrient content throughout
the year and the position of the leaf on the tree, was also
carried out for the same purpose.  More {ield experiments
were started to find out the suitebility of substituting urea
as a source of nitrogen in rubber fertilizer mixtures. Pot
experiments were initiated to test the suitability of using
the locally available Eppawela Apatite as the source of
phosphorus in rubber fertilizer mixtures.



286. SILVA, C.G.

Review of the Soils Chemistry Department, ZTk.R.I.S.L.

for 1973_/. Rubb. Res. Inst, Sri Lenke. Ann. Rev., 1973

(1974), pp. 77-85.

Thirty estetes were selected for a study of the
relationship between commercial producticn and soil, weather,
management and other factors. Only seven of these estates
were studied in detail this year, because the large acreage
involved requires heavy investment in staff and other imputs.
A programme for the recommendation of fertilizers, based on
soil and foliar analyses, was initiated over an extent of
2000 acres of mature rubber in the Kalutare District. The
work on this project was completed on schedule and it has
been decided to increase the acreage under this programme to
30,000 acres in 1974. A polybag experiment to test the
possibility of using apatite as a source of phosphorus,

~ showed that the local apatite may not be as suitable as the

287.

imported rock—phosphate for this purpose.

SILVA, c.G.

Review of the Soils Chemistry Department, / R.R.I.S.L. for

1974 /. Rubb, Res, Inst. Sri Lenks. Ann. Rev., 1974 (1975),
Ppe 66=75. -

Discriminatory fertilizer recommendations based on soil and
leaf analysis, were made for 2000 acres of mature PB 86 in
the Kalutara District in 1974. ‘About 11,000 acres of mature
rubber were also surveyed and fertilizer recommendations will
be made tc these areas in 1975. A shortage of phosphatic
fertilize and a price increase of all fertilizers was
experienced. However, the discriminatory approach to
fertilizer recommendation helped to reduce the harmful effects
of the above two factors and the fertilizer consumption of
the estate sector has not been adversely affected. Leaf
nutrient studies have indicated that the present methods of
fertilization do not ensure the maximum utilization of
fertilizer. The importance of a legume cover during the
non-productive phase has been demcnstrated. Uree appears to
be as good as sulphate of ammonia as a source of nitrogen.

The importance of nitrogen and potassium in the nutrition of
Heves has been shown. However, there are some rubber growing
areas in Sri Lanka, e.g. Kelani Valley, where phosphorus too
is required.



288, SILVA, C.G.

289,

Review of the Soils Chemistry Depertment, / R.R.I.S.L.

for 197547. Rubb, Res, Inst. Sri Lanke. Ann. Rev., 1975

(1976), pp. 57-63.

Thére were many requests during the year for fertilizer
recommendations on the basis of soil and foliar analyses.
It has been established that the variation in leaf nutrient
content during the year in Sri Lanka is similar to that in
India and Liberia. Soil phosphorous studies have
indicated the beneficial effects of incorporating fertilizers
into the soil.  Soil and leaf nutrient surveys have shown

~ that most FB 86 areas require extra nitrogen and potassium.

An Atomic Absorption Spectrophotometer was gifted to the
Institute by the Australian Government. This instrument
has made possible the analysis of a large number of lesf and
soil samples. It would now be possible for the Institute
to undertake the analytical work necessery to recommend
fertilizers on a discriminatory hasis to the whole rubber
growing area in Sri Lanka. The importance of potassium in
the nutrition of mature rubber has been confirmed. The
establishment of a leguminous cover during the immature
phase has again been shown to be beneficial to growth. Urea
has been found to be just as good as sulphate of ammonia as
a source of nitrogen for mature rubber, growing on Boralu
series soils.

SILVA, C.G.

Review of the Soils Chemistry Department, / R.R.I.S.L.

for 1976 /.  Rubo. Res. Inst. Sri Lanka. Ann, Rev., 1976
(1977), pp. 114-1253.

Studies on the uptake of soil phosphorus have shown that
rubber trees absorb phosphatic fertilizers more efficiently
when crushed rock phosphate is placed in bands and a good
ground cover is grown in the area concerned. Incubation
studies and pot and nursery experiments_ heve shown that local
apetite may be substituted for imported saphos phosphate.
Forking rock phosphate intc the soil has been found to ensure
a uniform distribution of the fertilizer in the soil. A
field experiment has confirmed that the growth and yield of
rubber trees plented in Boralu soils can be improved by the
addition of potassiume It hes been shown experlmentally that

~rubber trees, grown in areas prev1ously planted in tea, can
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produce good growth on lower dosages of fertilizer than
those recommended by the Institute in areas where the
former crop was also rubber. - Studies on ground cover have
shovm that: (2) Mimosa invise does not fix nitrogen
ef‘fectlvely, (b) the practice of applymg rock phosphete to

. covers is very beneficial, and (c¢) it is most important to

290,

grow a suitable legume cover in all replanted areas. In

its absence about thrice the normal quantity of nitrogen
fertilizer must be applied to the rubber for comparable
growth during its immature period. It has been shown that
there is-a direct relationship between the uptake aluminium
end phosphorus in Pueraria plants. The significance of this
in the nutrition of Hevee is being investigated., The area
sampled for soil and foliar apalyses is twice thet done in
1975, It is expected thet the total area under rubber in
Srd Lanka will come under this survey by 1980,

SILVA, C.G.

Review of the Soils Chemistry Department, / R.R.I.S.L. for

19787, Rubb. Res. Inst. Sri Lenks, Ann. Rev., 1978 (1079),

291,

ppe 88100,

SILVA, C.G. gnd BELLIS, E.

Manuring of rubber. R.R.I1.C. Bulletin (N.S.). 7 (3/4)
1972 : 62~70, 4 tables.

Discriminating application of fertilizers in order to
counter balance the loss of various essential elements {rom
s0il, is necessary for hcalthy growth of plants. TopOgraphical,
climatic and ecologicul conditions of & particular arca are
ma jor factors that govern the soil status and its suitability
for plant growth. The Rubber Research Institute of Sri Lanka
has introduced a new termznology for fertilizer mixtures in
place of that designated by the 'R' terminology. It
describes the appropriate method, time, sequence and dosage
of appllcatzon with respect to various soil series located in
different rubber growing areas. A brief descriptlon of 7
important soil series which have been identified has been
included. This information would facilitate the selection
of the proper fertilizer mixtures for the various soils,
Published separately as a Advisory Circuler, (R. R. I C.
Advisory Circular No. 84, 197€).
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292, SILVA, C.G.; KUMARAKULASURIYAR, S. g._n_Q.WICKREMASINGHE, L.J.

293.

The efficient use of phosphatic fertilizer in relation
to the phosphorus fixing capacities of the rubber scils.

Jlg Rubbo Res. Inst. Sri L&nka-. _5_4., p&rt l, Noe. 2’ 19’7 :

265-2689, 4 graphs, 3 tables, 9 refs.

. Rubber is grown extensively in the South-Western part of

'Sri Lanks. The soils of this region have a pH range of 4.5

to 5.5 and contain appreciable amount of Fe and Al as Oxides.
These rubber lands have received large quantities of ‘
fertilizer over the years. The source of fertilizer P

has been exclusively the import rock phosphate. About 150
kge per ha. is recommended for use annually. The phosphorus
fixing capacities of these soils have been estimated to be
high. The present study attempts a quantitative evalustion
of the phosphorus fixing capacities of the important soil
series and their relationships with a few significant physical
and chemical properties, in order that meaningful
recommendations mey be made on the use of rock phosphate in
supplying the phosphorus requirements of Hevea. The
significance of this work to the rubber industry has been
increased, as a result of the availability in Sri Lanka of a
large deposit of apatite. The use of apatite as a source of
P for the nutrition of rubber is also discussed.

STLVA, C.G. and PERERA, A.M.A.

A study of the urease activity in the rubber soils of

Ceylon, Q,’J;. Rubb. Res. Inst. Ceylon. 47 (1/2) 1971 :
30-36, 1 map, 5 tables, 8 refs.

Thé uréase activity of the rubber soils of Ceylon has been
determined, along with the organic carbon, pH and soil

moisture. The Metals and Parambe soil series, belonging to

reddish brown lateritic great soil group have a significantly
higher urease activity than the other soil series, belonging to
the red-yellow podzolic great soil group. In all the six soil
geries pH shows a significent positive influence on urease
activity. Organic carbon has a direct relationship to urease
activity only in four soil series while in the other two soil
series, orgaenic carbon does not seem to have any influence.

It is suggested that urea can be used as the source of nitrogen
urder most situations in the rutber areas, except in the soils
of the Matale series, where it could be used with caution for
the present, until further studies are made on this subject.
(Authors' summary).
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294, SILVA, C.G.; PERERA, A.M.A. apd PEIRIS, D.R.

296.

296,

Loss ofvémmonia by volatalisation from surface dressings

of urea containing rubber fertilizer mixtures. Proc, Ceylon.
hss. Advmt. Sci., 28 (1) 1972 : 46.

An abstract.
YOGARATNAM, N.

The molybdenum stetus of some rubber soils of Sri Lanka.

Proo, Sri Lanks Ass. Advmt. Sei., 33 (1) 1977 : 30.
An abstract.
YOGARATNAM, N,
Review of the Soils Chemistry Dep:r tment, [fh.R.I.S.L. for

1977 7.

po. 99-128,

ke, Ann. Rev., 1977 (1978),

Although some of the RRIC 100 series clones grow more
vigorously than T8 86, during the first year of planting, their
requirements for major elemants were similar to those of FB 86.
Sulphate of ammonia can be broadcast applied, but sub-surface
application is best for urea, The efficiency of nutrient
uptake can be enhanced by the application of nitrogen and
potassium either at the time defoliation, depending on weather
conditions at the time. Rock phosphate has been found to be
& more effective source of phosphorus than Eppawela Apatite.
However, due to the importance of the Eppawela source to the
economy of the country, further studies are being conducted to
devise means of improving the availability of P from this
meterial. The trace element studies of the rubber growing
soils appear to be satisfactory, especially with regard to
Molybdenum, Zinc, Mangancse, Copper and Iron. The availability
of some trace elements e.g. Molybdenum can be improved by
increasing the organic matter content and the pH of the soil.
Application of high levels of magnesium has depressed yields,
and this is a factor to be noted on many estates, where
magnesium has been used regularly, over several years. A low
intensity detached soil of the Aluthgama topographical sheet
has shown the existence of several hitherto unidentified soil
series in the rubber growing areas in Sri Lanka.
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297. YOGARATNAM, N.

Review of the Soils and Plant Nutrition Department,

{R.R.I.S.L. for 1979 7. Rubb. Res. Inst. Sri Lanka. Ann.

Rev., 1979 (1980), pp. 77-90.

The main concern of the Department is the study of the
response of the rubber tree to the supply of nutrients.
It appears that the amount of some nutrients in particular
potassium, required by the rubber trees (PB 88) in
replantings is higher than what is recommended currently to
Boralu soils. Moreover, the potassiunm requirements of the
~ RRIC 100 series clones appear to be still higher than that of
the PB 86. There are also indications in general of higher
yields with applications of N, P and K. Yield increases
ranging from 5 to 32 per cent over no fertilizer plots, have
been recorded. Yield date obtained from an experiment that
has been in progress for the last 7 years indicated that
urea is as effective as sulphate of ammonia as a source of
nitrogen for mature rubber growing in Boralu soils. Other
experiments also showed similar tendencies., With regard to
sources of phosphate, imported rock phosphate appeared to be
more efficient than Appawela Apatite as a source of phosphate
for immature rubber. = Increasing the concentration of P
with Eppawela apatite as the source is not likely to
increase its efficiency. - Among the three sources of
magnesium viz. commercial epsom salt, kieserite and dolomite,
it seems that even a sparingly soluble form of Mg. such as
dolomite could be used in replantings. Based on these
findings, fertilizer recommendations to rubber are being
revised in order to accommodate dolomite, the cheapest source
of Mg. available in the country, in the fertilizer schedule.
It has been observed that from an economic as well as
agronomic point of view, ell fertilizers to mature rubber
should be applied within one month after refoliation if only
a single application is envisaged, within one and three ’
months after refoliation if two applications are given and
when three applications are made within one, two and three
months after refoliation. This would however depend on
weather conditions at the time. Some cover management
- Practices such as establishment of legumes and fertilizing
them with phosphate continued to show their long term
beneficial effects on growth and yield of mature rubber. But,
with regard to potassium fertilizers, its application direct
to the rubber tree appears to be a more efficient method at
least during the early stages of a replanting, than its
application to the ground covers, especially in K deficient
soils. Investigations on soil conservation practices showed
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that until the establishment of a good leguminous cover

in a new or replanting, use of mulch is a good agronomic
praectice., = Attempts should also be made to establish good
legume covers with resorting to clean weeding. Spraying
with latex alone or compounded latex is not llkely to be
beneficmal under our conditions.

YOGARATNAM, N. and KARUNARATNE, A.D.M.

-

Fertilizer responses in Hevea brasiliensis seedlings

grown in the field nursery. Q. Jl. Rubb, Res. Inst, Ceylon.

49 (/2) 1972 : 28-36, 2 diagrms., 6 tables, 24 refs.

299.

301.

The results of 2 experiments with Tjir I seedlings are
reported. Treatments included all possible combinations of
N, P, E and Mg. at rates from 14 oz./plant/year and at
various frequencies. N increased growth by up to 30 per
cent, P by up to 8 per cent and K by up to 5 per cent. The
mean plant diameter with the N and N2 rates were 2,349 and
2.544 om. respectively, compared with 1.811 cm.
for the controls. The optimum fertilizer application was
6 oz./plant/year of a mixture of Nl P, 05, K, O, and Mg 0 in

the ratio 4 : 6 : 5 : 2. (Horticultural Abstract. 44 (5)
1974 : No. 3591). o '

YOGARATNAM, N.; NADARAJAH, M. and DAYARATNE, W.C.

Soil erosion and run-of{ studies in rubber plantations.

Proc, Sri Lanka Ass. Advmt, Sci. 34 (1) 1978 : 25-26.

An abstract.

YOGARATNAM, N. and SILVA, F.P.W.
Standardization and improvement of s0il tésting methods for
rubber soil of Sri Lanka with emphasis on soil phosphate.,

Proc, Sri Lanka Ass. advmt. Sei. 34 (1) 1978 : 17.

An abstract.

YOGARATNAM, N. and SILVA, Percy

Use of leaf analysis as a guide to manuring of rubber.

R.R.I.S.L. Bulietin (N.S.). 12 (1) 1977 : 46-50, 1 graph,

6 tahles.
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The leaf nutrient status, which is one of the aspects of
soil/plant investigations for efficient diagnosis of specific
fertilizer requirements for any one site, is discussed in
this paper.

DISEASES AND PESTS

302, ANON

Brown root disease. R,R.I.C. Bplletin (N.S(). 2 (¥2)
1967 : 24-26.

A short description of brown root disease caused by the
fungus Fomes lignosus and F. noxius, including symptoms,
spread of infection and their control. The early symptoms
should not be overlooked. When an infected tree is observed
it should be uprooted, and all infected roots, the stump and
other pieces of dead wood burnt on the site. The tree
should be treated just as a white root disease, if infection
is observed.

303. ANON

Phytophthora diseases of rubber in Ceylon and India.

Planters' Bulletin of the Rubber Research Institute of Malaya.
95, 1968 : 49-51.

An account of the f'ield observations in India and Ceylon,
to study the occurrence of and control of the rubbcr disease
caused by Phytophthora-leal fall, pod rot and black stripe
is presented in this paper. In Ceylon the disease occurs
only sporadically as a secondary effect of pod infection;
treatment is generally uneconomic but dusting with copper
fungicides is recommended where leaf fall habitually occurs.
The situation in Ceylon is similar to that in Malaya. On the
other hand, black stripe is more severe in Ceylon than in
Melaya, though its incidence has been reduced since it is
recommended not to tap wet-trees. Infected panel parts are
excised; prophylactic use of mercury fungicides is
recommended as it is in India




- 139 -

. 304, ANON
Rubber mildew. World Crops (London). 12 (1) 1980 : 40.

A note on the use of a special activated product called
'Palmetto', during the mildew season, to control rubber mildew
disease caused by Oidium heveae which attacks young foliage
and causes great damage, by repeated defoliations,

305. ANON

A severe case of pink disease. Q. J1, Rubb, Res. Inst.

Ceylon. 36 (1/2) 1960 : 29-30, 1 photo.

306. BAPTISTE, E.D.C. | -

Phytophthora palmivora. Qe J1. Rubb. Res. Inst. Ceylon.

37 (1) 1961 : 22-23,

A note on the incidence and control of Phytophthora disease
in Hevea, based on a discussion.

307. DANTANARAYANA, D.M.

The incidence and control of Bark rot. R.R.I.S.L. Bulletin

(¥e8.). (Conference Supplement). 8 (3/4) 1973 : 40-41,
DE
308./J0NG, P.

Phytophthora on rubber in Ceylon. Planters' Chronicle.(India).
56 (15) 1961 : 267.

A report by the author on Phytophthora leaf-fall in Ceylon
and its experimental control, Weekly rounds of dusting are
carried out, and 7 lbs. of a 4 per cent copper dust are applied
per acre/round. The dusting costs about Rs. 25 an acre for
seven rounds. Low volume spraying with copper-oil fungicides
will be investigated, but it seems unlikely that this method will
prove to be more economical than the system of dusting. More
attention is given to dressing the tapping panel with suitable
fungicides for the control of the bark rot, and organo-mercury
fungicides are used for this control. '




309, DE SILVA, C.A.

310.

311.

Brown bast disease of Hevea. Q. J1. Rubb. Res, Inst.

Ceylon. 37 (4) 1961 : 129~130.

A short description of brown bast, a physiological
disease -of rubber, including symptoms, prevention and
controle In Ceylon it is recommended that the tapping
intensity be reduced if an incidence of more than 10 per
cent of the brown bast occurs. The early symptoms should
not be overlocked. Since prevention is better than cure,
every effort should be made to obtain high yields from the
modern high-yielding clonal material in the early years of
tapping without unduly straining the trees.

DE SILVA, C.A.

Wind damege in rubber plantations. Q. J1. Rubb. Res.

Inst. Ceylon. 37 (3) 1961 : 91-92.

This note summeriges some of the important facters that
influence wind demage. Clones Mil 3/2, RRIC 52, Glen 1 and
B 86, heve shown tolerance tc wind damage in Ceylon.

DISSANAYAKE, A.B.
Report on the sulphur dusting of smallholdings in 1961.

Qe J1. Rubb. Res. Inst. Ceylon. 37 (3) 1961 : 83-90, 3 charts,

1 map, 2 graphs, 3 diagrms, 2 tables,

A state-aided co-operative sulphur dusting scheme is
organized every year by the Smallholdings Department of the
R.R.I.C. for the purpose of controlling Oidium leaf disease
on smallholdings which advces and guides the smallholders and
organizes the dusting groups. In 1961, the scheme gave
satisfactory results and the most of the smallholders who took
part, have expressed their willingness to participate in the
following years. Annex 1 - Total acreage accepted for sulphur
dusting in 1959, 196C, 1961; Annex 2 - Distribution of
sulphur dusting groups according to dlstrlcts, Annex 3 =
Progress of sulphur dusting of smallholdings; Annex 4 - Rubber
acregge sulphur dusted classified according to kind of rubber.
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312, DISSANAYAKE, A.B.
Report or the sulphur dusting of smallholdings in 1962.

Q. J1, Rubb, Res. Inst. Ceylou. 38 (3/4) 1962 : 75-82,

3 charts, 1 map, 2 graphs, 3 dlagrms., 2 tables.

The abstrast is similar to the abstract of item no. 311,

313. D1SSANAYAKE, A.B.
Report on the sulphur dusting of smallholdings in 1963.

" Q. J1. Rubb. Res. Inst. Ceylon. 39 (3/4) 1065 : 95104,

4 diagrms., 1 map, 1 graph, 2 charts, 2 tables.

The abstract is similar to the sbstract of item no. 311,

314, FERNANDO, D.M. and LIYANAGE, A, de S.
-‘ South American leaf blight resistance studies in Sri Lanka.
In: Report of the Third Meeﬁing of the ANRFC technical
committee on SALB, Kuala Lumpur, 12-13 October 1979, Kuala
Lumpur, the Association of Natural Rubber Producing Countries,
1979.  Apperdix XIV, 8 p., 2 figs. (graphs), 2 tables,
10 refs.

Two consignments of rubbcr plants have been sent from Sri
Lanka to the RRIC Unit at Trinided for SALB screening.
Although clones RRIC 119, RRIC 115, RRIC 117 and 8004 showed
& high degree of resistance, only RRIC 117 showed favourable
yields. = Resistant plants from the second consignment, sent in
1978, showed much better combination of yields and disease
resistance in RRIC 121 and RRIC 130. The combination of
different sources of resistance in clone 72-133 is also discussed.
The necessity for including SALB resistant clones in at least
spall scale planting progremmes is mentioned. (Authors!
summary).
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315. FERNANDO, D.M. and PERIES, 0.S.

3186.

'517.

vThe increased usekof SALB resistant material in

» eéstern rubber planting. Ins 'Scientifio Symposium,

Part I, Cochin, India, 26-28 September 1974, Text of Papers.
London, International Rubber Res:zarch and Dévelopment Board,
1975, Vol. I, Session A(13) 8 p., tables, 1l refs.

SATB means South American Leaf Blight caused by
Dothidella ulei, Ford and Goodyear Companies searched for
SALB resistant varieties in South America during the 1940's.
The IAN series 45, 2000 and 6000 developed at Turrialba in
Costa Rica resulted from this work and were SAIB tested 873
(PB 86 x FA 1717) yields in Malaysia up to the level of RRIM
600 for the first 3 years of tapping. First and second
back-crosses to Far Eastern material did not do so well in
general, New backcrosses are testéd on SAIB resistance in
Trinidad and show signs of resistance to SAIB and Oidiums
Release and modest multiplication of productive SALB resistant
parentage is proposed to safeguard the industry. (Abstracts
on Tropical Agriculture 2 (9) 1976 : no. 10553).

FERNANDO, T. Marcus
The control of three important diseases of Hevea

brasiliensis in Sri Lank:. R.RfI.S.L. Bulletin (N.S.).

(Conference Supplement). 8 (3/4) 1973 : 25-26.

The three major disease of rubber in Sri Lanka are the White
Root disease caused by the fungus Fomes lignosus, Oidium leaf
disease caused by the fungus Qidium heveae and Bark Rot or
Black Stripe caused by a species of Phytophthora. Newly
developed methods of control involving less wasteful use of
fungicides are described for planters.

FERNANDO, T.M.
0idium leaf disease - the effect of environment and control
measures on incidence of disease and atmospheric spore

concentration. Q. J1. Rubb. Res. Inst. Ceylon. 48 (1/2)

1971 : 100-111, 6 graphs (1 fold.), 2 tables, 8 refs.
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0idium heveae being a fungus disseminated mainly by
an air-oorne spore the production of which is influenced
to a great extent by weather conditions. This paper
ontlines the results of a study, and discusses the

significance of the findings in relation to the incidence

of the diseasc and the ountcome of the control measures
adopted. The results of this study shows that the
propagation of the causal fungus (0. heveae) is encouraged
by high humidities and low temperatures accompanied by mist
during the night. These conditions are always followed by
high catches of spores in the trap. On the other hand,
hot dry periods being followed by poor catches of spores.
Therefore 0idium control in susceptible clones should be
confined to periods of dull, cool, humid weather. Sulphur
dusting is not warranied during periods of bright sunny
weather and dusting rounds falling due in such periods
should be skipped.

HEINISCH, K.F.; NADARAJAH, M. and VEERABANGSA, M.T.
Investigations of the effects of copper dusts msed to
control Phytophthora leaf disease, Part I. Copper con-

-taminatia of latex and scraps. Qe J1. Rubb. Res. Inst.

Ceylon. 37 (3) 13961 : 61-74, 16 tables, 27 refs.

It has been found that despite the prevention in the field
of direct contamination of the latex by copper dusting the
natoral copper content of the rubber may increase, indicating
that the copper may enter the tree either through the leaves
or through the roots. The panel scrap often shows a much
higher copper content than the latex and it is suggested that
this is caunsed by a higher content of phenol oxidase in the
scrap, the enzyme being excreted from the bark tissue wounded
by the tapping operation, The contamination of rubber due to
copper dusting is mainly a problem of the scrap grades, and it
would appear that the use of skirt-type polythene rainguards
covering the tapping panel, may considerably reduce the risk
and degree of copper contamination. A high degree of
contamination of commercial lower grade rubbers is mainly due
to insufficient care in the field and to non-compliance with
the recommendations for minimizing the risk of contaminatian.
With the implementation of the recommended precautions and
treatments no serious copper contamination should occur.
(Authors' summary).
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HEINISCH, K.F.; NADARAJAH, M. and VEERABANGSA, M.T.
. Investigations on the éffeéts of copper dusts used to

control Phytophthora. leaf disease. Part II. Removal of

copper frcm scrapse Q. J1. Rubb, Res. Inst. Ceylon. 'gz (4)
1961 : 105-111, 1 plate, 7 tables, 17 refs.

Research carried out in Ceylon shows that panel scrap may
have a high natural copper content. It is recommended to
apply a treatment for the reduction of this Cu content as a
normal procedure throughont the year and not only during the
relatively short period of dusting against Phytophthora. It
is recommended, therefore, to soak all panel scraps and
earth scraps and preferably also the cup scraps for two days
in five to ten times the volume of fresh serum to which O.1

- per cent "Detergent 40E" may be added. In case of oxalic

acid serum alone the soaking period should only be 1 day
unless Detergent is added. Another procedare ensuring a :
better removal of mechanical dirt, would be to soak the scraps
for two days in serum, followed by a 2 days soaking in a
solution of 0.2 per cent Detergent 40E and O.l1 per cent
Trisodium phosphate.

JEEVARATNAM, A.J.
A note on boron toxicity in young replantings. R.R.I.C.

ey

Bulletin (N.S.). 2 (1/2) 1967 : 22-25.

Marginal necrosis of other wise healthy green leaves was
observed in rubber estates and was ascribed, after foliar
abalyses, to Boron toxicity and/or Calcium deflciency. Liming
was recommended for control. It will be noted that the
remedial treu tment for both boron toxicity and calcium
deficiency is the same. Pablished separately &s a Advisory
Circular. (R.R.I.C. Advisory Circular No. 78, 1967).

JEEVARATNAM, A.J.

Tree damage caused by wind in rubber plantations. Q. Jl.

Rubb. Res. Inst. Ceylon. 40 (3/4) 1964 : 64-73, 1 table.
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There is increasing evidence to indicate that losses
due to0 tree damage caused by wind in mature rubber
plantations is becoming a serious problem to contend with.
It would appear that, though in the past certain suggestions
have been made on ways and means of alleviating the extent
of damage, the doubts expressed on the possibilities of
ef'fecting any real improvement in mature plantations in this
respect were not altogether unfounded. As envisaged earlier,
the possibilities of effecting a marked improvement would,
therefore, appear to be greater in future replantings and new
plantings. In view of the above considerations an attempt
has been made to present the problem of wind damage in its ©
correct perspective, in order to emphasize the necessity for

- the early adoption of measares and would lead to a reducticn

322,

323,

324.

of wind damage in the futurg. Observations and statistics ,
on the natare and extent of tree damage caused by wind at the

experimental stations of the Rubber Research Institute and on
a few commercial estates are reported to focus attention on

the importance of adopting measures that would lead to better
anchorage of trees, and prevention of gaps within plantations.
Some of the measures that may be adopted to achieve these
objectives are discussed. (Author's summary).

JEEVARATNAM, A.J. and KANTHASAMY, T.

Use of herbicides for weed control in seedling nurseries :

Preliminary Report. Q. Jl. Rubb., Res. Inst. Ceylon. 38

(¥/2) 1962 : 11-12, 1 plate (5 photos.).

LIYANAGE, A. de S.

Control of white root disease caused by Rigidoporus (fomes)

lignosus. - R.K.I.S.L. Bulletin (N.S.). 11, 1976 : 24-29,
3 photos.

4 description on the identification and control of white
root disease caused by the fungus Rigidoporus lignosaus in
rubber. Sulphur dusting is recommended only at planting and
during the first year after planting, At a later stage a
collar protectant should be used.

LIYANAGE, A. de S.
Economics of white root disease controle R.R.I.S.L.

Bulletin (n.s.). 12 (1) 1977 : 51-57, 2 tables, 7 refs.
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A description of a survey and a estimation of the
damage caused by the fungus Rigidoporus lignosus gfomesz
lignosus), including économics of control measures.

LIYANAGE, A. de S.
Influénce of some factors on the pattern of wintering

and on the incidence of Qidium leaf fall in clone PB 86,

J1l. Rubbe Res. Inst. Sri Lanka. 55, 1976 : 31-39, 6 tables,
9 refs. '

Data are presented on the wintering pattern of rubber
trees (clone FB 86) of different ages and planting densities
and on the incidence of leaf fall due to Oidium heveae in
several low- and mid-country districts in Sri Lanka.
(Horticultural abstract 48 (7) 1978 : abs. no. 6927).

LIYANAGE, A. de S.
Review of the Plant Pathology Department, / R.R.I.S.L. for

1976 /. Rubb. Res. Inst. Sri Lanks. Ann. Rev. 1976 (1977),

pp. 67-113.

The wintering pattern, host phenology and the incidence of
secondary leaf-fall due to infection by Oidium heveae was
recorded on four cultivers. Rod traps were successfully
used for the first time in Sri Lanka, to trap Qidium spores.
The pre- and post-penetration behaviour of 0. heveae on
several cultivars were examined. Scanning electron
microscopy of leaves, naturally infected by O, heveac, showed
severel interesting morphological features. A useful
technique was developed to exemine the structurel details of
Phytophthora species, by growing the fungus on a smear of
Lima Bean Agar (IBA) on a microscope slide. Biochemical
investigations on resistance to Phytophthora spp. showed that

there were differences in the phenolic compounds present in
different Hevea clcnes. Some of those compounds inhibited
spore germination in the Phytophthoras isolated from rubber.
Clone RRIC 101 had the highest phenolic content in pods. The
content of phenolics was significantly higher in healthy bark
of clcne PB 86 than in bark infected by Bark Rpt, caused by
Phytophthora spp. The clones which are known to be
susceptible to Bark Rot had & higher bark moisture content than
from resistant clones. It was found that there was a
significant difference in the number of latex vessel rings in
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virgin and callused bark. Therefore, the excision
of Bark Rot infected bark in the curative treatment of
this disease is not likely to result in a reduction in

.yield, if there is a direct relationship between the

number of latex vessel rings in the bark and yield.

There were no significant differences between several
proprietory and local formulations on the rate of bark
renewal. Therefore, the use of expensive proprietory
formulations tc encourage bark renewal, after surgical
treatment for Bark Rot control, is not warranted. It wes
observed however that bark of Cleones RRIC 52 and BRRIM 513
callused over more rapidly and evenly after injury, than
thet of clone PR 86, The use of preserved latex as an
adjuvant with fungicides has given promising results in
controlling Bark Rot. Clonal susceptibility to Oidium,

Phytophthora and Gloeosporium leaf diseases, Bark Rot and

White Root disease were determined under leboratory and
field conditions. Most of the high yielding Eastern clones
were suceptible tc Oidium and Gloeosporium leaf diseases, but
clones of F, FX and IAN origin were resistant. It was found
that clones could be screened for Bark Rot control at an
ecrly ageé. Varying degrees of clcnal resistance was noted
for Bark Rot. Studies on the effect of temperature, pH,
light and dark and relative humidity on the growth of
several isolates of Rigidoporus gFomesz lignosus have shown
that there are differences in the rate of growth, morphology
and pathogenicity of different isolates of this fungus., Its
growth pattern in different soil types is also different.

The development of the sporophore and the pattern of

basidiospore release of R, lignosus showed that there are e
bimodal pattern of spore release in the fungus, with peaks
between 0400 h and 0800 h and 1900 h and 2100 h. Spores
were abundant during the period 040C to 0800 h. A seedling
technique has been successfully developed tc evaluate clones
against infection by R. lignosus. RRIC 52 appears to be
resistant to infection by this fungus.

LIYANAGE, A. de S.

Review of the Plent Pathology Department, /[ R.R.I.S.L.

for 1977 /. Rubb, Res. Inst. Sri Lenka. Ann. Rev., 1977
(1978), pp. 66-98. |

White Root disease caused by Rigidoporus lignosus is the
most serious disease problem on Hevea in Sri Lanka. It has
been shown thet sbout 8 = 9 per cent of the total area
cultivated in the wet rubber growing districts is affected by
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this disease. Laboratory studies have shown that there

is tremendous variation in the pathogen and differences

were also observed in the nature of its spread in different
soil types. A number of experiments have been initiated

to exemine the most effective method for its control. This
involves studies on different methods of clearing the land
prior to replanting, and soil amendment, particularly with
sulphur, to develop a biolcgical method of control. Black
Root disease, caused by Xylaria spp. was detected in a

number of Estates in the Kegalle District. The application

of Fomac on the healthy roots after removal of infected
laterals has given good control of the disease. It wes
observed that virgin bark is more susceptible to Bark Rot
infection than renewed bark and also that the spread of the
lesion appears to be better during wet than in dry weather
periods. Although there were clonal differences in the

rate of callusing of bark, application of various chemicals did
not improve the rate of bark renewal. Bark Rot was effectively
controlled by incorporating a wetting agent to low ammonia
centrifugal latex containing pbenyl mercuric acetate. The
phenolics produced in response to infection of rubber pods of
RRIC 100 by Phxgoghthora spp. appear to be released from pre-
formed conjugates. Susceptibility to Bark Rot at the nursery
stage could be evaluated when the lesion area is measured.

It was shown that some clonal seedlings were more resistant to
R. llggosus than others,

LIYANAGE, A. de S.
Review of the Plant Pathology Department, ZTR.R.I.S.L. for

1978 /.  Rubb. Res. Inst. Sri Lanka. Ann. Rev., 1978 (1979),

PDPe 54-87.

White Root disegse caused by Rigidoporus lignosus is the
most serjous disease of rubber in Sri Lanka and about 8 - 10
per cent of the total area cultivated with rubber is affected
by this disease. Immediate steps should be taken by all
concerned, to take adequate action to eradicate infected roots
at the time of uprooting for replanting. A new root disease
caused by Fusarium salani f. sp. heveae was detected, for the
first time and there was clear evidence that the fungus has
geined entry into the host through the wounds caused by severe
pruning of rocts. Field investigations on epidemiology of
0idium heveae revealed that RBIC 7 and 52 were the most
susceptible and resistant clones, respectively. There were
two peeks of secondary leaf fall on susceptible clones and two
peaks of spore production were also evident. "Bayleton" wes
as effective as sulphur in controlling Qidium under field

corditions. Some of the local and introduced clones were more
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resistant to Bark Rot then the other clones. The
susceptibility to Bark Rot varied when grown at different
locations. The use of different knives, tapping systems
and zoospore concentrations, affected the susceptibility

and, spread of Bark Rot in the clone FB 86. B 86 was -more
susceptible to Colletotrichum gloeosporioides than RRIC 100
and 103 but less than RRIC 52, Appressoria were oommonly
found alang the junctions of epidermal cells. Well
developed acervuli were formed within 72 h of inoculation.
Leachates of different clones also affected the germination
and growth of this fungus. Sporacarps of Rigidoporus
1ignosus show a bimodel pattern of spore release and viable
spores were released from early staeges of development. There
were several critical conditions for basidiospore germination.

. Basidiospores successfully colonised rubber wood under
leboratory conditions but failed to do so under field
conditions. Stock plants of clones RRIC 45, 101, ICB 1320
and IRCI 9 appear to be more resistant to Rigidoporus than a
number of other root stocks. Contamination of rubber sheets
- with various species of fungi significantly affected the
Plasticity Retention Index, Volatile Mstter, Dirt Content and
Plasticity. ' : '

329. LIYANAGE, A. de S.; GUNARATNE, W.D.L.; MUNASINGHE, G.
and BANDARA, J.M.R.S. |

Studies or a new disease of rubber (Hevea brasiliensis)

caused by Fusarium solani f. sp. Hevea. Proc. Sri Lanka Ass.
Advmt Sci., 34 (1) 1978 : 21,

An abstract.

330, LIYANAGE, A. de S.; NADARAJAH, M.; LIYANAGE, G.W.
and DANTANARAYANA, D.M.

Investigations on new fungicidal systems for control of bark

rot on Hevea brasiliensis. Jl, Rubb._Res. Inst. Sri Larka.

54, part 1, no. 2, 1977 : 316-328, 3 illus. (photos.), 6 tables,

6 refs.

The efficacy of Bark Rot fungicides is significently impaired
by frequent rains. The present investigation was therefore
undertaken to examine the possibility of increasing the efficacy
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of panel fungicides by incorporating them in rubber latex.
Several‘dithiocarbamateS'containing"metal ions, chemicals

 such as zinc oxide and formaldehyde and fungicides

351

352,

recomrended for Bark Rot control were used singly or in
combination, in invitro trials. Zinc oxide and Zinc
dithiocarbamates were of limited use, while others gave
satisfactory results. The influence of rubber serum, on

the activity of the chemicals and fungicides was then examined.
It was shown that all the materials tested except Ziram
inhibited the growth of the fungus. Pre-vulcanised latex

was not found to be suitable as an adjuvant under laboratory
conditions. However, satisfactory results were obtained when

fungicides were incorporated into high ammonia field latex

and high and low-ammonia centrifuged latex.  The use of
preserved latex as an adjuvant with Antimucin and Thiram
(™MTD), singly or in combination, was investigated under field
conditions. Infection occurred on tapping panels which were
inoculated after removal of scrap, although fungicides were
applied prior tc inoculation. Disease also occurred on
panels, when the inoculum was removed a week after inoculation,
but its spread was arrested when fungicides were applied,
indicating that continued application of fungicides could limit
the spread of the disease. Panels which were tapped and

protected with Antimucin at the time of collection of latex,

when inoculated 4 hours later, without removal of scrap,

showed less infection. The significance of these findings, in
relation to the control of Bark Rot and the influence of these
fungicides on the yield are discussed. (Authors' summary).

LIYANAGE, A. de S.; PERIES, 0.S.; DANTANARAYANA, D.M.
and LIYANAGE, N.I.S.

Studies on some factors influencing the growth and

sporulation of Phytophthora palmivora from rubber, cacao and

coconuts.  Procs Sri Lenka. Ass. Advmt. Sci., 33 (1) 1977 : 35.
An abstract.

LIYANAGE, A. de S.; PERIES, 0.3. and SEBASTIAN, R.D.
Assessment of the incidence of Oidium leaf fall and economics

of its control in the smallholdings. Q. J1. Rubb. Res., Inst.

Ceylon. 48 (1/2) 1971 : 112-124, 14 tables, 15 refs.
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The main purpose of this survey was to assess the
degree, and distribution of the incidence of Oidium in
the smallholdings, the efficacy of control measures
currently adopted and detzrmine whether routine control of
the disease in all rubber growing districts of Ceylon is
warranted, with due emphasis placed on economic : :
considerations., It has been found that Tjir 1 clonal
seedlings succumb to 0idium infection more readily than
FB 86 in the entire rubber growing area; Qidium control
can be dispensed with, in all the smallholdings and estates
situated below 300 ft. above mean sea level, in Colombo,
Galle, Kalutars, Kegalle, Mataras and Ratnapura districts,
The virulence of the fungus increases at higher altitudes
sausing greater leaf fall and the efficacy of sulphur

- dusting is unlikely to cause appreciable economic losses,

through yield depression, to warraat routine control on
the more popular rubber clones planted recently.

LIYANAGE, A. de S.; WETTASINGHE, S. and DHARMARATNA, A.
The distribution, spread and control of Black Root disease

in Sri Lanka. Prog. Sri Lanka Ass. Advmt. Sei., 33 (1)

1977 51.

An abstrgct.

LLYANAGE, G.¥.; HALANGODA L. gnd FERNANDO, N.
Studies on the spread of White Root disease in rubber.

Proc, Sri Lanka Ass. Advmt. Sci., 33 (1) 1977 : 22.

An abstract.

LIVANAGE, G.W.; LIYANAGE, A. de S.; PERIES, 0.S. and
HALANGODA, L. P - 2 ,

Studies on the variability and pathogenicity of Rigidoporus

lignosus. - Jl. Rubb, Res, Inst. Sri Lanka., 54, part 1,

no. 2, 1977 : 363-372, 3 illus. (photos.), 2 graphs, 7 tables,
14 refs.

White root disease in Hevea, caused by the fungus
Rigidoporus lisnosus (Fomes lignosus) occurs widely in Sri
Lanka. .In recent years, the severity of the disease has
increased alarmingly. One of the factors that could be
attributed to the increased incidence of the disease is the
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virulence of the pathogen. This paper reports the
results of laboratory experiments on the effects of pH,
temperature, light and dark, and relative humidity on a
nunber of isolates, obtained f‘rom sites located in
different rubber growing areas. ~ The fungus is able to
grow over a wide range of temperature with maximum growth
being reporded at 30 All the isolates grew better when
kept in continuous darkness -except one isolate which grew
equally well under both light and dark conditions. There
was wide variability in the pH requirements for the growth
of the fuhgus, The virulence of the different isolates
was examined using healthy rubber roots under laboratory
conditions and rubber seedlings in pot culture. The
results show that there are differences in virulence and
pathogenicity. (Authors' summary).

LIYANAGE, G.W. and PEEIES, 0.S.

‘The control of white root disease in Sri Lanka. Q. Jl.

" Rubb. Res. Inst. Sri Lenka (Ceylon). 30 (3/4), 1973 :

337.

201-207, 3 tables, 24- refs.

This paper reviews the control of Fomes lignosus in rubber
in Sri Lanka. The current recommendations include the
destruction of infected material when uprooting the old
stand; sulphur treatment of the immediate area; the use of
PCB-based c¢ollar protectants. The isolation of diseased
trees by means of trenches is not recommended.

LIYANAGE, N.I.S.; YAPA, P.A.J.; PERIES, 0.S. and
LIYANAGE, A. de S.

Production of phytoalexins in Hevea pods in response to

infection by Phytophthora spp. Proc, Sri Lanka, Ass. Advmt.

Sci. 33 (1) 1977 : 24-25.

An abstract.
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LLOYD, J.H.
The control of abnormal leaf-fall disease

(Phytophthora palmivora Butler) of Hevea in Ceylon.
Agalawatta, Rubber Research Institute, 1965, [ iv./, 54 p.,
11 plates, 46 tables, 76 refs.  (Bulletin No. 57).

The author examines in this bulletin, the control,
application and economy as well as details of methods,
and this involved the following investigations:

1. Laboratory and field assessments of application
charecteristics of spray and dust formulations of copper
fungicides., 2. Assessments of application performance of
spraying and dusting machinery. 3. Field trials and
operational assessments of spraying and dusting for the
control of Leaf-Fall and on the incidence of Bark Rot. .
4, An appraisal of the epidemiology and economics of

ophthora disease of rubber in Ceylon. In view of
their diversity, these investigations have described in
this bulletin in four separate parts, and a summary of
each investigation has been given. The main conclusion
reached from these investigations has been that
Phytophthora Leaf-Fall is not economically importent
enough to warrant control on any scale, and certainly not
to warrant helicopter-spraying or pump~spraying.

- Moreover, in view of various important limitations of

339,

spraying and dusting by available ground machines it was
speculative whether their use for attempts at control
would result in a worthwhile effectiveness even when
applied only in the restricted areas where Phytophthom

Leaf-Fall occurs seriously enough to warrant control in

most years. Finally, the prospects of even ocbtaining
hand-portable machinery powerful enough to spray mature
Hevea rubber appeared to be very remote.
LLOYD, J.H.

Les problimes posés par le traitement des maladies du
feuillage des Hevéas adultes. (Problems of the control

of leaf diseases in mature rubber'trees.) Machinisme

Agricole Tropical (France), 12, 1965 : 19-27, photos.,

tables.
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Fungicidai\;;;€;31\6f=ﬁgg§g leaf diseases is
disoussed with special reference to Ceylon and India,
The canopy of mature trees is often beyond the reach of
ground sprayers except the heaviest types which generally
cannot be used in rubber fields. Consequently, Oidium
is controlled by dusting with sulphur using portable ‘
machines although it has been shown that spraying could be
- more effective. Late attacks cannot be satisfactorily
controlled because the developing foliage slows down the
air stream from the duster. This factor is-even more
important in wet-season spraying with copper against
%%ﬁgogpthora. One pre-monsoon spraying with a copper

ngicide in oil would suffice if suitable equipment for
its application were available. A portable yet powerful
sprayer is badly wanteds English Summary. (Tropical
Abstracts. 21 (7) 1966 : p. 1549), -

LLoYD, J.H.

Problems of applying sprays and dusts'to mature Hevea

rubber in Ceylon, Journal of Agricultural Bngineering

- 341,

Research (BEngland). 8 (3) 1965 : 240-231, tables, photos.,

20 ref:.

Spraying and dusting for the control of leaf diseases in
mature rubber in Ceylon require air-flow machines that are
powerful enough to have a vertical range of 75-85 ft. and
yet sufficiently small and light to be portable. Physical
assessments showed that, under canopy~-free conditions, sprays
aad dusts were deposited in comparable amounts at all heights
up to 85 ft.  In rubber plantations sprays and dusts '
seemed to be affected egually by canopy to the extent that
there was hardly eny spray or dust deposited beyond a height
of 30 ft. under conditions where the understorey was low
and the canopy was dense and continuous. Prospects of
developing the reguired type of portable sprayer were
considered to be remote., However, there is an important
need for such a machine not only for use in rubber, but also
for other tall crops such as coconut, oil palms, and for
forestry. (Author's summary). '

MUNASINGHE, H.L.

Algal spot of Hevea leaves in Ceylon. Q. J1. Rubb. Res.

Inst, Ceylon. 37 (2) 1961 : 49-50, 4 plates, 4 refs.
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This short article is only meant as a record of the
algal spot condition in Ceylon. No attempt is made to
deal with it in detail. Two algae were found to cause

the condition. Phycopeltis sp., as an epiphyte and

Cephaleuros mycoidea as & mild parasite. This condition

is of no economic importance and does not warrant any
control measures. (Author's ‘summary).

MUNASINGHE, H.L.

Black ro@t disease of Hevea caused by Xylaria thwaitesii.

Qe J1. Rubb, Res. Inst. Ceylon. 48 (1/2) 1971 : 92-99,

343.

8 illus. (photos. ).

The symptoms and control of the fungus disease caused by
&laria thwaitesii are described. 1In a pilot survey on
the control, satisfactory control was achieved by
excavation of root system, excision of diseasedroots, _
removal of food base from the soil and refilling with the

‘same soile The treatment of control with PCNB grease

appeared to enhance root regeneration appreciably.

NEWSAM, A. -

koot diseases of Hevea. Qs J1l. Rubb. Inst. Ceylon.
42 (3/4) 1966 : 48-52,

Scientists from various Asian and African countries met
in Colombo en November 25, 1965, to exchange information on
Hevea diseases. A summary of the discussion is reviewed in
these pages. Dr. 0.S. Peries, speaking of root disease in
Ceylon, referred to: The restricted role of fungicides
in treatment - removal of the food base being the essential
feature; indications that a useful degree of biological
control can be achieved by adding sulphur to the soil to
‘alter the microflora; the possibility of excluding root
disease fungi from tree stemps by enceuraging their
colonisation by saprophytes, the changed economic situatica
in Ceylon, making it inperative to cut down labour '
requirenments.
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344, PEIRIS, H.H.
Sulphur dusting of smallholdings in 1967. R.R.1.C.
Builetin (N.S.). 3 (1/2) 1968 : 20-24, 1 graph, 2 tebles.

A state-aided co-operative sulphur dusting scheme is
orgenised every year by the Smallholdings Department of the
Rubber Research Institute of Ceylon (RRIC) for the purpose
of controlling Oidium leaf disease on smallholdings, which
advices and guides the smallholders and organiges the
dusting groups. In 1967, the scheme gave satisfactory
results ahd the most of the smallholders who took part,
have expressed their willingness to participate in the
following years. : ‘

345. PERIES, 0.S.

An assessment of the significance of the food base in

relation to infection of Hevea roots by Fomes lignosus.

Plant Disease Reporter (U.S.A.) 58 (4) April 1974 : 295-297,
table, 7 refs. |

All timber and stumps of an old stand of Hevea are now
burned or removed from the site when preparing land for
replanting rubber. This organic material can be retained
on the site without significant effect on root disease
incidence in the replanted area. " This practice can improve
s0il conditions, but should be confined to areas where the
incidence of root diseases in the semile stand is low,
(Author's summary). '

54'6,0 mIES, O'S-

The control of Qidium leaf disease of Hevea on the basis
of experimental data. The Planter (Kuala Lumpur) 49, 1975 :
452-455.

This peper is written in order to assist the planter to
obigin the maximum benefits from the sulphur dusts, by
edopting methods develcped over a number of years at the

Rubber Research Institute of Ceylon, on the basis of yield
experiments. Sulphur dusting is a very simple though
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effective method of sontrolling 0idium. If these
methods are followed, adequate control of the disease

can be achieved with 3 to 4 wounds of dusting.

PERIES, O.S.
'A ciitical study of the use of weather data for the

economic control of Hevea diseases. Q. Jl. Rubb. Res.

Inst. Sri_Lenks (Ceylon). 50 (3/4) 1973 : 208-217,

2 graphs, 3 tsbles, 22 refs.

The correlation between weather and incidence of Hevea
diseases is analysed in this peper and the importance of
the study of the biology of the fungus in effecting
economic disease control is discussed. Laboratory studies
on the effects of temperature, humidity, light and air
movement on 0idium hevea, Colletotrichum gloeosporioides
and Phytophthors sp. are reported, which confirm the
validity of weather data as a basis for predicting the
incidence of leaf and stem disease of Hevea, and how they
can be used to economise on disease control costs.

PERIES, 0.S.
The disease of Hevea, problems ahd progress by 2000 A.D.
Rubber Board Bulletin (India) 12 (4) 1975 : 125-128,

21 refs.

The author attempts to analyse how the diseases of Hevea
are likely to be controlled in A.D. 2000 at minimum cost,
on the basis of the studies now being conducted in various
Rubber Research Institute in the world. Research and
development has reduced the average cost to 0.5 cents per
pound now in Sri Lanka. Developments in thenear future,
which have been described in this paper, are likely to reduce
the cost of disease control to negligible amounts in the next
2 decades. Developments of new clones and various biological
control methods, future identification and control of virus
diseases should further reduce the cost. ’

PERIES, 0.S.

The ecology of Phytophthorae meadii McRae, the causal agent

of bark rot and mature leaf fall of Hevea. Proc. Ceylon Ass.
Advmt. Sci., 29 (1) 1973 : 68-69.

An abstract.
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PERIES, 0.S.
Economics of control of the white root disease

(Fomes lignosus) of Hevee brasiliensis in Ceylon. In:

Root disease and soil-borne pathogens ¢ Second

P

International Symposium 6n Factors Determining the
Behavioyr of Plant Pathogens in Soil; held at Imperial
College, London, July 11-28, 1968; edited by T.A.
Toussoun, Robert V. Bega and Paul E. Neléon, Berkeley,
University of California Press, 1970, pp. 191-193,

4 tdbles,‘ll refs.

.~ This paper discusses the results of a series of experiments
conducted specifically to assess the cost of controlling the
disease. The most economic procedure is to eradicate all
roots of infested trees at the time of uprooting, and to
plant at a slightly higher density than normal. Detection is
best done by the method of folier inspection. Collar
protection of trees adjacent to those infected is economical.
The writer is of the opinion that the spread of Fomes is more
rapid in Ceylon than in Malaysia because of the higher
rainfall recorded in Ceylon. ‘

PERIES, 0.S.

The economics of disease control ih Heveé. R.R.I.C.

Bulletin (N.s.). 1 (2) 1966 : 27-33. [/ InQ. J1. Rubb.

Res. Inst. Ceylon. 42 (3/4) 1966/

A description of the fungus diseases Oidium (0. heveae),

Phytophthora (P. meadii), and Gloeosporium (Glomerella
cingulata) leaf diseases; bark rot (Phytophthora sp.) and

white root disease (Fomes Spp.).
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PERIES, 0.S.

Epidemiology of Oidium. Q. J1. Rubbe Res. Inst, Ceylon.
38 (3/4) 1962 : 83, |

A note cn the epidemiology of Oidium leaf disease of Hevea.
PERIES, 0.S.

The etiology of "bark cracking" disease of Hevea

"brasiliensis.  Plant Disease Reporter (UsA). 61 (11) 1977 :

H46-M8, figs., table, 4 refs.

Bark cracking, accompanied by the exudation of latex in
rubber trees was first recorded in 1930. The disease retards
the growth of immature trees and delays their coming into -
production by 12-18 months. Experiments from Sri Lanka
confirm that the disease is caused by a graft~transmissible v
agents Available 1nformat10n indicates that a vector does not
play a part in the transmission of the disease. Eradication
of the disease appears to be feasible by ensuring that budwood
for grafting is never taken from areas that have a hlstory of
bark cracking. (Author's summary).

ERIES’ O_IS.

Factors affecting infection of Hevea bark by Phytophthora
species with special reference to disease control. In:
Proceedings of the Intérnational Rubber Conference, Kuala
Lumpur, 20-25 October 1975. Kuala Lumpur, Rubber Research
Institute of Malaya, 1976. Vol. &, pp. 199-212, 3 photos.,
3 graphs, 2 tables, 18 refs.

A detailed study was made of the infection of Hevea bark
by MO@thora species, with special reference to the
environment, in order to provide data for the most economic
control of the disease., Criticel studies were also made on

the use of fungicides for the prevention and control of the
disease. (Author's summary).
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355, PERIES, 0.S.

356.

Bs

7.

" Incidence and control of berk rot in Hevea

brasiliensis. Planter (Malajsla) 51 (596\ 197a : 491-498,
pbotos., tables, 1l rcfs.

Bark rot, Black Tread or Stripe Canker is an endemic bark
disecase of the rubber tree in Sri Lanka. Studies showed
that a spore suspension containing 10 zoospores per ml.
equivalent to 1 zoospore per drop, can cause infection of
injured bark. Tapping of wet trees is therefore dissuaded
when the inoculum is present, i.e. during the occurrence of
infected pods or leaves. The recommended curative treatment
of the disease consists of removing all infected bark. There
is no necesgsity to chisel out discoloured wood as the
studies also have shown that the fungus does not penetrate
deeply into the wood, (Abstract on Tropical Agriculture.

2 (8) 1976 : 09890).

PEms, OQSo .

Methods for the biological control of white root disease

(Fomes lignosus) of Hevea. Proc. Ceylon Ass. Advmt. Sci.

29 (1) 1973 : e8.

An abstract.

PERIES, 0.3.

The nomenclaturg of the Phytpphthora spp. causing bark,

leaf, pod and twig diseases of the rubber tree in Ceylon.

Qe J1. Rgbb. Res, Ipst, Ceylon. 42 (L/Z) 1966 : 1-8, 5 photos.,
5 tebles, 21 refs.

Four diseases of the Hevea rubber tree : abnormal leaf fall,
bark rot, die-back of green twigs and pod rot, are caused by
one or more species of Phytophthora. There has been a great
deal of controversy regarding the species of this fungus
affecting Hevea in this country. The purpose of this paper
is to present a review of the relevant literature on the .
nomenclature of the Phytophthoras affecting tropical crops, to
summarize the studies carried out on the different forms of the

fungus isolated from Hevea in Jeylan, and to give a full
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description of the most common form of it found in this
country. The author is of the opinion that the corrsct
name for the causal fungus of the four diseases mentioned
above is P. meadii.

PERIES, 0.S.

Oidium‘heveae Steinm. In: Diseases, Pests and Wee&s

in Tropical Crops, edited by Jﬁrgen Kranz and others.
Berlin, Ver;ag, Paul Parey; 1977, pp. 220-222, 2 illus.,
4 refs. |
Brief description on Geographical distribution, host plants,

symptoms, morphology, physiological specialization,
epidemiology and control.

PERIES, O.S.

The perennations of Oidium heveae the causal agent of 0idium

leaf disease of rubber, Proc, Ceylon Ass. Advmt. Sei.

20 (1) 1973 : 65-66.

An abstract.

PERIES, 0.S.

Phytophthora spp. on Hevea brasilliensis. In: Diseases,

Pests and Weeds in Troplca] Crops, edlted by Jurgun Kranz and
others. Berlin, Verlag, Paul Parey, 1977, pp, 86-89, 3 illus.,
3 refs,

A brief description on geographical distribution, host plants,

symptoms, morphology," phy31ologlcal spe01a1izat10n, epidomology
and control.
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PERIES, 0.S.
Present status and methods of control of leaf and panel
diseases of Hevea in South East Asian and African countries.

Qe J1. Rubb. Res. Inst. Ceylon. 42 (3/4) 1966 : 3547,

9 refs.

This paper presents a summary of proceedings of & liaison
meeting sponsored by the International Rubber Research and
Development Board, held in Colombo on 25th November 1965,
pertaining to the discussions on leaf and panel diseases.,
The diseases discussed in this summary are: 0idium leaf
disease, Phytophthora, leaf disease Glomerella cingulata,
Helminthosporium leaf disease, Dothidella leaf disease,

Phytophthora bark disease, moldy rot Cerotocystis fimbriata
and pink dlsease Cortlclum salmonlcolor.

PERIES, 0.S.

Recent developments in the control of the diseases of the

Hevea rubber tree. Q. J1. Rubb. Res. Inst. Ceylon. 41 (1/2)
1965 : 33-43, 5 tables, 13 refs.

This paper discusses the control of 0idium and Phytophthora
leaf diseases, Bark Rot and White Root disease. Recent
studies on the biology of Oidium heveae have shown that this
fungus thrives under conditions of comparatively low
temperatures and high humidities. Intense sunlight and free
water on the leaf surface are injurious to the fungus.
Therefore, control measures are most likely to be necessary
during periods of dull weather with little rain, especially when
there is excess dew in the night and early mornings. Clone
PB 86 has been found to be relatively resistant to Oidium leaf
disease and a restricted dusting programme has been recommended
for this clone. Experimental evidence has shown that there
is a direct correlation between pod-set and Phytophbthora leaf
fall, the pods being infected first and providing the spores
for leaf infection. It is now considered that the general
control of secondary leaf on all estates is not warranted. A
method of forecasting Phytophthora leaf diseasec epidemics has
been proposed here, together with a scheme of dusting small
acreage which become affected by the disease every year. Field
experiments have shown that Fylomac (90) is the most effective
fungicide for Bark Rot control of PB 86, whereas a number of
fungicides, including phenolics like Brunollnum plantarium and
Izal, can control this disease on the less susceptible Clones
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like Glen 1, RRIC 45 and 52, TJir 1 and Wagga 6276.
It is suggested that the planters carry out field trials
on small acreages with the appropriate materials on the

respective clones, until further experiments now being .

carried out by the R.R.I.C. on this subject are concluded.

PERIES, 0.S.

Review of the Plant Pathology Department [fh.R.I.C. for

1961 7. - Rubb. Res. Inst. Ceylon. Ann, Rev. 1961 (1962),

PPe 56-63 .

Incidence of Qidium leaf disease was mild in most districts,
the weather conditions during the refoliation period being not

conducive to the development of the fungus. The comparative

_ effectiveness of spraying and of dusting for the control of

the disease was investigated in 5 field experiments covering
an area of 118 acres and confirmed the previous year's
findings that, provided adequate coverage of the foliage is
obtained, better control is obtained by spraying than by

 dusting. Incorporations of certain chemicals in the

wettable sulphur preparations, used as sprays for 0idium

‘control, caused a fairly high incidence of flower drop but it

is doubtful whether this method of indirect control of
Phytophthora by reducing fruit set would be either practical,

or economic on a commercial scale, The incidence of

Phytophthora leaf fall was relatively low during the early

part of the South West monsoon,season but showed a marked
increase during the abnormally wet months of August and

September. The most effective method of control would éppear

to be by spraying rather than by dusting end a water
suspension of copper oxychloride to which is added a new low
volume formulation has given the best results in our field
experiments. Black Stripe disease caused by Phyto hthora
palmivora was not much in evidence until the later ‘stages of
the monsoon when a heavy incidence was reported from some
districts. The incidence of Glsosporium leaf disease has not
been serious during the first half of the year although some
damage to young shoots and leaves was recorded in a number of
young replanted areas. No serious cases of Pink disease were
reported to the Institute during the period under review.

The incidence of White Root disease in young replanted areas
remained within normal limits. A gquestionnaire on the effect
of Tillex treatment, returned by 84 estates revealed the high
effectiveness of Tillex in the control of White Root disease,
early treatment with the chemical resulting in 75 to 80 per
cent of cures. '
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%64. PERIES, 0.S.

Review of the Plant Pathology Department, [fi.R.I.C. for

1962 f.  Rubb. Res, Inst. Ceylon. Ann, Rev. 1962 (1963),

PPC 57"700

The -incidence of 0idium leaf disease was light in all

.rubber districts. Heavy leaf fall was, however, experienced

in late wintering areas. The foliage of most clones in

1962 was about the best seen for many years. The results of
two field experiments confirmed that spraying with sulphur-
based fungicides can be as effective as sulphur dusting
against 0idium infection. The incidence of secondary leaf-fall
caused by Phytophthora palmivora and Black Stripe (Bark Rot),
caused by the same fungus was very light during the year under
review, Field experlments, dealing with the control of
Phytophthora Leaf-Fall was carried out by the Agricultural
Engineering on the physical and biolOglcal efficiency of the
spraying and dusting methods adopted in this country. A

‘separate report has been submitted by him on this findings.

A preliminary selection of seven fungicides suitable for the
control of Bark Rot has been made, based on the results of
detailed laboratory and small-scale field experiments. The
further testing of the selected fungicides under field
conditions was carried out in the latter half of 1962. The
application of a selected flungicide for the control of Bark
Rot has shown that the treatment at the time of latex
collection is dignificantly better than the treatment before
the commencement of tapping. An assessment of the incidence
of Gloeosporium and the economic importance of Gloeosporium
leaf disease in Ceylon has been made, The results of a number
of field experiments on the control of Fomes lignosus have
indicated that the use of organo-mercuric compounds for the
control of White Root disease in Ceylon under field conditions
may not be justified and the position will have to be reviewed
in the light of results obtained from further experiments
oarried out by the Fathology Department. Three long-term
‘experiments have been initiated at Dartonfield to compare the
effectiveness of the different methods of identifying and
treating Fomes infected plants. A simple method of
inoculeting Hevea roots with the fungus Fomes lignosus was
perfected during the year. The Agricultural Engineer in his
report has provisionally drawn our attention to the serious
doubts he has on the biological efficiency of the intensified
use of copper fungicides in Ceylon flor the control of -
Phytophthore Leaf-Fall. His report on the ineffectiveness of
the dusting and spraying machines to deposit the copper
fungicides efficiently on the leaves and on the better
'fainfastness' qualities of selected copper sprays compered
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with colloidal dusts is based on factual date obtained in
the field and laborsatory.: . The findings of the

‘Agriculturel Engineer indicate that the economic importance

attributed to Phytophthora Leaf-Fall is not justified and
that a considerable saving can be effected by less intensive
dusting and spraying in the future. Laboratory work under
the guidance of the Plant Pathologist has been concentrated
on the biological studies and the host-parasite relationships
of the two leaf disease fungi, Oidium and Phytophthora with
special emphasis on the methods of perennation of these fungi.
Studies on the methods by whioh Phytophthora tides over
periods unsuitable for its growth, on bark, pods, fallen twigs
and branches of Hevea have given results, which could lead to
a more economic use of fungicides in the future. Recent
studies have indicated that mummified pods act as & source of
primary inoculum of the fungus for the new season.

PERIES, 0.S.

Review of the Flant Pathology Department, éfh.R.I.c, for

1963 /. Rubb, Res. Inst. Ceylon. Ann. Rev. 1963 (1964),

Ppe. 48-69,

The Head of the Division was appointed to co-ordinate
research work carried on leaf and bark diseases in Hevea
rutber between member countries of the International Rubber
Research and Development Board in the United Kingdom. The
Advisory Services of this Division have considerably
increased in connection with the methods of disease control
on estates. A number of field experiments heve been
initiated by the Division on commercial estates, which require
the personal supervision ofthe Head of the Division and his
technical staff. A total of 788 estate visits have been made
during the year under review, The wintering season in 1963
was abnormally long and certain clones defoliated up to the
first week in May. The late wintering clones suffered heavy
attecks of Qidium, causing considerable leaf-fall. The
foliage in general was not up to the standards of luxuriance
observed in 1962. Prolonged rainfall causing wetness on
leaves for a long period (2-5 days) militates against the
rapid spread of the Oidium fungus. The incidence of
Phvtophthora leaf disease was comparatively mild in spite of
the heavy rainfall recorded in 1963. Six Phytophthora-control
field experiments were carried out during the year; five of
these for comparing dusting and spraying methods and one for
demonstrating relationship between pod~set and the incidence
of Phytophthora leaf disease. In general, the incidence of
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the disease was too mild for results of any practical value.
Studies on the biology of Phytophthora spp. have been
completed and papers on sexuality and perennation of the
Tungus have been prepared for publication, The time taken
by the parasite to infect pods, petioles and leaf blades has
been clearly established. It has been found that the
petiole of the leaf is much more susceptible to Phytophthora

‘infection then the lamina; 4in fact, it is very rarely that

the lamina is infected under field conditions in Ceylon.

The time taken for lesion production on petioles of rubber
leaves at various temperatures is summerized in Table I of
the Divisicnal Review. It has been established quite
@efinitely that the Phytophthora spp. grow and sporulate

best on pods and that the major part of the inoculum of this
fungus for leaf~-fall epidemics is produced on these fruit
bodiess The Phytophthora fungus can penetrade the pod and
produce a lesion within 2 hours of inoculation and incubaetion
under optimum conditions, The incidence of Bark Rot was low
for a major part of the year, but severe infection was
recorded on certein estates in the last three months of the
year. Field experiments have shown that the routine
application of fungicides is best done after tapping, A
considerable amount of work has been done on the biology of
spore germination in Gloeosporium alborubrum. The fungus is
now of economic importance in this country as indicated by
our experience of the incidence of this disease in 1963,
Preliminary studies on the susceptibility of different clones
to Gloeosporium leaf disease have been completed. Studies on
the mode of penetration of Fomes lignosus into Hevea roots
indicate that the fungus can enter more readily through surface
injuries than by the penetration of the undamaged surface.

It was found that sulphur or copper sulphete added to the soil
increased the acidity and caused a fundamental alteration in
the composition of the microflora of the soil. These studies
could lead to a method of biological control of White Root
disease. The incidence of "Physiological Yellows" was very
high in May/June and again in October-November 1965. This
phenomerion could have been caused by abnormal and protracted
wet-weather conditions. Excessive shady conditions during
this year contributed to an abnormal leaf-fall, which was not
associated with a pathogen.

PERIES, 0.S.
Review of the Plant Pathology Divisionm, ZfR.R.I.C. for

1964 /. Rubb. Res. Inst. Ceylon. Amn. Rev., 1964 (1965)

Pp- 4’8"74-
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Dr. 0.S. Peries continued his duties as co-ordinator of
research work carried out on leaf and bark diseases at all
the Rubber Resezreh Institutes affiliated to the
International Rubber Research and Development Board. The
wintering commenced early this year and wes even in most
districts, and together with the hot sunny weatherprevented
the development of Oidium heweae. The refoliation withGut
a high incidence of Qidium presented a luxuriant foliage
canopy in all the rubber-growing districts. No significant
results were obtained from six field experiments carried
out on Oidium control during the susceptible period in 1964
due to the low incidence of the disease in all experimental
areas. The incidence of Phytophthora leaf disease was
" comparatively heavy in 1964 following the mild attack of
0idium, which favoured a heavy pod-set. The favourable
weather in July for the propagation of the fungus
(Phxjophthora) was ‘a contributory cause to the spread of the
disease. Pot experiments for the assessment of the value
of copper sulphate and sulphur for the biological control of
Fomes have been concluded. The results indicated that there
wes a possibility for the biological control of Fomes in
newly replanted areas with the use of small quantities of
sulphur in each planting hole. Field experiments on Fomes
for detection of the root disease were carried outs The
results have indicated that the disease is best identified
by leaf symptoms. The incidence of Bark Rot was above '
average during 1964. A field trial for the selection of the
best fungicide showed that Fylomac '90' was significantly
better than all other fungicide on test, at the correct
concentration for the required toxicity on the causative
fungus for effective control. Studies on the biology of the
diseases of rubber of economic importance in Ceylon were
continued. The effect of sunlight and ultra-violet light on
the germination of spores indicated that both treatments were
injurious to the conidia. A short period &f less than an
hour of exposure to sunlight or ultra-violet light was
suf'ficient to kill the conidia.. Dectached spores (conidia)
succumbed more quickly than spores attached to the mycelium
“on leaves; the latter were killed after 3 to 4 hours of
exposure to sunlight. It has been found that more than one
species of Phytophthora are pathogenic to Hevea rubber. Some
of these can be considered as physiologic races of
Phytophthora meadii. Further studies on this subject are being
carried out with the help of the Commonwealth Mycological
Institute, England, Studies on the perennation of
Phytophthora palmivore have shown that the fungus can survive
for approximately six weeks on detached dry twigs stored in
the laboratory and for about 3 weeks on infected twigs in the
field. The minimum time taken for the appearance of
Phytophthora lesions after artificial inoculation with a




zo0spore suspension on leaf petioles in 28 hours; the
pods are, however, infected with a single inoculation..
It has been established that infected pods provide the
inoculum for peticle infection entirely by wet splash
dispersel; wind dispersal plays a very minor role. A
tentative method of forecasting severe leaf fall has been
worked out, whioh generally occurs following certain weather
conditions, with regard to temperature, relative humidity,
rainfall, and sunshine prevailing for four consecutive days
in the presence of infected pods. Such periods are most .
likely to ocour during the mid-monssoon months of June and
July in rubber-growing districts of Ceylon. The results
are obtained when control measures are adopted as soon as
possible after the observation of such a& period. The
studies on the biology of spore. germination of Gloeos;orium
alborubrum have been concluded. The concentration o
spores in the suspension used for germination studies has an
overall effect on spore germination. Germination takes
place most rapidly at optimum temperature; both lower and
higher temperatures having a retarding effect. Germination
takes place below a relative humidity of 85 per cent. A
field survey of clomal susceptibility of Gloeosporium
indicates that clones PB 86 and IRCI 7 are highly susceptible.
Clones BRIC 7, 52 and RRIM 513 are of average susceptibility
while clones RRIC 45, Wagga 6278, Mil %/2, PR 107, RRIC 605
are below average susceptibility. One -locally prepared
fungicide was tested by the Institute as a control for Bark
Rot. It was found to be non-toxic at 100 per cent strength.
New fungicides should not be used on a commercial scale unless
they have been tested by the Institute. A nominal charge of
Rs. 300/= is made for testing new fungicides by this
Institute. Detailed studies were carried out on the use of
organo-mercurial fungicides on rubber. plants. It was found
that mercury is very rapidly absorbed and readily
translocated from mature to immature leaves of Hevea. A
spray containing 0.0l per cent Hg W/V will be the he threshold
phytotoxic limit to young Hevea leaves., Basic investigations
on the quantitative evaluation of soil micro-organisms in
rubber-growing soils were continued. Soil moisture apparently
plays an important role in determining the type and
distribution of soil fungi at any particular time. A4 total
of 135 species of flungi representing 102 genera has so far
been isolated from the soils and rhizospheres. This work will
be continued to cover a full cycle of seasonal variations.
The fungi in the rhizosphere will be of particular value in
studies on the control of Fomes with the use of sulphur and
copper sulphate as soil applications.
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367. PERIES, 0.S.
Review of the Plant Pathology Division, [ R.R.I.C. for
1985 7. Rubb Res. Inst. Cejlon. Ann, Rev., 1965 (1966),
pr. 44-68.

Thirty one diseases specimens sent to the Institute in
connection with advisory work were identified by this
Division. Dr. 0.S. Peries continued his duties as co-
ordinator of the International Rubber Research and
Development Board on research on leaf and bark diseases,

-The highlight of this work as the successful liaison
meetings held in Colombo on the "Diseases of Hevea" in
November 1965. Studies on the nutrition of Phytophthora
neadii and P, palmivoras were continued. The work on the
rate of growth on various sugars have been completed, and
the studies on nitrogen and vitamin requirements are now in
progress.,  Studies on physiologic specialization of
P, meadii are also in progress, and the preliminary
indications are that there are_at least five physiologic
races of this fungus on Hevea in Ceylon. Wintering was
very uneven during the Oidium leaf disease season with the
result that during March and &4pril, heavy 0idium control,

4 experiments gave no significant results while the results
in respect of the other 3 experiments were significant at
the 5 per cent level. 1In the absence of Peries Periods the
incidence of Phytophthora leaf disease in 1965 was
négligible, There was QOnflrmatory evidence once again
that it is the rubber pod which provides the inoculum for
the lecaf-fall phase of this disease. The absence of

Peries Periods also resulted in none of the field
experiments on Phytophthora leaf disease control reaching
the level of statistical significance. The incidence of
Gloeosporium leaf discasc was also comparatively low in 1965.
Obscrvations were continued throughout the Year on clonal
susceptibility to Gloeosporium, distribution of the disease
in various districts, virulence of the pathogen during
different periods of the year and the relationship between
foliar flush and incidence of the disease., Bark Rot was
generally low during the year, except inisolated cases where
the dissase had got our of hand, because of failure to
eradicate it in its early stages. If the disease is
detected in its early stages, and remedial action is taken
immediately, there is evidence now, that this disease can
be kept undér control even in bad years. An important
precautionary measure which should be taken to ensure that
the incidence of this disease is kept low is to avoid at

all times the tapping of wet trees. The moisture, the
nitrogen, thephenol and the amino contents of the bark of
seven clones were carefully determined and compared to
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ascertain whether there is correlation between any of

these factors and the susceptibility of those clones to

Bark Rot. The histological characieristics of the bark of
these clones were alsc examined and compared with one another
Tor the same reason. Two new fungicides were tested in the
leboratory for bark disease control, one of them a mercury
based paint, showed promise as a water-proof panel dressing.
Pure culture experiments with Fomes lignosus, to assess the
role of- the bark in the infection of dead wood by the fungus,
were initiated. Studies on the distribution of soil fungi
under Hevea in various conditions are being continued.
Culture of selected Rhizobia spp. for the inoculation of
Pueraria seeds have been maintained in the division and
issued free to estates on request. Three new spraying
machines were tested and helpful suggestims for the
improvementa of the machines were made to the firms supplying
them, TField experiments have helped to confirm the

. earlier belief that a certain degree of biological control

568,

of Fomes could be achieved by introducing small quantities
of sulphur (about 1/4 1b.) to the planting hole. Care must,
however, be taken to ensure that no more than 4 ozs. of
sulphur is used per planting hole. A high dosage of
sulphur can be toxiec to rubber roots. Laboratory studies on
the biology of spore germination and host parasite
relationships of Gloeosporium, Oidium and Phytophthora as
well as studies on the epidemiology of these diseases have
been continued. The bark cracking phenomenon in young trees
of certain clones as studied by the Head of the Plant
Pathology Division indicated a virus as the causal agent.
Further confirmatory evidence is being sought with the aid
of electron microscopic studies.

PERIES, 0.S.

Review of the Plant Pathology Department, / R.R.I.C. for

1966 /. Q. J1. Rubb. Res. Inst. Ceylon, 43 (3/4) 1967 : 89,

The incidence of Qidium leaf disease was the lowest on
record for a number of years. Some Oidium spores became
availeble in April which enabled further studies on -
germination, It was observed that direct sunlight and
ultra-violet light are not quite as lethal to the conidia
of 0idium heveae as to the zoospores of Phytophthora meadii.
Studies on the growth of Phytophthora on media of known
composition were continued with the assessment of the
requirements of this fungus for nitrogen and vitamins. It
has been found that Vitamin B, is essential for Phytophthora
meadii, to grow profusely on ~ basic synthetic media.
Studies on physiologic specialization of this fungus, have
shown that there are at least 5 races of this fungus in
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Ceylon. In investigations on the epidemiology of
Phytophthora leaf disease, critical studies have shown
that pods become infected readily in the presence of little
inoculum and that leaves are generally infected by the

dinnoculum splashed from infected sporulating pods. It was

also found that the sporangia can be produced on pods for
periods of up to 14 days from first sporulation. The
effect of temperature and relative humidity on the
sporulation of Gloeosporium alborubrum on immature rubber
leaves were studied to establish the correlation between
weather and the incidence and spread of this disease,
Gloeosporium alborubrun was found to sporulate most

" profusely at high humidity and relatively low temperat ures.

569,

Laboratory studies on clonal susceptibllity to Gloeosgorium
leaf disease have confirmed that PB 86 is the most
susceptible while RRIC 45, 52 and 86, as well as GL 1,

'Nil 3/2 end Wagga 6278 are the most tolerant to Gloeosgorium

leaf disease. Two new fungicide: 'Cerano N' and 'Pantox
were tested for their efficiency as panel fungicides, The
former was found to be toxic to P, meadii as well as the
bark of the rubber tree while the latter proved to be
non-toxic to P. meadii. Histological studies of Bark Rot~-
infected tissue revealed that fungal hyphae are almost
exclusively intracellular and could readily pass through cell
walls. Pot experiments have confirmed that sulphur is
effective in suppressing the incidence of Fomes when
introduced to the soil, It appears that the mode of action
of sulphur in the soil is that it suppresses the growth of
all fungi other than Trichoderma viride and this fungus

on the distribution of fungi im rubber-growing soils were
continued and the fungi associated with healthy and Fomes-
infected rubber roots are being studied.

PERIES, 0.S.

Review of the Plant Pathology Department, [fh.R.I.C. For

1971 /. Rubb. Res. Inst. Ceylon. Ann. Rev., 1971 (1972),
pp. 51-61. | |

The incidence of Qidium leaf disease was very heavy during
the refoliating season, but those of Phytophthora and Gloe-
osporium leaf diseases were negligible during the S.W.
monsoon season. The results of field experiments on Fomes
control have shown that the use of small quantities of
sulphur in the planting holes, is not likely to have any
retarding effect cn growth of young trees. The indications\
are that the timber from the old stand can be kept back in
replanted areas, where the incidence of Fomes in the old
stand was low, as long as certain precautions are teken.
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Two more ef‘fective species of bacteria were isolated
from cup coagula for the coegulation of latex.
Bacterial cultures, dried over silica gel and stored in
polythene vials for varying periods of time, have been

found to be effective for latex cosgulation.

PERIES, 0.8.
Review of the Plant Pathology Department, / R.R.I.C. for

1972 7, Rubb, Res. Inst. Ceylon. Ann. Rev., 1972 (1973)
Ppe 54-66.

Studies on the production of Phytoalexins (plant
antibodies) were continued whenever rubber pods were
availables It is known that phytoalexins are produced
as a result of the interaction of the host and the

parasite, There appears to be a correlation between the

amount of phytoalexin produced and the resistence of the
host to the pethogen concerned. Intensive studies are
being carried out on the bioclogical control of White Root
disease, including investigations on the action of sulphur,
the rate of decay of rubber wood, selection of fungli causing
rapid wood decay and testing their ability to act as
antagonists to the pathogen. A survey of the soil fungi
present in the different rubber growing soils of Sri Lanka
has also been completed, to assist in the studies on the

biological control of White Root disease.

371.

PERIES, 0.S.

Review of the Plant Pathology Department, / R.R.I.S.L.

for 1973 7.  Rubb. Res. Inst. Sri Lanks. Ann, Rev., 1973
(1974), pp. 16-24.

A new method of testing clones, at an early age, f'or
resistance to Bark Rot has been developed. A number of
clones have been screened. It has been found that clone
RRIC 52 and clones bred from it-show a certain degree of
resistance to Bark Rot, whereas clcne RRIC 45 appears to be
susceptible to this disease, under the conditions of this
test, Preliminary studies on wound healing following Bark
Rot, have shown that the method of treatment advocated by
the irregular and uneven when the lesions are left untreated.
Considerable progress was made in the studies on the survival
of Fomes lignosus in the soil and the effect of sulphur on

- Fomes control. Studies are now being conducted to assess the
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the lowest dosage of sulphur required to control Fomes.

The soil fungi present in the various rubber growing

s0ils of Sri Lanka have been isolated, and many of these
fungi have been identified by the Commonwealth Mycological
Institute, UK. It has been found that certein fungi,
neturally present in the soil, causes more rapid decay of
rubber .wood than others. We are now trying to find out
whether it is pdssible to encourage the growth of the rapid
decay causing fungi under field conditions. Three types
of fungi have been isolated from decaying rubber wood.
Fomes grows over the first type, the second type stops the
growth of Fomes and the third type not only stops the
growth of the pathogen, but grows over it, producing thick
hyphae. It is now necessary to find out whether the fungi
antagonistic to Fomes can be encouraged to grow on rubber
stumps and other wood, thereby preventing Fomes from
colonising them. ' ) B

372, PERIES, 0.S.

Review of the Plant Pathology Department, [/ R.R.I.S.L.

for 1974 7. Rubb. Res. Inst. Sri Lenka. Ann. Rev., 1974
(1975), ppe 61-65.

Observations made during the year showed that the incidence
of leaf diseases of Hevea had been mild, Laboratory and
field experiments carried out in the control of different root
diseases have given promising results and these methods are
being further investigated. Detailed investigations on
Black Root disease of rubber caused by Xylaria spp., t0
determine the symptomatology, mature of spread of the fungus
and its control, have been undertzken on several outside

ectotes. .SCreepihg clones to test for resic tance against
Qidium spp., Gloeosporium Sppe, and Fhytophthore Sppe, and
also to determine the basis of inheritance of disease

resistance characters are being carried out.

373. PERIES, 0.S.

Review of the Plant Patholegy Department, ZTR.R.I.S.L. for

1975 7.  Rubb, Res. Inst. Sri Lanka. Ann. Rev., 1975

(1976), pp. 49-56.
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The incidence of 0idium leaf disease was heavy during
the 1975 refoliation season; perhaps, the heaviest it
has been for several years. Generally, when wintering
occurs early, as it did in 1975, the weather conditions are
not conducive for heavy infection. However, during the

1975 refoliation season, the weather conditions were ideal

for the propagation of the fungus, with short evening showers

and high hunidities maintained through out the night. This
resulted in there being at least two defoliations, due to
Oidium infection, in most areas and sparse canopies over all.
The poor pod set eonsequent to Oidium infection of flowers
helped’ to reduce Phytophthora leaf=fall and Black Stripe.
The incidence of sloeosporium leaf disease was negligible
during the South West Monsoon season. There appears to be

& general increase in the incidence of Fomes in replanted

areas. Therefore, greater emphasis should be laid on
clearing and estate sanitation prior to replanting, for the
eradication of this disease.

PERIES, 0.S. |
Review of the Plant Pathology Department, /[ R.R.I.S.L. for
1979.7. Rubb, Res. Inst, Sri Lanka. Ann. Rev., 1979
(1980), pp. 5476,
The incidence of leaf diseases was mild in 1979. White

- and Black Root disease are now the important diseases in the

wet and dry districts respectively, F, FX and IAN, foreign
clones were more resistant to 0idium leaf disease than local
ones, of which the RRIC 100 series clones, particularly
RRIC 103, were the best. Up to 25 per oent artificial
defoliation does not affect yields but over 50 per cent does.
The maximum amount of phenolic ecompounds were released 6 h
af'ter inoculation of pods with Phytophthor, zoospores. The
pathogenicity of Phytophthora isolates varies with both clone
and location, Panels tapped on the 4/1 and 4/2 systems are
more susceptible than those tepped on the d4/3, and those on
d/4 are not affected. Susceptibility to Bark Rot decreases
with age of trees. Germinating Gloeosporium spores produce

more appressoria on leaves of resistant clones than on

susceptible ones, which encourage mycelial growth. One
anti-fungal substance was isolated from PB 86 and RRIC 100
in chromatographic studies. The release and viability of
R, lignosus basidiospores are correlated with high humidity.
Detached sporocarps stop release of spores 96 h after
storage at all humidities. The size of the foodbase is



376.

377.

- 175 -

important in the initiation and spread of White Root
disease. Only a few plants were infected when even large
food beses were buried near plants; but even small pieces
of inoculum caused infection when placed in contact with
roots, Therefore, soil conditions and environment are
closely linked with the spread of the disease. Infected
naterisl remeins viable for more than 30 months in the soil.
Roots grow out of planting holes after about 6 months. Tap
roots grow deep; infection too spreads deep and has been
recorded at 186 cm depth. Infection of laterals was mostly
confined to the top 80 em of soil. The soil pH, lowered
by the addition of sulphur, remeins so for over 18 months.
Several fungi antagonistic to Rigidoporus have been
isolated. Mikenia cordata contains a compound which
inhibits Rigidoporus. The rate of decay of rubber stamps
is increased by trestment with 2, 4, 5-T Xylaria (Black Root)
infection can be controlled by the same methods of
treatment as White Root disease. ‘

FERIES, 0.S.

Rigidoporus lignosus (Klotzsch) Imazeki. In: Disease,

pests and weeds in tropical crops, edited by Jurgen Krenz and
others. Berlin, Verlag Paul Parey,‘1977, pp. 171-173,

2 plates, 4 refs.

PERIES, 0.S.

A study of the factors affecting spore germination in

Oidium hevese. Proc, Ceylon Ass. Advmt, Sci. 29 (1) 1973 :
6465,

An abstract.
PERIES, 0.S.

Studies on epidemiology of Phytophthora leaf disease in

Hevea brasiliensis in Ceylon., Journal of Rubber Research

Institute of Malaya. 21 (1) 1969 : 73-78, 1 table, 11 refs;

Reprinted in Q. J1. Rubb. Res. Inst. Ceylon. 46 (1/2) 197¢ :

1-6.
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The paper describes laboratory and field experiments

to study the mode of infection and spread of Phytophthora

leaf disease of the Heveg rubber tree. Data are provided

* on the rate of infection of the pods and leaf stalks at

378,

379.

different stages of growth and under various environmental
oonditions; also on the intensity of sporulation of the
causal fungus on various organs of the rubber tree. Green
pods were found to be most susceptible to infection;
sporulation was also most prolific on them. This accounts

for a close relationship beteeen pod set and Phytophthora

leaf fell, the pods being infection first and providing the
inoculum for leaf infection. . Experimental evidence shows
that Phytophthora leaf disease is spread almost exclusively
by rain splash, wind having very little effect. The
importance of suitable weather conditions for the propagation
and dissemination of the furgus is discussed. A method of
forecasting epidemics of the disease is also suggested.
(Author's summary).

PERIES, 0.8,
Studies on the liberation of spores of Oidium heseae, the
causal fungus of 0idium leef disease of rubber. Proc, Ceylon

Ass. Advmt, Sci., 29 (1) 1973 : &4.

An abstract.

PERIES, 0.S.

Studies on the relationship between weather and incidence

-of leaf discases pf Hevea. Planter (Malayﬁia). 99 (637)

1979 : 158-169, graph, photo., tables, 40 refs.,

The rubber tree (Hevea brasiliensis) is susceptible to 3
important leaf diseases in Sri Lanka. These are caused by
the fungi Colletotrichum gloeosporioides, Oidium hevege and
Phytophthora meadii. This study evaluates the importance
of the weather, as interaction between temperature, humidity
including rainfall, sunlight and air movement (i.e, wind),
in the developmant of these diseases. This knowledge can
help in forecasting the intensity of leaf diseaseincidence,
which again can assist in economising on control measures.
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PERIES, 0.S. and BROHIER, Yvette E.M.
" A virus as the causal agent of bark cracking in

Hevea brasiliensis. Nature (London) 205 (4971) Feb.

1065 : B24-625, photo., 5 refs; Reprinted in Q. J1. Rubb,

Res. Inst. Ceylon. 41 (3/4) 1965 : 102-103.

Bark cracking accompanied by the exudetion of latex in
young trees of certain clones of Hevea brasiliensis Mull.-Arg.
has been observed in the eastern rubber growing countries for
a number of years. This is a brief note on the aetiology
of the disease. The scrological examinations revealed that
this is caused by a virus infection and not by wind damage
Planters are advised not to use budwood from nurseries in
which bark cragking has been observed.

FERIES, 0.S. and DANTANARAYANA, D.X.
Compatibility and variation invPhgtophthora cultures

isolated from Hevea brasiliensis in Ceylon. Transactions of

the British Mycological Society (England). 48 (4) 1965 :
631-637, 3 tables, 16 refs. |

Phytophthora meadii, which is generally homotholic, hes
recently been re-established as & species and a common
vathogen of Hevea in Ceylon. Therefore, the sexual features
of the Phytophthora isolates studied in these laboratories
were re-examined. All were separable into two groups on the
basis of sexual compatibility, and all the cultures identified
as P. meadii fall into one of these groups. The isolates
in the two groups can also be separated on cultural
characters alone. P. meadii produces oospores in pure
culture after 25 = 8% weeks of incubation, and is
compatible only with the 'rubber' strains of D, pelmivora.

It is suggested that these factors be considered diagnostic
characters of this fungus. There was considerable variation
between the isolates in each group and some of them could not
be identified with reference to known species of Phytophthora.
(Authors' summary). B -
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PERIES, 0.S. and DANTANARAYANA, D.M.

The distributidn of different sexual compatibility

- types of Phytophthora species affecting Hevea in Ceylon.

Q. Jl. Rubb, Res. Inst. Ceylon. 42 (1/2) 1966 : 2933,

4 tables, 5 refs; Abstracted in Prog. Ceylon Ass. Advmt.
Sei.. 21 (1) 1965 : 25.

There are two sexual compatible types of Phytophthora
affecting Hevea rubber in Ceylon. In most cases only one
type of the fun fungus is present in any particular rubber
estate, but in certain cases both sexual compatibility types

- are found, and in one instance both types were isolated

383,

384,

from the same tree. The significance of these factors in
the possible variation of the fungus and the consequences
thereof on breeding Hevea clones resistant to infection by
this fungus are discussed.

PERTES, 0.S. and DANTANARAYANA, D.M.

Physiologic specialization of Phvtophthora meadii

affecting Hevea in Sri Lanka, Plant Disease Reporter (usa)

59 (3) 1975 : 252-254, photo., table, 8 refs.

The morphOIOglcal characters of Egytophthora meadii,
affecting Hevea rubber in Sri Lanka vary widely. Studies
on phy31ologlc speciallzatlon in this fungus revealed five
races in a total of 8 isolates tested. This is the first
record of race differentiation in a Phytophthora sp. isolated
from Hevea . The exLatence of - different races of the fungus
may oomplicate the breedlng of Hevea clones resiatant to
Ph uo _thora diseases.

PERTES, 0.5. and DAYARATNE, W.C.

' . _ i
Studies on copper fungicides. 1. Biological efficacy of

' copper spréy deposits cqntaining various 'stickers'. Q. Jl.

Rubb, Res. Inst. Ceylon. 42 (3/4) 1966 : 53-57, 6 plates,

3 fold. graphs, 1 table, 11 refs.
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In laboratory experiments to compare the fungicidal
efficacy of copper sulphate with that of 5 copper-based
fungicides incorporating q sticker or 0il to im.rove their
rain resistance, fresh young hevea leaves were sprayed different
concentrations of the fungicides and inoculated with -
Phytophthora meadii zoospores. With copper sulphate there was
e direct correlation between the amount of copper on the leaf
surface and the percentage germinatian of zoospores, the
lethal doge being approx. 1«35 Cu per sq. cm. of leaf
surface., With the other fungicides, however, fungicidal
efficacy was impaired by the additives.  Zoospore germination
was erratic and was observed in the presence of 7 Cu per sq.
om. of Perenox-sprayed leaves and 15 and 20 Cu on leaves
sprayed with Fycol and Lovo coper, respectively.
(Horticulsural Abstract. 38 (1) 1968 ; Abs. no. 2178).

PERIES, 0.S. and FERNANDO, T.M.

Studies on the biology of Phytophthora meadii.

Transactions of the British Mycological Society. 49, 1966 :

311-325; Reprinted in Q, J1, Rubb. Res. Inst. Ceylon.

49 (3/2) 1972 : 13~27, diagrms., tables, 37 refs.

The Cardinal temperatures for growth of P meadii McRae in
vitro were 5, 28-30 and 36°%. The fungus remained viable
for 96 hr at 36°, The optimum for the production of sporangia
was 28°, and zoospores were liberated readily between 20 and
28°, the maximum zoospore liberation being recorded at
temperatures about 2° below those at which the sporangia were
produced, Sporangia took longer to germinate and lost
viability as they aged, becoming completely non-viable after
16 days incubation at 28°.  Zoospores came to rest within
1 hr at 28°, but remained motile for 9 hr at 15 to 20°, Very
few sporangia formed germ-tubes directly, and ehlamydospores
were produced rarely by tais fungus; both occurred only
above 30°. Sporangia liberated zoospores only in the
presence of free water and lost viability rapidly on
exposure to lower humidity, being rendered completely
inactive after 4 hr at 75 per cent RH. -Zoospores germinated
poorly and produced little germ-tube growth on dry surfaces
even under highly humid conditions (approaching 100 per cent
RH). The optimum pH for growth and sporulaticn of the fungus
was 6. Exposure to direct sunlight and uv radiation for 5-20
min, completely inactivated both sporangia and zoospores.
Zoospores were produced only at low temperatures (  20°), and
all attempts to germinate them failed. The significance of
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the available data on the biology of the fungus in
formulating a scheme for forecasting PMo%thora leaf

 disease epidemics on Hevea is discussed. (Authors'
’ abstract).

- 386,
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PERIES, 0.S.; FERNANDO, T.M. and SAMARAWEERA, S.K.

Control of White Root disease (Fomes lignosus) of Héveg

bragiliensis. Q. J1l. Rubb. Res, Inst. Ceylon. 41 (‘5/4-)
1065 : 81-89, 4 tables, 19 refs.

The results of detailed experiments carried out during
196564 have proved conclusively that the eradication of the
good base is the essential step in root disease control
according to- the method originally suggested by Napper now
generally adopted by all rubber-growing countries in the
eastern hemisphere. 60«80 per cent of Fomes infected trees
can be saved merely by the removal of the food base alone,
early detection of the disease leading to better results.
Fungioides do not play a sigrificant role in this method of

- treatment, and need not be used.  Care in the process of

clearing the o0ld rubber stand prior to replanting is a useful
method of reducing the incidence of Fomes in replanted areas.
Special attention should be given to Fomes infected trees

in the old stand, and every effort must be made to eradicate
all sources of inoculum from such infected patches. (Authars'
summa.ry).

PERIES, 0.S.; FERNANDO, T.M. and SAMARAWEERA, S.K.

Field evaluations of methods for the control of White

Root disease (Fomes lignosus) of Hevea. Q. Jl. Rubb. Res.

Inst, Ceylon. 39 (1/2) 1965 : 9-15, 4 tables, 16 refs.

This paper describes experiments that were carried by the
R.R.I.C. during 1962 to review the control of White Root
disease of Hevea. The main purpose of these experiments was
to assess the necessity for fungicide to supplement root
surgery in the method recommended earlier for this treatment.
Available evidence suggests that there is little justification
for the use of Tillex for Whrte Root disease control and that
the removal of the food base is the essential part of the

. treatment of the infected trees.
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388. PERIES, 0.S. and IRUGALBANDARA, Z.E.
Histology of Hevea roots inf'ec‘"t'.ed by Fomes lignosus.

Annals of Applied Biology (England). 78 (1) 1975 : 1-7,
. 2 plates (9 photos.), 35 refes.

Inspection of naturally or artificially infected Hevea
roots showed that Fomes lignosus can penetrate undamaged
roots directly, but does s0 more readily through wounds
or patural openings like lenticels, or through bases of
latersl roots and bark scales. Therefore, Fomes-infected
trees should be identified by leaf symptoms rather than by
uncovering and inspecting roots, as this generally leads to
root injury, which facilitates fungal penetration. Initial
fungel entry into host tissue appears to be by mechanical
pressure alone, but deeper penetration is through the action
of extracellular enzyemes. The fungus remains intercellular
in the cortex but is intracellular in the woody tissue. Ray
cell walls are penetrated mechanically, but the xylen through
pits. The time taken for various stages of infection to
occur is assessed. The amount of demage done by the flungus
to roots and the blocking of xylen vessels by tyloses suggest
that yellowing, curling and buckling of leaves on infected
trees are drought symptoms and not a reaction to fungal
toxins. The host reacts to the invasion of the cortex by
forming a cork cambium and to the invasion of the woody
tissue byblocking individual cells when phenols and resins,
which could be important when breeding disease resistant
Hevea root stocks. (Authors' summary).

389. PERIES, 0.S.; LIYANAGE, A. de S. and DANTANARAYANA, D.M.

A comparative study of the nutrition of Phytophthora m_eadii

end P. palmivors. Jl. Rubb. Res, Inst. Sri lanka. 36, 1979 3

1-8, 3 tables, 23 refs.

The growth of Phytophthora meadii and P. palmivora was
compared in defined media with different carbon and organic-N
sources and vitamins., - P, meadii grew much better than
P. palmivora on meltose. Of the organic-N compounds tested
L-glycine, L(~-)histidine, L(+) isoleucine, L(-)phenylalanine
and peptone were better for P, meadii and alpha alanine for
P, palmivora. No significant growth differences were recorded
on any of the vitamins tested. These results are discussed in
relation to those of other workers. It is suggested that only
comparative studies with several isolates of each species are
likely to be of value to differentiate related Phytophthaa.
species. (Authors' summary).
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PERIES, 0.S.; LIYANAGE, A, de S. and LIYANAGE, N.I.S.

Fungi as_sociatéd with rubber growing soils in Sri

Lanka. J1. Rubb, Res. Inst. Sri Lanka. 56, 1979 :
9-20, 2 tables, 32 refs.; Abstracted in Proc, Sri Lanka

Ass. Advmt. Sci. 33 (1) 1977 : 1o.

The fungal content of the rubber growing soils of Sri
Lanke (RGS) was studied, by the dilution plate technique.
A terminal modification of this method, which can be used
to increase the range of fungi isolated, was developed
during these studies. 129 apparently different fungi were
isolated from the RGS. Many of these fungi are new records
for Sri Lanka. The isolation of a species of Phytophthora
in this study was unique in studies of this type. 3 species
of Basidiomycetes were also isolated; these.fungi too are
rarely isolated from soils by the dilution plate method.
It was found that, apart from the absense of Trishoderma and
the peucity of Aspergillus and Penigillium species in the
Malate soils, there was no marked fifference in the
distribution of fungi in the RGS, which is very similar to
that found elsewhere in the world. (Authors' summary).

PERTES, 0.S. and LIYANAGE, N.I.S.
Observations on the spore productipn release, biology
and colonization of Hevea by basidiospores of Rigidoporus

lignosus, the causal organism of White Root disease. Proc.

Sri Lanka Ass. Advmt. Sci. 34 (1) 1978 : 18.

An abstract.

PERIES, 0.S. and LIYANAGE, N.I.S.
The use of sulph_ur f’or ‘the control of White root disease

caused by Rigidoporus lignosus. In: International Rubber

Conference, Kottayam, 25-28 Nov. 1980. Abstracts of papers.

Kottayam, Rubber Research Inétitute of India, 1980. Seesion 4,

paper l.
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The Rubber Research Institute of Sri Lanka recommends

"the use of sulphur as a soil amendment for the control of
white root disease caused by Rigidoporus 1i5nosus. In the
present study, the basis of action of sulphur in controlling
white root disease was investigated. Amendment of soil

with sulphur resulted in decrease in pH to a depth of 40 om.
‘The tH at 15 and 30 om depth recorded the lowest value by
about 6 weeks after addition of sulphur. Trichoderma 8pp.
was the prominent fungus at the surface layers after ‘

. amendment with sulphur, while in deeper layers a shart

. increase in the number of colonies of Penicillium spp. was
observed. Under laboratory conditions isolates of
Penicillium and Trichoderma caused lysis of Rigidoporus hyphae.
The optimum pH for isolation of Rigidoporus lignosus was

found to be at 8. At pH 4, the colony was less than half and
at fH 3, the growth was signzficantly reduced. It is thus
concluded that amendment of soil with sulphur, by reducing the
soil pH controls: Rigidoporus spp. significantly., It was

also showed that the effective actim of sulphur would remain
for approximately a year. (Authors' summary).

393. PERIES, 0.S.; MENDIS, E.G.; FERNANDO, T.M.;
SAMARAWEERA, S.K. and DAYARATNE, W.C.

Fiel& experiments for the control of Qidium leaf disease of
Hevea. Q. J1l. Rubb, Res, Inst. Ceylon. 39 (3/4) 1963 :

75-80, & tables, 14 refs.

A series of experimen ts were started by the R.R.I.C. in
1963 for the purpose of reviewing this problem, establishing the
econonic value of Oidium control by dusting and by spraying.
The results obtained during the 1963 Oidium season are reported
in this paper. The only conclusive result of the first year
was the confirmation of former observations that sulphur
dusting was more effective and more econ0m10a1 than spraying.

394. PERIES, 0.S. 9_1_1_@ SAMARAWEERA, S.K.

PureAculture inoculation of Hevea roots with Fomes

Lignosus. Q. J1. Rubb, Res. Inst. Ceylon. 39 (1/2) 1963 :
16-17, 1 plate, 4 refs.
A highly successful method developed at the R.R.I.C. for

the inoculation of Hevea roots with Fomes lignosus, pure
cultures of this fungus is described in this paver. The method




described here has given almost 100 per cent success in

- inoculations carriéd out on roots of 10 Year old budded
Hevea trees which are pollarded every year to keep them

. at a reasonable height for investigations on leaf diseases.

395. PERIES, 0.S. and SATCHUTHANANTHAVALE, R.
' Incidence, symptoms and histology of bark cracking in

Hevea brasiliensis ﬁﬁll. - Arg. Trogical Agriculture
(Trinidad). 41 (4) 1964 : 265-276, 9 11lus., 16 refs.
Reprinted in Q. J1. Rubb, Res. Inst. Ceylon. 41 (3/4) 1965 :
90~101. |

Bark cracking accompanied by the exudation of latex in
certain Hevea clones has been recognized since 1930 as a
fairly common clondl characteristic which has been ’
attributed to wind damage. These studies have shown that
this disorder originates as an abnormal proliferation of the
Xylem and ray parenchyma cells, and that the bark cracks are
due to the resulting nodulation of the wood. A bacterium,
Bacterium subtilis, has been consistently isolated from the
ahnormal tissue, but inoculations with this organism have so
far failed to produce the typical symptoms of the disorder.
There is a close similarity between the anatomy of abnormal
tissue associated with the bark cracking symptom in Hevea
and that produced as a result of virus infectiom in other
woody plants. Studies are now in progress to establish the
cause of this disorder. (Authors' summary).

596. PERIES, 0.S.; SIVAPALAN, vin;aladgvi and DANTANARAYANA, D.N.
Methods used by the Rubber Rescarch Institute of Ceylon
for testing water-miscible fungicides for the control of Bark
rot of Hevea. 1. In vitro and phytotoxicity tests. Q. Jl.

Rubb. Res. Inst. Ceylon. 38 (3/4) 1962 : 57-61, 1 plate

(2 photos.), 1 table, 2 refs.

This tapping panel disease, caused by the fungus
Phytophthora palmivora (Butl.s, can be controlled by the
application of suitable water-miscible fungicide whioh is
usually followed by the protective coating of the tapping panel _
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with a water-repellent material. This paper describes
the methods which the Institute proposes to adopt for the

“poutine testing of fungicides for the protection of the

tapping panel. -

PERIES, 0.S. and SOLOMON, V.B.
The incidence, control and economic importance of QOidium

leaf disease on Ceylonvrubber, based on planters' assessments,

1963. Q. J1. Rubb. Res. Inst. Ceylon. 39 (3/4) 1963 : 65-72,
4 tables, 1 ref. ‘

This article summaerises the information cbtained from a
questiomaire which were sent to planters in 1963 to assess the
regional distributional and the clonal susceptibility of Hevea
to Oidium leaf disease and the efficacy and economics of the
control measures adopted against it in Ceylon. The following
conclusions arrived at are: 1. On the basis of the present
survey it appears that the incidence of 0idium is higher in the
Colombo, Kegalle, Kurunegala and Matale districts. 2. Clone
Tjir 1 appears to be more susceptibilityof Oidium than FB 86.

%, The wintering season was spread over a long period in 1963.
4. Approximately 40 per cent of the estates rest the areas in
tapping during the wintering period. 5. All estates, except in
the Ratnapura district, have expressed complete satisfaction in
sulphur dusting for Qidium control. 6. There appears to be a-
certain defect in one of the more popular machines used for
sulphur dusting. 7. A complete analysis of the estimated costs
of 0idium control in Ceylon has been given, and the economics of
control have been discussed. " o

PERIES, 0.S. and WIMALAJEEWA, D.L.S.

The control of Gloeosporium leéf disease of Hevea in Ceylon.

Tropical Agriculture,(Trinidad). 47 (3) 1970 : 221-228,
6 tables, 24 refs. |

The quentity of mercury retained by Hevea leaves on the
application of phenylmercuric acetate increases with the
concentration of thespray formulation used, but the relationship
may not be linear. The fungicide is phytotoxic at '
concentrations above 0.0l per cent Hg on Hevea, but can be
sprayed repeatedly, over long periods, at & concentration of
0.005 per cent Hg without damage to the plant. Mercury is
translocated in small quantities from sprayed to unsprayed
leaves of Hevea. Unsprayed leaves cannot be expected to be
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protected from Gloeosporium infection entirely by
translocated mercury after one or two applications of the
fungicides. Mercury accumulates in both. sprayed mature
and unsprayed mature leaves on regulatr application of the
fungicide, and the young leaves may be protected from
infection on repeated application to the mature leaves.
Mercury is rapidly absorbed by the rubber leaf, more than
4 ppm being retained in leaves washed soon after the
application of & solution of phenylmercuric acetate
containing 0.005 per cent Hg. The low incidence of
Gloeosporium on some one- to two-year old rubber trees is
not correlated with the natural mercury content of the
immature leaves of those trees.  (Authors' summary).

BATNAYAKE, C.M.B,

An assay of growth inhibitors in seed oil and normel and

- diseased (Brown Bast) bark of Hevea. Qs J1. Rubb. Res.

Ingt, Sri Lanke (Ceylon). 50 (1/2) 1975 : 1927, 7 graphs,

16 refs.

This paper clarifies whether the diseased condition is
associated with growth substances present in the tissues of
Hevea. These studies show that there is a significantly
higher content of growth inhibitors in diseased than in

~ healthy bark.

400.

RIGGENBAGH, A.

On the confrol of the White Root disease of the Para-rubber
tree, Hev& bra;,sili_.ensis Muell. Arg. PM opathologische
Zeitschrift. 49 (3) 1964 /1965 /; Reprinted in Q. Jl.

Rubb, Res. Inst. Ceylon. 40 (/4) 1964 : 35-55, 2 plates,

9 tables, 57 refs.

The paper presents a review of the methods used for the
control of the White Root disease of the Para rubber tree,
Hevea brasiliensis Muell. Arg. caused by the fungus Fomes
lignosus (Klotzsch) Bres. and an investigation into the
effectiveness of different inorganic, metallo-organic and

“organic fungicides for the control of :‘this disease in vitro

under laboratory conditions and in vivo in practical
application. 1. Copper sulphate, CuSO4, S 320, has, at
concentrations, no or only insignificant

" fungicidal effects on Fomes 11@ osus. 2. Organo-mercurial
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fyngicides, such as Ceresan, Phnogen, ‘Tillex and Verdasan
have the greatest fungicidal effects on Fomes lignosus.
These preperations are of practical value. 3. A survey
‘of the results of practical treatments - using organi=
mercurial fungicides - carried out in Ceylon in the years
1959 and 1960 on large estates reveals that it is possible
to save an average of 70 per cent and more of the Fomes.
infected rubber trees (of 3-6 years of age) provided that
the &ppropriate measures are teken in time. (Authors'®
summary) v

RIGGENBACH, A.

Recent prOgress in the control of the White Root disease of
ggxgg. Lg: | Proceedings of the Natural Rubber Research
Bpnference,vKuala Lumpur, 1960.: Kualas Lumpur (Malaysia),

ﬁubber Research Institute of Malaya, 1961, pp. 468-472, table,

5 refs.; Reprinted in g. J1. Rubb. Res. Inst. Ceylon. ':_51 (1)
1961 : 18-21. |

The method of control of the white root disease of the
rubber tree Hevea bresiliensis, Muell. Arg. caused by the
fungus Fomes lignosus (Kiot.) Heim, consisting of the surface
application to infected roots of a copper sulphate soclution
after scraping off the fungus mycelium, gave disappointing
results, Consequently laboratory tests and field experiments
with a wide range of fungicides were carried out at the Rubber
Research Institute of Ceylon (R.R.I.C.). As a result of these
experiments and of the successful use in commercial areas
replanted with rubber, Tillex, an organo-mercurial fungicide,
is now recommended by the R.R.1.C. instead of copper sulphate,
for the control of the Whlte Root dlsease of Hevea. (Author's

summary)

RICGENBACH, Alfred

Review of the Plant Pathology Department, / R.R.I.C. for

1960 /. Rubb. Res. Inst. Ceylon. Ann. Rev., 1960 (1961),

ppe 47-54.
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The incidence of 0Oidium heveae, Gloeosporium
alborubrum and Corticium salmonicolor was higher in 1960
than in the previous few years whilst that of Phytophthora
pelmivora was negligible. The increased incidence éf
0idium was due to the higher rainfall during the refoliation
period (14.4" in February at Dartonfield compared with 3.2"
- for February 1959) and the low incidence of Phytophthora was
due to the relatively dry conditions experienced in June and
to the intervening dry periods during the wet month of July.
Six field experiments to compare the effectiveness of dusting
and of spraying for 0idium control have shown that under
certain conditions better control is cbtained by spraying.
Addition-of certain chemicals to the wettable sulphur
preparation used in spraying experiments for Oidium oontrol
has resulted in appreciable flower drop. These experiments
- showed, however, that it is practically impossible to achieve
- a total destruction of flowers, and thus a complete
elimination of fruiting, as the flowering season is often
protracted and flowers produced late in the season was e
protected from the spray by the young developing foliage. It L
remains to be seen, therefore, whether this method of indirect .
control of Phytophthora diseases is a practical one. Reports
from commereial estates show that about 80 per cent of 2 to 4-
year-old budded plants showing early signs of infection by
- Pomes lignosus can be saved by treatment with Tillex, provided
the treatment is carried out at the first signs of infection.
The field experiments on the control of Phytophthora were in
1960 greatly handicapped by the relatively low incidence of
the disease. From the results obtained, however, it was
concluded that early dusting rounds made well in advance of the
actual outbresk of the leaf phase of the disease are a waste
of money as they can but have little effect in the absence ‘
of climatic factors (rainfall and temperature) favouring the
disease. It would seem that dusting at the first signs of ‘i
|
4
{

infection of the young fruit may be as effective as dusting

at the onset of the monsoonal rains. The experiments with

shorter intervals between dusting rounds and with different

quantities of copper dust failed to give conclusive results

because of the low incidence of Phytophthora. The most

promising results were obtained with fungicidal oil sprays, B

i.e. the application of a copper-based fungicide in an oil

carrier, 0il sprays stick better to the leaves and, as they 1

are not as easily washed off by rain as are dusts or water

sprays, adequate control may be obtained with considerably

fewer rounds, with greatly reduced incidence of copper f’
{

contamination of serap rubber. A disadvantage is that the
spray may not reach the full height of tall trees to ensure a
complete leaf coverage. = Routine applications of Antimucin 1 :
120, according to the Institute's recommendations, have given a
satisfactory measure of control of Bark Rot, and the effect of
polythene rainguards in keeping the tapping panel dry may be
expected to reduce the incidence of bark infection.




405.

404,

405,

- 189 -~

RUBBER RESEARCH INSTITUTE OF CEYLON. Advisory Circular
NO. 68. ‘ v

Minor pests of rubber plantations. Agalawatta, R.R.I.C.
1960, 7 p.

Minor pests are grouped into two: animel pests caused
by elephants, deer, pigs, cattle, monkeys, hares, porcupines,
handicoots, reats, squirrels, ba.ts, flying foxes, snails,
slugs, mites; and insect pests caused by termites, scale
insects, mealy bugs, cockchafers and borers. The
recommendations contained in this Circular have been selected
from various sources as control measures which practieal
experience shown to give the best results under average
conditions, They should be taken as & general guide only and
may be altered to suit particular conditions.

RUBBER RESEARCH INSTITUTE OF CEYLON. Advisory Circular
NOQ 700 ’

Oidium leaf disease. Agalawatta, R.R.I.C. 1962. 4 p.
Oidium leef disease caused by the fungus O0idium heveae

occurs in all the rubber growing districts of Ceylon, the
incidence increases with increasing ground elevation. TJjir 1

is one of the most susceptible of the clones planted in Ceylon, .

PB 86 and PR 107 are less susceptible, while ICB 870 is
usually tolerant to the disease. It has been found that
temperatures below average during the wintering season, and
high air humidity favour the spread of the fungus. . Sulphur
dusting is the most effective and economic method of this
disease. Information is presented in this Circular on the
rate of dusting, method of dusting. Experiments carried out
by the R.R.I.C. have shown that 0idium leaf disease can be
oontrolled effectively by spraylng with various wettable
sulphur preparations and that under certain conditions spraying
can give better control of the disease than dusting. This
Circular supercedes R. R I.C. Adv1so:y Circular No. 43.

RUBBER RESEARCH INSTITUTE OF CEYLQN. Advisory Circular
Noe 76.

Brown root disease., Agalawatta, R.R.I.C. 1967. 3 p.
A short description of brown root disease caused by the

fungus Fomes noxius, including symptoms and cultural control
measures.
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RUBBER RESEARCH INSTINTE OF CEYLON. Advisory Circular
No. 78. ‘ '

A note on boron toxicity in young replantings,
Agalawatta, R.R.I.C. 1967. 2 p.
See No. 320 |

RUBBER RESEARCH INSTITUTE OF SRI' IANKA Advisory Circular
No. 81.°

- South American Leaf Blight of rubber. Agalawatta, R.R.I.S.L.
1975, 4 p., 5 col. photos., map. | |

This leaflet help the planter to make familiar with the
appearance of this disease, caused by a fungus, Microcyo lﬁ

ulei. There are two stages to this disease and the form they
take is illustrated and described.

RUBBER RESEARCH INSTITUTE OF SRI LANKA Smallholdings
Advisory Leaflets No. 15,

White root'dlsea.se. Ratmalana, R.R.I.S.L. Advisory

Services Dept., 1976, 4 p.,'photo.

The purpose of this leaflet is to explain the smallholders
as simply as possible on the White Root disease caused by the
fungus Fomes lignosus; its nature of the fungus; wethod of
attack; symptoms; control measures; and after care.

RUBBER RESEARCH INSTITUTE OF SRI LANKA.  Smallholdings
Advisory Leaflets No. 186, _ ‘ ‘

Bark rot and canker. Ratmalana, R.R.I.S.L., 1976.
Advisory ServicesvDept., 5 pe, 3 photos.

The purpose of this leaflet is to explain the smallholders
as simply as possible the Bark Rot or Black Stripe disease

caused by Phytophthora, and describes its symptoms and control
measures. Uncontrolled Bark Rot will _1&t¢1‘ lead to Cmnker.
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410. RUBBER RESEARCH INSTITUTE OF SRI LANKA. Sméllholdings
Advisory Leaflets No. 17.

Sulphur dusting controls Qidium.  Agalawetta, R.R.I.S.L.
Adviébry Services Department, isf??_. 3 ‘p. (In ‘Sinhala and
English). -

The purpcse of this leaflet is to explain the smallholder
as simply as possible that sulphur dusting controls leaf

disease caused by the fungus Oidium, This leaflet describes
its symptoms and 1ts control.

411, RUBBER RESEARCH INSTITUTE OF SRI LANKA., Smallholdings
Adv1sory Folder, No. 7. '

Phytophthora leaf fall,-by'R.T. Wijewantha. Colombo,
R.R.I.C. Smallholdings Dept., 1960. 5 p., 1 illus.

The purp0se of this folder is to explaln the smallholder as
simply as possible the symptoms and the control measures of

the fungual leaf disease caused by the Phytophthora palmivora,
which of'ten occurs in the wake of the South West Monsoon.

412, SATCHUTHANANTHAVALE, V.

Black stripe or bark,rot of Hevecae Q. Jl._Rubb.'Res. Inst.

‘Ceylon. 48 (1/2) 1971 : 125135, 6 illus. (col. photos. ), 15 refs.

A review on the epidemiology and control of black stripe
caused by fungus Phytophthora palmivora. Avoiding the tapping
of wet trees, adopting proper cultural practices and the
judicious use of fungicides at the proper time will reduce the
incidence of Black stripe. Prevention is better than cure is
truly applicable to Bark rot. He stressed that the fungicide
application during wet weather should suffice, as inoculum for
infection of panels is present onlj during this period.

413, SATCHUTHANANTHAVALE, V.

Compatibility strains of ggytophthora palmivora from Ceylon
rubber, (Note). Phytopathology (U.S.A.). 53, 1963 : 729,

table, 2 refs.
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Studies were first carried out on the 16 Phytophthora
isolates from Hevea examined by the author, and he gives
in this note, the details of their origin. The sexual
spores of P. palmivora are produced abundantly at low
temperatures. All the isolates tested fell into 2 groups,
on the basis of their compatibility with their culltures
60 and 62. Fungal adoptation must be carefully considered
in the breeding of Hevea clones resistant to infection by
P, palmivora in Ceylon. The compatibility of certain strains
of P._palmivora increases the chances of physiologic

~speoialization of the fungus in Ceylon.

SATCHUTHANANTHAVALE, V.
Hevea diseases of economic importance. R.R.I.S.L. Bulletin

(N.S.). (Conference Supplement). 8 (3/4) 1973 : 15-17.

Hevea rubber in Sri Lanka suffers from three fungal diseases,

the immature leaf fall caused by Oidium heveae, the panel

disease, black stripe or Bart Rot, caused by Phytophthora and
the White root disease caused by Fomes lignosus which are of
economic importance., This article is intended particularly
for the laymen, to give an idea of the causes, symptoms and the
control of these diseases.

SATCHUTHANANTHAVALE, V.

Review of the Plant Pathology Department, / R.R.I.C. for

11967 /.  Rubb, Res. Inst. Ceylon. Ann. Rev. 1967 (1968),

PDPe 44-49,

Only one staff offlicer was on duty throughout the year.
Consequently the work on this department was orientated to
pursue the experiments which were already in progress., Advisory
work was mainly confined to special pathological problems of
Hevea. Twenty specimens with aberrant symptoms were
received for diagnosis and advice on their control measures.
The majority of specimens were diseases due to fungal attack
while the remaining specimens had symptoms caused by pest
attack, physiological disorders or mechanical damage. Studies
on the occurrence of the two sexually compatible groups of
Phytophthora on Hevea were continued. 142 isolates were
recovered from 7 estates. The majority (86.6 per cent) were
identified as Group I Phytophthore spp. and the remainder were
P, meadii. The former were isolated from the petiole, pod,
stem and leaf blade and the latter was isolated from the
petiole and pod. Since the inception of these studies,
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P. meadii has not been removed from the stem and the leaf
blade. The predominance of Group I Phytopthora spp.
indicates that this species plays a major role in leaf and
panel diseases of Heveae. Laboratory studies revealed
that Group 1 ngOEhthor spp. produce only chlamydospores
where P, meadii produce only oospores. This suggests that
the ‘former species could over-winter in nature in mummified
pods, infected shoots and 0ld bark lesions. In general the
incidence of Qidium leaf=-fall was mild except for a few
isolated cases. The incidence of secondary leaf-fall caused
by Phytophthora was also mild in 1967. A few estates which
reported heavy leaf-fall also reported heavy pod-set, The
incidence of Black Stripe was also light. Three commeroial
estates carrying fungicidal trials had a low incidence of
Black Stripe. In an experiment to confirm the suitability
of sulphur as a soil amendment for the control of White Root
disease caused by Fomes lignosus, the incidence of the
disease declined in all the treatments. During the first
two vulnerable years the control plots showed a high
incidence in comparison to the treated soil. The setting

‘down of an experiment designed to asseas the effect of

retaining the timber from the previous stand, on the

416.

incidence of Fomes in the replanted area was completed.
Assesaments o?’the inoidence of bhe disease on the treatments
as well as the effect of the treatments on the growth and
performance of Hevea will now be made at 6-month intervals.

SATCHUTHANANTHAVALE, V.

Review of the Plant Pathology Department, / R.R.I.C. for

11968 /.  Rubb. Res. Inst, Ceylon. Ann, Rev., 1968 (1969),

PPe 45-48.

The Plant Pathology Department functioned without any
graduate staff offlicers throughout a major part of 1968.
The incidence of QOidium and Phytophthora leaf diseases was
generally light during 1968. The indications are that 5=6

1b, of sulphur per acre per round may not be effective during

heavy leaf-fall. However, a majority of the clones currently
recommended by the Institute are tolerant to this disease and
can be adequately protected with about 30 1b. of sulphur. The
incidence of Bark Rot was so low in the experimental areas

that no useful conclusions could be drawn from the results of

' these experiments. It appears now that no useful purpose

is served by the application of waterproof fungicides to the
tapping panel. Theoretically too, the protection of callused
bark with fungicides appears to be futile. On the basis of



these observations a review of the treatment of Bark Rot,
both preventive and curative, is necessary. Ten species
of fungi were isolated from sheet rubber stored at the
Torbey Stores belongingto the Department of Commodity
Purchase. Species of Aspergillus end Penicillium were the
most common contaminants, and the moisture and tempersture
requirements of these fungi are being studied in order to
establish whether their growth can be retarded in these
stores, by controlling these factors.

417. SATCHUTHANANTHAVALE, V.
Review of the Plant Pathology Department, / R.R.I.C. for

1969 /.  Rubb. Res. Inst, Ceylon. Ann. Rev., 1969 (1970),
© pp. 53=62. |

As the immediate pathological problems of Hevea have been
satisfactorily resolved to a large extent, the Plant
Pathology Department is carrying out certain fundamental
studies on the physiology of disease resistance. The
results of these studies will ultimately assist in the more
economical control of the diseases of the rubber tree.

- Preliminary investigations on the physiology of disease
resistance have indicated that clones resistant to Bark Rot
disease appear to possess certain 'factors' responsible
for disease resistance. In resistant clones "phytoalexins"
are produced in quantities toxic to soospores of Phytophthora
species. Work is being continued to isolate and identify
these "phytoalexins". It has been found that the cork
layer of the bark of clone PB 86 is resistant to
Phytophthora infection; any injury to this layer would.
meke all the underlying layers of bark susceptible to Bark
Rot. The fungus sporulates well on rotted bark indicating
that it may survive on the trunk for at least a limited
period. The tapping cut has been found to be susceptible
to infection up to about five days from the time the cut
“is opened. Studies on survival of Fomes lignosus and
decomposition of rubber wood have shown that there are a
number of cellulose decomposing fungi, antagonistic to
Fomes, which can grow on decomposing wood. TField
observations on Xylaria root disease have confirmed the
relation of the food base to infection of Hevea roots by

Xyleria. Studies on mould species contaminating prepered
rubber have shown that relative humidities above 95 per cent
end temperatures between 25° - 35° are optimum for
germination of spores and growth of mould. Observations
mgde in rubber factories have established that
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contemination is high during rainy weather and
practically nil during dry weather. Humid conditions

.prevailing during wet weather have been found to be ideal

for growth of moulds..

SATCHU'_I‘I*IANANTHAVALE s Ve

Review of the Plant Pathology Department, Lfi.R.I.C. for

1970 7. Rubb. Res. Inst. Ceylon. Ann. Bev., 1970 (1971),

Ppe 43=-55).

It has been found that the causal fungus of White Rot
disease Fomes lignosus will survive for longer periods in
dry soils then in moist. Treatment of dry or moist soils
with sulphur would eliminate the fungus from wood pieces of
smell volume. Studies on mould contamination of rubber
have shown that sheet rubber can be stored at 60 per cent
relative humidity, at room temperature, for long periods
without contamination. The conditions of storage at most
buyers! depots at present promote mould growth. An
assessment of the incidence of Qidium leaf disease in small-
holdings showed that incidence is low to negligible in
areas then 300 ft. above mean sea level, and that control
measures are not warranted in such areas. Incidence
increases with increasing elevation and sulphur dusting of
clones PB 86 in such areas reduces leaf fall significantly.

-1t has also been found that hot, dry periods with bright

sunny days as well as continuous rains militate against the
propagation of the fungus, and control measures against

the disease should be adopted only during periods of dull,
cool, humid weather. ‘

SATCHUTHANANTHAVALE, V. and DANTANARAYANA, D.M.

Observations on Phytophthora diseases of Hevea. Qo J1le

Rubb. Res. Inst. Sri Lanka (Ceylon). 50 (3/4) 1973 :

228-243, 6 plates (col.), 1 graph, 8 tables, 7 refs.

The authors made observations on rainfall in relation
to disease incidence, and on the availability of pods
during the season, to determine how helpful these factors
would be in following the course of disease, development for
the season, and whether the period for application of
fungicides recommended by the R.R.I.S.L. holds good for all

ot
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years, and also whether the application is necessary
during the wet season in all years. 1In addition, this
’ study screened clones for disease reaction to black
stripe disease, for selecting planting material for the
wet zone, Facts that emerged from these observations
are: (i) factors affecting pot set influence the
duration and intensity of leaf-fall, (ii) rainfall
coinciding with the presence of mature pods in the field
is the major climatic factor which affects the onset and
severity of the disease, (iii) pod set and rainfall are
both essential for disease incidence - in the absence of
either one of these factors leaf-fall does not occur on
‘an appreciable scale.

420. SATCHUTHANANTHAVALE, Vimaladevi and HALANGODA, L.

Sulphur in the control of white root disease. Qe J1.

Rubb. Res. Inst. Ceylon. 48 (1/2) 1971 : 82-91, 4 illus.

(Photos.), 2 tables, 12 refs.

Observations made in the laboratory and in the field on
-the effects of sulphur on the control of Fomes lignosus
are presented in this paper. Sulphur is toxic to
Fomes lignosus in pure culture and even in soil it appears
to have a fungicidal effect on the fungus.

421. SATCHUTHANANTHAVALE, V.; SATCHUTHANANTHAVALE, R. and |
DANTANARAYANA, D.M. _ -

The evaluation of inherent resistance/susceptibility of
Hevea cultivars to black stripe disease. In: Scientific
Symposium, Part I, Cochin, India, 26-28 September 1974.
Text of Papers. London, Internatiomal Rubber Research and
Development Board, 1975. Vol. I, Session A (14), 5 Day
3 refs. '

An inoculation technique to evaluate Black Stripe Disease
(Phytophthora palmivora) in rubber has been described. A
bark plug of 2.5 em diameter is removed at 150~170 cm and a
cotton plug saturated with 2 ml. inoculum with 125,000 -

200,000 spores/ml. is placed. The wound is sealed with
budding-tape allowing aeration. Inoculation should take
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place 30-45 min. after preparation of the inoculum,
Evaluation is 8 weeks later and compared with a

susceptible tester clone such as PB 86, Lesions spread
readily above and below tester clone such as FB 86,

Lesions spread readily above and below the wound in
susceptible clones. Clone RRIC 45, said to be resistant,
was susceptible. This is in agreement with the plantation
experience in wet areas. The test results agree well with
the knovn resistance of clones., (Abstracts on Tropical
Agriculture. 2 (1) 1976 : no. 10554)

SATCHUTHANANTHAVALE, V.; SATCHUTHANANTHAVALE, R. and
DANTANARAYANA, D.M. o

Screening of clones for black stripe disease in Hevea.

Rubber Research Bulletin (India). _1_g (2) 1975 : 50-53,

4 photos., tablc, 2 refs.

In Sri Lanka, the mejor rubber growing districts are in
the South West monsoon belt with climetic conditions
suitable for the development of the Phx&oghthora palmivora
fungus. In selecting clones for planting in these
districts, their susceptibility to black stripe disease must
be considered. In this paper, a method is described to
screen promising clones for resistance to black stripe at the
selection stage. (Abstracts on Tropical Agriculture. 2 (5)
1976 : no. 07391).

SILVA, C.G. and DE SILVA, M.U.J.

A survey of wind damage in rubber plantations. R.R.I.C.

Bulletin (N.S.). 6 (1/2) 1971 : 1-11, 10 tables.

The problem of wind damage in rubber plantations is
extremely important and the incidence of this was increasing’
rapidly in the 1960s. It was therefore decided to conduct
a survey, to assess the extent of damage and also to
ascertain the influence of various factors both plant
specific and environmental on wind damage.  This survey
indicates that uprooting is the most common form of wind
damage, branch breakage and trunk snap being next importance
in that order. The incidence of uprooting is highest near
gaps and in hilly areas. It is less common in closed
plantings and lowest alongside roads. The incidence of
trunk snap is highest in closed plantings and almost the same
near gaps and alongside roads. In respect of both uprooting
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and trunk snap, there is a marked increase in
‘susceptibility as the trees reach the mid-age group and a
sharp decrease in susceptlblllty, as the trees age further.
0f the clones studied, RRIC 7 appears to be the least
susceptible, with FB- 86 coming next. LCB 1320 is fairly
resistent from the point of view of uprooting and poor in
respect of trunk snap.

424, SIVAPALAN, Vimaladevi
Diseases of Hevea caused by non~parasitic agents. Q. Jl.

 Rubb. Res. Inst. Ceylon. 38 (1/2) 1962 : 13-17.

Deficiency of water or of nutrients, excess of these,
intense heat or light and injury by tools, wind, fire,
lightning or chemicals can also upset the normal functions
of, or induce abnormal growth in plants. These are
classified under phys1olOgical disorders (Brown Bast,
cracking of bark, nutrients, nodules, malformation); damages
due to meteorological conditions (sun-scorch, wind damage,
lightning, fire damage); or chemical injury (application of
herbicides). The symptoms of each disorder or damage, its
prevention and its treatment are considered in this article.

425, WLJEWANTHA, R.T.

Influence of environment on incidence of Fomes lignosus

in rubber replantations in Ceylon. Tropical Agriculture

(Trinidad). 41 (1) 1964 : 69-75, 4 graphs, 7 tables,

11 ref'se; Reprinted in Q. J1. Rubb. Res, ;“5tﬁ”3°¥19“'
40 (3/4) 1964 : 56-65. |

The success of state-aided replantmg programme for the
rehabilitation of rubber replantings in Ceylon threatened
by a root disease caused by Fomes lignosus (K.) Heim ex Pat.
A survey was therefore made to assess the extent of
infection and to determine the influence of environmental
factors on the occurrence of this disease. The survey
showed a correlation between disease and planting density,
topography, and rainfiall respectively. Statistically
significant results were obtained with respect $o disease
and the type or source of planting material used. The
highest amount of infection was observed to occur during
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the first three years from replanting, the peak being

,reached in the second year. ~The significance of the

results obtained is discussed. (Author's summary).

WIJE’WAN'IHA, Ronald. T.

Report on the sulphur dustmg of sma.llholdmgs in 1953/ 60.

Qe J1. Rubb. Res. Inst. Ceylon. 36 (3/4) 1960 : 56-62,

5 diagrms., l map, 1 graph 3 fold. charts, 2 tables.
The abstract is simllar to the abstract of item no. 311,

WIJEWANTHA, "R-Tl

A survey on the incidence of Fomes Lignosus in rubber

plantations. M.Sc. thesis. University of London, 1960.
(Unpublished typespripf).

A stite-aided replanting scheme for the rehabilitation of

‘rubber plantations which had been severely damaged during

the last World War as a result of slaughter tapping as
Ceylon's contribution to the War effort, was commenced in
1953.  Fomes lignosus (Klotzoh) Heim ex Pat., or White
Root Disease was found to be a serious problem in these
replantations. A survey on the incidence of this disease
in replantations in Ceylon was com'nenced in 1956 to obtain
detailed information on the extent of damage caused by
Fomes lignosus, and to determine the factors which influence
the occurrence of the disease so that effective control
methods could be adopted. = This survey of all rubber
replantations below 10 acres each in extent, and planted in
1953-~1956 was continued in 1957, 1958 and 1959 so that

trends in infecti6n could be followed in. these holdings overs . . .

a period of three to four years. ° Smallloldings planted
since 1955 were also placed under similar observatim. It
was found that replantations were most susceptible to attack
during the first three years of growth. It was observed
that the average annual rainfall, influences Fomes lignosus
infection. Replantations in the highest average rainfall
regions showed the greatest amount of infection. Small-
holdings replanted with Budded stumps were more susceptible
to infection than those replanted with Clonal seedlings.
Replantatlons on flat land were more liable to mfectim
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than those on hilly slopes. The degree of infection

by Fomes lignosus also varied with differences in soil pH.
The acid soils carried more infection than soils with a
pH closer to neutrality. ©Experimental results indicate
the limited use of available fungicides for the control of
this disease.. On the basis of this survey and field
observations, the author suggests control methods.
(Author's summary).

WIMALAJEEWA, D.L.S.
The incidence and economic impoftance of the Gloeosporium

leaf disease of Hevea in Ceylon. Part 1II. A survey on the

incidence of Gloeosporium. Q. J1l. Rubb, Res. Inst. Ceylon.

39 (3/4) 1965 : B1-84, 1 teble, ref.

The main purpose of this survey was to assess the degree
of incidence of this disease in the various rubber planting
districts in Ceylon, and to find out the probable causes
contributing to the present level of incidence. Data were
gathered on the regional distribution of the disease in
relstion to climatic conditions (chiefly rainfall),
topography of the land, age of planting andclonal variety.
At the same time an assessment was made on the efficacy of
control measures. currently adopted against the disease. The
views expressed by planters, summarized in a previous article
(Wimalajeewe and Lloyd, 1963) have been confirmed by the
observations made during this survey, thus indicating the
immediate necessity for detailed research on the subject.

WIMALAJEEWA, D.L.S.
The significance of the factors affecting spore

germination in the spread of Gloeosporium leaf disease in

Hevea. Q. Jl.FRgbb. R¢s. Inst. Ceylon. 41 (l/é)-1965 :
63-68, 5 plates, 4 tables, 6 refs.

Laboratory investigations carried out on the effect of the
following physical factors on the germination of Gloeosporium
spores are reported (a) spore concentration (b) moisture
gcg temperature (d) reaction of medium (e) visible light

f) ultra-violet light. Very high spore concentrations such
as those which occur in the spore fructification inhibit

'
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germination of the spores without affecting their
viebility and thus aid the spread of the disease by
ensuring the dispersal of ungerminated but viable spores.
The presence of free water promotes germination, but it is
not essential if the relstive humidity of the ambient
atmosphere is high and approaching the dew point. This

- enables, Gloeosporium, unlike Oidium and Phytophthora, to

cause infections almost throughout the yeéar in the wet low -
country districts. The optimum temperature renge for
germination is 25 .~ 28°%C, with inhibition of this process at
40°C, Dry spores, however, could withstand temperatures
between 40°C and 509C without any apprecisble losses in.
viability.  Thus, according to these studies the diurnal
shude temperatures, encountered in the rubber growing districts
in this country, which are generally below 35 °Cc, are
favoureble for germination. There is complete inhibition of
germination of wet spores in direct sunlight due to high
temperatures (above 40°C) and ultra-violet radiation effects.
Dry spores lose visbility in direct sunlight mainly due to
lethel effects of ultra-violet radiations. - These are
contributory factors for the low incidence of Gloeosporium

in the 1 to 3 year old plantings, where a larger proportion
of the foliage is exposed to direct sunlight than in the older
plantings. It is concludings from these studies that the
most favoursble conditions for the spread of Gloeosporium
leaf disease are prevelent, particularly at night, in the wet
low country districts, and elsewhere dur1ng damp gloomy
weather. ‘(Author's. summary).

WIMALAJEEWA, D.L.S.

Studies on the physidlogy of'§pore germination in

Gloeosporium alborubrum. Q. J1. Rubb. Res. Inst. Ceylon.
43 (1/2) 1967 : 4-12, 7 plates, 8 tables, 19 refs,

‘Studies on spore germination of Gloeosporium alborubrum were
conducted in Ceylon with an isolate from rubber clone B 86.
Germination was found to requlre oxygen and a hlgh atmospheric
humidity while free water is not necessary; the optimum
temperature is 28°C. Sunlight is deleterious on account of
its ultra-violet radiation. This exrlains why Gloeosporium
leaf d;sease is most prevalent in fields over 3 years old and
may remein prevalent even during periods of low rainfall,

"~ whereas its much lower incidence in young fields is due to

more sunlight and high temperatures. Non-germinated spores
remain viable for several hours at temperatures up to 50°C;
longevity increases as the relative humidity of the ambient
air decreases. The optimum pH is around 6. (Tropical
Abstract. 23 (2) 1968 : no. 367).



- 202 -

4‘510 WIMAIMEEWA, DCLCSO g!ld_. LLOYD, JoHo

452.

The incidence and economic importance of the

Gloeosporium leaf disease of Hevea in Ceylon. Part l.

Planters' assessment. Q. Jl. Rubb. Res. Inst. Ceyloh.

39 (¥/2) 1963 : 18-24, 9 tables, ref.

This article summarises the information obtained and the
conclusions reached, by sending a questionnaire to the
planters, to get their views in order to determine whether
detailed research on this disease was warranted, especially
with reference to control measures. Estate returns showed
that Glogosporium has been controlled on an ever~increasing
scale since 1957 in all the planting districts except Matale
and Kurunegala; The incidence of the disease seemed to be
more widespread between April and May. Gloeosporium was
reported to be worse in plantlngs of 1 and 4 years of age
end olcne PB 86 seemed to be the most affected. The total

area treated in 1961 was estimated to be approxxmately
13,00C acres, by control measures costing the industry about
RSe ZQ/- per acre. The general trend of the incidence of
Gloeosporium in more recent years indicates that the disease
mey become sconomically important in the future. The belief
amongst planters that the disease is becoming serious there
was clearly an important need for further research on the
biology of the causal fungus and on the economics of the

" gontrol of this dlsegse.

WIMALAJEEWA, D.L.S. and SHANMUGANATHAN, T.
A preliminary report of'physi¢al assessments of products

for Gloeosporium control trials. v Q. J1. Rubb. Res. Inst.

Cevlon. 39 (1/2) 1963 : 25-26, table, ref.

The use of fungicides with good wetting characteristics
and with good rainfastness properties are important, as the
immature leaves attacked by Gloeosporium are not readily
wetteble. Assessments of the characteristics were made on
14 fungicides and the results and conclusions are reported
in this article. Bordeaux Mixture with Lissapol, Bordeaux
Mixture, Aerial Perenox and Cuman showed satisfactory results.
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435, YOGARATNAM, N.
Weed control under Hevea in Ceylon with herbicide

mixtures based on MSMA. Q. J1. Rubb. Res. Inst. Ceylon.
48 (3/4) 1971 : 168-181, 10 tables, 10 refs.

Results of 7 experiments where the ef'fects of MSMA
when used singly and in mixtures with Amitrole, 2, 4-D-amine,
sodium chlorate and Dalapon on Paspelum conjugatum,
Mikania scandens and a few other weeds under mature rubber
in Ceylon are reported. High rates of MSMA were required
to obtain a good control of P. conjugatum. Under mature
rubber, mixtures of 0.825 lb. MSMA + 0,188 to 0.375 1b.
Amitrole were found to effectively control P. conjugatum.
Mixtures of 0.825 to 1.65 1b MSMA + 0.6 to 0.9 1b 2, 4-D-
amine were very effective on a mixed growth. of P. conjugatum
and M. scandens. In areas with a mixed growth of
P. conjugatum, M. scandens, Axonopus affinis, Borreria
hispida, Borreria ocymoides and Hedyotis auricularia,
mixtures of 0,825 to 1465 1b MSMA + 0.6 to 0.9 1b 2, 4-D~
amine + 4 to 5 1b sodium chlorate or 1 to 2 Ib Dalapon were
found to control the weeds effectively. (Author's summary).
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Exploitation

General

DE SILVA, C.A.

Tepping of Hevea rubbers Q. J1. Rubb, Res. Inst.

Cexlon. 37 (5) 1961 : 75-82, 4 dlagrms.

A discussion of the problems related to the tapping of
Hevea rubber in Ceylon, including subjects such as: the
standard of tappability, the choice of tapping systems,
bark consumption, height of opening end slope of the cuts,
depth of tapping, tapping knives. (The Michie-Golledge
knife is used in Ceylon), size of tapping task and
various tappinp systems.

RUBBER RESEARCH INSTITUTE OF SRI IANKA Advisdry Leaflet
NO- 20 .

Tapping. Ratmelans, R.R.I.S.L. Advisory Services Dept.,
1976, 12 p., 3 photos., 5 diagrms. (In Sinhale and
English),

Explains to smallholders' as simply as possible on tapping
of Hevea and discusses on the following: commencement of
tapping, tapping systems, opening of tapping cuts, marking
for tapping, depth of tapping, change-over systems of

tapping, time of tapping, spouts and cup hangers, pre-
coegulation of latex, diseases of the tapping panel.

SENANAYAKE, Y.D.A.
The influence of rainfall on yield of rubber (Hevea

brasiliensis Muell. Arg.). Journal of Plantation Crops

(Irdia). 6 (1) 1978 : 21-23, graph, table, 5 refs.

The influence of fluctuations of rainfall on the test tapped
dry rubber content (DRC) yields of three clones, RRIC 36,
RRIC 45 and PB 5/51 was studied. The yields .were high dunlng
the months of high rainfall and depressed rainfall decreased.
Rainfall and yield were positively but non-significantly
correlated. (Author's sunmary)
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SENANAYAKE, Y.D.A.

¥icld varigbility in clonal rubber (Hevea brasiliensis)

Muell.Arg. Journal of Plantation Crops (India). 3 (2)

1975 : 73-76, graphs, table, 11 refs.

Coefficients of variability were determined in the clone
RRIC 88 budded on seedlings for yield (27.02 per cent),
length of .tapping cut at commencement and termination
(respectively 12.09 and 12.85 per cent), change of length
tapping cut (51.03 per cent) and increase in tree girth
(50.64 per cent). Yield fluctuations were olosely related
in rainfall. More attention should be given to rootstock
selection to eliminate low yielders and in this way to
increase production of existing clones. (Author's summary).

Tapping Systéms‘gnd Rainguards

ANON

All rubber rainguards. Planters' Chronicle (India).

55 (1) 1960 : 12, diagrs.

This article describes the outstanding success of an all
rubber rainguard developed by the Ceylon Institute of
Scientif'ic and Industrial Research. It is cheap, easy to
instell, harmless to the trees, fits any size trunk without
waste, and lasts several years before needing replacement.
Under large scale long-term trials, high-yielding rubber
has bemefitted by a 20 per cent yield decrease. Potentially,
the device can make a sizeable contribution to new national

~ wealth. It has also been of primary assistance in

439,

controlling bark rot disease of the tapping panel and as an
accessory in control measures against Phytophthora leaf
blight. ’ ' :

DE SILVA, C.A.
Tapping for increased yields with the use of rainguards.

Q. J1. Rubb, Res. Inst. Ceylon. 36 (3/4) 1960 : 63-64,

1 plate (4 photos.), 1 table.
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A well illustrated description of the use of
rainguards, which used in order to protect the rubber
tapping panels from wetness during the monsoon periods,

-and to reduce bark diseases caused by Phytophthora

pelmivora. The types of rainguards made of .'polythene'
film or of rubber are 1llustrat cd.

SATCHUTHANANTHAVALE, R.

Use of rainguard for rubber trees. Qe J1, Rubb.»Res.
Inst, Sri Lanka (Ceylon). 50 (1/2) 1975 : 28-39,

3 diagrms., 2 photos., 7 tables, 4 refs.

The benefits to be gained by the use of rainguards for
normalizing late tapping days and minimizing loss os
tapping days, especially in high yielding and Ethrel
stimulated fields are evident. A description is given of
a cheap gutter-type of reinguard, which has proved its
suitability in various field trials. Its main components
are a thin rubber band about 6 cm. thick. The guard is
fixed effectively to the tree with ordlnary field latex.

The chief advantage of this rainguard is that it is
re-usable.  The expeoted service life of 3 years could be
extended with  improved compoundlng during manufacture.

WAIDYANATHA, U.P, de S. and FERNANDO, D.M.
Studies on a technigue of micro-tapping for the estimation

of yields in nursery seedlings of Hevea brasxllen81s.

Qe J1. Rubb, Res. Inst, Ceylon. 49 (1/2) 1972 : 6-12,

2 illus., (photos.), 3 tables, 12 refs.

A new method is described for estimating the rubber
content of young Hevea brasiliensis scedlings by the collection
of latex resulting from needle pricks. = An evaluation is made
of the repeatability of the results; a comparison is made
of rubber yields from different systems of extraction for the
purpose of estimating yielding capacity. The technique
described is rapid and simple. It would be of value because
selection for yield capacity could be made at an early stage.
(4uthors' summary) .




- 207 -

442, WIMALARATNA, S.D.

443.

" The development of tapping systems for rubber.

R.R,I.S.ﬂ. Bulletin (N.S.)e (Conference Supylement).

8 (3/4) 1978 : 3-5.
This article intended for the laymen, éo give an idea of
historical development of tapping systems with a special

reference to tapping experiments carried out by the Rubber
Research Institute in Sri Lanka.

WIMALARATNE, S.D.

Economic evaluation of tapping systems. Q. J1l. Rubb. Res.

Inste Sri Lanka (Ceylon). 50 (1/2) 1973 : 40-54, 1 graph,
% diagrms., 7 tables, 11 refs. |

This paper discusses the early results of some of the
tapping systems, which have been of topical interest to the
rubber planting in Sri Lanka. The tapping experiments were
carried out only for 2 years. Data of these 2 years
indicate that the standard half spiral alternate daily
tapping system at 100 per cent intensity is still the best
for most local commercial plantings. High pane} tapping
experiments have shown that V cuts tapped upwards to have
given a better yield than two quarter spiral cuts tapped
upwards or ladder tapping downwards from a half spiral.

Tapping Bcononics

DISSANAYAKE, A.B.

A survey of tapping in smailholdings planted under the

rubber replanting subsidy scheme. Q. Jl. Rubb. Res. Inst.

Ceylon. 39 (1/2) 1963 : 38-49, 4 phgtgs., 5 tables, 1 annex.
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The results of a survey of tapping in smallholdings and |
also of the standard maintenance in subsidy smallholdings
in Ceylon dating from 1953-56, carried out in 1962 by the

_author are reported here. The number of holdings visitesd

was 2,253, representing 20 per cent of replanting permits
granted during 1953-56;  their total area was about

1,500 ha. Of these, only 816 holdings were being tapped;
in 471 cases tapping had been started at the correct stage
(i.e. when 60 per cent of the treeshad attained a girth of
51 cm at 90 cm above the ground), on 218 holdings tapping
was begun when only 40 - 50 per cent of the trees had
reached- tappable age, whereas 127 holdings had been
irreparably damaged by tapping when the majority of the
trees was below tappable age. Of the total number of
holdings, 27 per cent were not properly maintained; among
the tapped holdings, 37 per cent showed tapping cuts at a
wrong height or at an incorrect angle. A training scheme
for smallholders has been launched. Annex 1 - Survey of
tapping in‘subsidy replanted smallholdings, 1953-1956.

Yield Stimulation

ABEYSEKERA, C.M.

Cost effectiveness of ethrel stimulation : a point of

view. R.R.I.C. Bulletin (N.S.). 7 (3/2) 1972 : 31-38,

~ graph, table; Reprinted in Ceylion Management Accountant.

1 (1) 1972 : 27-31.

One of the major objectives of the NR producer is to
raise the yield by replanting with improved clonal varieties;
in the meantime it is necessary to obtain better yields per
unit area already planted and per unit labour input at lower
coste In this respect the stimulation of latex flow by
auxin-type yield stimulants such as 2,4, 5 - trichlorophonoxy
acetic acid has long been a subject of interest and
importance. The introduction of Ethrel (2, chloroethyl
phosphonic acid) as a stimulant has provoked great interest
and research into its capacity as an effective yield
stimulant. Ethrel has been used on a fairly large scale in
Malaysia, but the long term advisability of using Ethrel has
been viewed with reservation in Sri Lanka because of the
possible long term effects of this material on the tree.
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This article, discusses the cost effectiveness of
Ethrel stimulation under Sri Lanka conditions, on the

_basis of findings already available, No attempt has been

made to deal with the interactions between clones,
stimulation and tapping systems. The costing technigues
used for this exsrcise are very basic, the primary
intenmion being to make the findings simple and these
workings and findings must therefore be accepted with
caution. Conclusion in respect of particular estates/
area should be arrived at only on the basis of an analy81s
yield/cost etc., in each case.

ANON

Yield stimulation and stimulants. R.R.I.C. Bulletin (N.S.).

1 (1) 1966 : 2-5.

Rubber growers in Ceylon are advised to restrict
stimulation of the tapping panel to old stands with a
declining yield not exceeding 900 kg/ha per year. However,
some clones respond poorly to stimulation, and bark less
than 6 cm thick should not be scraped. - The R.R.I.C. is
experimenting with 2 stimulant mixtures; R.R.I.C. Mixture 1,
which is of a fdirly thick consistency and is meant to be
applied on scraped bark below the tapping cut, will soon be
commercially produced. It should be applied with a 2% cm
brush over 3.8 cm of a 5 cm high scraped areca 1 or 2 times
annually depending on the growth conditions; a 2nd
application should not be made before the treated bark has
been completely tapped away. The $/2, /2, 100 per cent
tapping system is best suited for long-term yield .
stimulation. (Troplcal Abstracts. 22 (4) 1967 : 9748).

CHANDRASEKERA, L.B.

A critical evaluation of the currently available results of

some Ethrel trials in Sri Lanke. Q. J1. Rubb. Res. Inst.

Sri Lanks (Ceylon). 50 (1/2) 1973 : 12-18, 11 tables, ref.

A number of trials carried out in Bri Lanka on Ethrel
stimulation have confirmed the findings in other countries
that Ethrel is by far the most effective yield stimulant for
rubber yet known. It has given large yield increases on
panels C and D of olone FB 86. Due to the relatively short
duration of the trials, it appears too early to arrive at
firm conclusions of the long term effects of Ethrel
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stimulations There is still an uncerfainty as to the

~ point at which Ethrel safely be introduced during the

economic life of a plantation.

CHANDRASEKERA, -L.B.

The effects of the replanting cycle, tapping intensity,
shortening the immgture period and yield stimulation on

production of natural rubber.  Jl. Rubb. Res. Inst. Sri

Lenka. 54, part 1, no. 1, 1977 : 125-130, 4 tables,
3 refs.

In a given plantation, the highest output of rubber will
be recorded for the longest replanting cycle. By reducing
the period of immaturity by one year, there can be a 3 to 4
per cent increase in annual productivity for a given
replanting cycle. In Sri Lanka, a progressive
intensification of tapping six years before replanting would
be more porifteble than Ethrel stimulation. At it's best,

Ethrel stimulation may increase production by about 13 per

449,

cent on a 30-year replanting cycle. (Author's summary).
SATCHUTHANANTHAVALE, R. and WEERASINGHE, T.C.
Ethrelﬁﬁtimulation of Hevea under conditions in Sri Lanka.

Jl. Rubbe Res. Inst, Sri Lanka. 54, part 1, no. 1, 1977 :

150-162, 1 map, 8 graphs, 7 tables, 6 refs.

The results are given of trials extending over 4 to 5
years in which ethephon (as Ethrel) at 5 or 10 per cent, or
proprietory preparations conteining a penetrant, were
applied by different methods to clone PB 86 tapped at
different intensities. Two stimulation cycles/year during
the best cropping months (August - September and late _
November - January) resulted in enhanced yields, with little
different between the effects of different ethephon
concentrations. Six applications of ethephor/year were
detrinéntal. Ethrel applied on the tapping panel (above
the cut) for 5§ yeers had no adverse effects, and reduced
costs by obviating the necessity of bark scraping for below-

‘cut applications). Date are also presented on the.

percentages of partially and completely dry trees and on the
dry rubber content of the latex. (Horticulturel Abstracts

49 (6) 1979 : no. 4602).
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_L te ,P,. 8 olo:: .

'FERNANDO, D.M. gnd SAMARANAYAKE, P,

The deterioration of rubber in n.mplu of levey \tinuu‘.
W & (1/2) 1968 1 31-88,

‘1 greph, 1 table, 2 refs.

pqtiolal are und.. Peticles are ground up in a
Wo,r € Blender; samples are then extraoted in a Goldﬂlh
uppuu-eul, first with agetone to remove ohlerophyl and

" nonerubber oenstituents, is followed by bensens

481,

‘extraction in order to extrect rubber, About 8 gus Ary

weight of the sanmpls and 30 ml each of the solvent are
used. The rate of detericration of latex is most ‘
probably due to oxidation, and ia shown to deteriorate more

‘when aire-dried than when vacuunm dried; = data are presented

showing the percentage of latex present up 4o 10 days
after sample oollecticn oompo.rca. with that found at
oolleoticn, ,

FERNANDO, D.¥. and SAMARANAYAKE, P,
A method ®r the rapid determination of rubber in Heves

“spooies. Q. J1, Rubb. Res. Inst, Ogyicn. 43 (;/a)'isqv '

1, 4 refs,

Determination of the rubber oontunt of patio.len i

'regarded as the bost method of soreening young

soodlings for high yleld, A reletively repid ique

for its estimation wan worked out in Ceylon. Petielen are
ground up in & Waring Blonder; beg samples are then
extracted in a Goldfish apperatus, first with asetonse te

‘remeve chlorophyll and othur none-rubber eonstiiuenti and

subsequently wlth bensene to extract the rubber, each phase
taking & hours.  Rubber contents of the petioles of 8 elenes
were found to renge from 18,10 mg/g dry weight in RRIC B9

%o 23.14 mg/g in FB 86, Peticles have to be extracted seen

after colleotion i oximuble rubber in olone RRIO 36 fell
from 92,9 to 20.3 within 8 weelks. ('I'repi.cal Abstraote
42 (2) 1968 1 ne, avof
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. 452, FERNANDO, D.M. and TAMBIAH, M.S.

Sieve tube diameters and yields in Hevea spp. : &

preliminary study. Q. J1. Rubb. Res. Inst. Ceylon.

46 (3/4) 1970 : 88-92, 3 diagrs., teble, 7 refs.; Abstracted

in Proc. Ceylon Ass. Advmt. Sci. 25 (1) 1969 : 65.

The dismeters of the sieve tubes of recently evolved
cultivars of Hevea were measured : & grouped representation
showed tore of the sieve tubes with larger diameters in
high-yielding clones. It would appear that such a grouped
representation would materially assist in the selection of
high-yielding cultivars at an early stage of growth. '
‘(Authors' summary). '

452.aFERNANDO, D.M. and TAMBIAH, M.S.

A study of the significance of latex in Hevea sppe

Qe J1. Rubb. Res, Inst. Ceylon. 46 (3/4) 1870 : 69-77,

1 disgrm., 5 tables, 8 refs.; Abstracted in Proc. Ceylon

Ass. Advmt. Sci. 25 (1) 1969 : 64.

The different theories for the function of latex are
discussed. The favouravle growth of recently evolved high-
yielding cultivars in areas marginal for agriculture is
described. An analysis is made of the yields, dry rubber
content and growth of a single popular clone FB 86, from
different districts in Ceylon : correlations made with
rainfall and temperature incline towards the view that latex
functions as an internal system regulating water within the
plant. The ability of the plant to survive and grow
setisfactorily under drought conditions appear to improve
with increased capacity for latex production. The breeding
and selection of Hevea for yield would also result in
extending the cultivable range of the crop. The possibility

“of thus moving Hevea cultivation to areas considered rarginal

for profitable growth of other crops appears definite.
(Authors' snmmary).
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453, WAIDYANATHA, U.P. de S. and PATHIRATNE, L.S.S.

Swudies on latex flow patterns and plugging indices

of clones. Q. J1. Rubb. Res. Inst. Ceylon. 48 (1/2)
1971 :'47-55, 4 graphs, 4 tables, 16 refs.

This paper embodies studies on (a) flow patterns and
plugging indices of some of the more important clones and
the relationship of these with the other important clonal
characters, (b) plugging indices of eclones as influenced
by breeding and genetic selection. This study needs only
e measuring cylinder. Awareness of the plugging behaviour
of clones and the fact that this largelydetermines the
response to tapping systems and yield stimulants would
enable the planter to extract the maximum economic return
from the rubber trees. '

45¢. WIMALARATNA, S.D.

A staining procedure for latex vessels of Hevea Stain

Technology (U.S.A.). 48 (5) 1973 : 219-221, photo.,
3 refs.

It is difficult to stain Hevea latex vessels and other
‘bark parenchyma cells differentially. A method to idéntify
the latex vessels by staining the coagulated latex in them
is described here. Hevea bark, on removal, was immediately
fixed in formal-acetic-alcohol for 24-36 h., then dehydrated
in tertiary butyl alcohol and embedded in parafix wax, mp
58%C. A few drops of eleic acid were added to the wex to
retain the coagulated latex. The wax ribbons and absolute
ethyl alcohol at 60°%C for 15 h. The sections were then
rinsed in 95 per cent ethyl alcohol and stained with the
following solutions, all made up in absolute ethyl alcohol:
(a) 01a bark : 2 ml 2 per cent oil red 4B, 3 ml 1 percent
methyl green, 3 ml 2 per cent light green and 2 ml 10 per
cent safranin, 1 ml 2 per cent sulfate. . (b) Young bark :
€ ml 2 per cent o0il red 4B, 4 ml 2 per cent light green, 2 ml

10 per cent safranin, 1 ml 2 per cent aniline sulfate.
(Author's summary).
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PART 4

CHEMICAL AND TECHNOLOGICAL RESEARCH

s

Chemistry and Technology of Latex

General
_

CHANDRASIRI, E.L.
Natural rubber and latex production. Karmantha.

9 (6) June 1980 : 1l1-12.

Industrial Development Board of Sri Lanka have had
numerous requests from time to time for information on
natural rubber and this article has incorporated all the
information that had been called.

GUNAWARDHANA, Calyanatissa A.

Technology of latex : studies and observations. Colombo,
M.D. Gungsena (Printers), 1968, 16 p., figs., 4 refs.

This paper deals with some aspects of cellular rubber
manufacture from Hevea latex and is based on observations

‘made by the author at the Institut Francais du Cacutchouc

in Paris. The discussions are placed in the following
order: Introduction; natural rubber latex;
preservation; concentration; foaming; gelification;
cellular rubber; and developments. ‘ '

MENDIS, E.G. and NADARAJAH, M.

The use of coconut shells as latex collection cups in

Ceylon. R.R.I.C. Bulletin (N.S.). 6 (1/2) 1971 : 24-28,

3 tables, 6 refs.
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A cheap plastic coating for coconut shells would be

of great value in sole crepe, pale crepe, centrifused
latex and new process rubber manufacture. The plastic
coating would not only reduce pre-oosgulation but will -

"also contribute to greater oleanliness. The use of &

resin paint has been found to be satisfactory. The upe‘of‘
a synthetic rubber (SR) latex, which is a co=polymer of

- acrylate and polyvinyl acetate, has also been found to be

satisfactory. Investigations are being carried out to make
this SR latex cheaper by mixing with methyZ methacrylate~
granted (MG) natural rubber (NR) latex. (Authors' |
sunmmery) ¢ |

Structure, Composition and Biochemistry

458,

HEINISCH, K.F.
Copper, manganese and iron content of lower grade esthte
 rubbers. e J1., Rutb, Res, Inst. Ceylon. 38 (3/4) 1962 :

459,

67-74, 3 graphs, 5 tables.

Copper, manganese and iron caﬁtent of commercial rubbers
and unprocessed panel scrap, sempled during one year on &

‘estates in Ceylon is summarized and figures for latex are

also given for comparison. A fractionation of the latex
during the flow from the tree shows an increase of metal
content towards the end of the latex flow. It is suggested
that the present limits of 8 p.pem. and 10 p.p.m. for
copper and manganese respectively should be specified for
first grades only, manufactured from fresh field latex,
Higher velues should be tolerated f'or the lower grades.

KARUNARATNE, S.W. |
Polyphenol oxidase in Hevea latex, Q. J1. Rubb. Res. Inst.
Ceylon. 40 (3/4) 1964 : 74-77, graph, 5 refs. ;

This paper describes a method for the isolation of the
enzyme from rubber latex free of rubber particles and
confirming the purity of the protein fraction by means of
electrophoresis; .its assay by & colorimetric method and its
inhibition by sodium bisulphate (which is the chemiocal used
in the process of rubber manufacture to inhibit ensymatic
‘discolouration) as compared with the inhibition by copper
complexing agents. . ' - o
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460, KASINATHAN, S.; NADARAJAH, M. and TIRIMANNE, A.S.L.

A study of the free amino acids in the latex of natural

rubber. R.R.I.C. Bulletin (N.5.). 6 (1/2) 1971 : 29-35,

4 tables, 12 refs.;  Abstracted in Proc. Ceylon Ass. Advmt.

ci. 26 (1) 1970 : 101-102, 2 refs.

Some of the free amino acids present in natural rubber
latex are potent antioxidants and play an important role in
the ageing of natural rubber. The method of extractiaon used
in this study was mainly that of in whie¢h chemical and
enzymic hydrolysis and proteins were reduced to a minimum.
More than twelve free amino acids were separated by paper
chromatography. The variations in the amino acid pattern of
the five clones RRIC 54, Wagga 6278, G1 1, PB 86 and RRIC 36
recommended for large-scale planting in Ceylon and of the
four promising clones RRIC 7, Nab 15, RRIC 100 and RRIC 101
and the importance of these amino acids in the ageing of
natural rubber latex is discussed.

461, NADARAJAH, M. and KARUNARATNE, S.W.

Some observations on the non-rubber constituents of Hevea

latex. Part I. Q. J1. Rubb, Res. Inst. Ceylon. 39 (1/2)

1963 3 27-31, 1 plate (5 photos.), 2 graphs, 4 tables,

5 refs.

Letex contains spherical non-rubber particles whiech are

 knovm as Frey-Wyssling occur singly, in clusters or in an

ordered arrangement. This article describes observations
made on these particles, present in latex of various clones
from chemical investigations. _ '

462. NADARATAH, M. and KARUNARATNE, S.W.

‘Some cbservations on the non-rubber constituents of Hevea

latexe Part II - Discolouration of latex and of rubber.

Qe J1. Rubb, Res. Inst. Ceylon. 40 (1/2) 1964 : 1-12,

2 plates,‘7 tables, 20 refs.
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The relationship between the copper, iron and phenol
contents and enzymatic discolouration of the bottom
fraction of field latéx has been investigated. The role
of naturally occurring inhibitors in latex as well as that
of commonly used rubber chemicals such as oxalic acid,
oxalic acid, RPA 3 and sodium b1su1ph1te in inhibitlng ‘
discolouration is &iscussed. '

PERERA, Chulanganie ggg DE SILVA, Tuley
Extraction of bromelin and its use inithe reduction ofv‘

the nitrogen content of rubber latex. In: Proceedings,

~ Institute ofeChemistry, Sri Lanka, 7th annual sessions, 1978,

pp. 61-65, 3 tables, 5 refs.

Bromelin is a protecolotic enzyme system found in the
fruit, leaves and stem of the pineapple plant. = Since
similarities of the bromelin to papain have been reported,
this article investigates the use of bromelin in the -
manufacture of rubber with a low nitrogen content. It is-
found that time taken for coagulation decreased with -
1ncrea31ng concentrations of the bromelin. The reduction
in nitrogen content, is caused by the proteolytic enzyme by
acting upon the latex proteins the nitrogen content is
reduced by about D per cent and 20 per cent when field latex

~ and deammoniated latex respectively, is used. These
' prellminary results show that pure bromelin is more effectlve

464.

in reducing the nltrogen content of rubber latex, particularly
of I'i¢ld latex.

PIYADASA, K.A. and KARUNARATNE, S.W.

A quick method for the determination of ammonia content in

- natural rubber latex : a quificatioﬁ of the B.S. Method.

R.R.I.C. Bulletin (N.5.). 6 (1/2) 1971 : 19-23, 3 tables,

}‘ef.

A modifieation of the British Standard Method for fhee -

~determination of ammonia content in latex is described in

these pages. - This method is recommended for use in ,
collection centres, bulk storage tanks and in the factory.

The method is easy, rapid and requires a minimum of apparatus.
It uses bromothymol blue solution impregnated into filler
paper as an external indicator and measures the 1atex 1nstead

~ of welghtlng it.
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465, SENTHESHANMUGANATHAN, S.; YAPA, P.A.J.; NADARAJAH, M.
© end KASTNATHAY, S. S

Some aspects of lipid chemlstry of natural rubber. - ;2:
Prcceedgngs oflthe.Internatlonal‘Rubber Conference, Kuela.
Lunmpur, 20-25 October 1975. Knala Lumpuf, Rubber Research
Institute of Malaya, 1976. Volume 2, pp. 457-469, |

4 figs., 3 tables, 36 refs.

Sodium fluoride has been found to be a satisfactory

_ inhibitor of phospholipase D and phosphatase enzymic
activity in a ngtural rubber latex and was used at a
concentration of 1 per cent on latex for the collection of
latex samples. - Hot alcohol was used to coagulate latex and
digest the coagula obtained. This enabled the qualitative

~ separation and detection of sphlngolipids in latex.
Sphingolipids unlike other lipids are not hydrolysed by mild
alkali and this factor was used in their further separation
from other lipids.  Sphingolipids have a long chain base in
them may be the compounds responsible for improved heat
build-up properties of natural rubber. (Authors' summary)

466, YAPA, P.A.J.
Biosynthesis of latex. R.R.I.S.L. Bulletin (N.S.)

-(Cbnfefenne'Supplement). 8 (5/4)71975.: 9-10.

This artlcle is 1ntended partlcularly for the laymen:to
give an idea on the biosynthesis of latex of the rubber tree,
methods t0 control or stimulate rubber production in Hevea
plant, and the uses of the rubber latex.

467. YAPA, P.A.J.
Some aspects of phenolic discolouration in natural rubber.

J1. Rubb, Res. Inst. Sri Lenka. 53, 1976 : 32-30, 5 graphs,

4 tables, 24 refs. Abstracted in Proo. Sri Lenka Ass. Advmt.
Sei. 32 (1) 1976 : 81, |
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Quantitative and qualitative studies were made on the
-phenolic compounds in the latex of two clones: FPB 86
and RRIC 7. Five phenolics were detected in RRIC 7
and three in FB 86 by paper chromatography. In both
clones two of these compounds were found to be :

. predominant. One of them was a phenolic, identified as

468,

tyrosine and the other is probably an indole compound.
A slight increase in the phenolic content was observed
after Ethrel stimulation. Clonal variation of thiol
content in latex was also studied. Addition of thiols
to latex improved the colour and the oxidative
resistance of rubber. (Author's summary).

YAPA, P.A.J.
Enzyme deproteinization of Hevea latex, 1. Preparation
and properties of DPNR and viscosity stabilized DPNR.

J1l. Rubb. Res, Inst, Sri Lanka. 54, Part 2, 1877 : 508=519

12 tables, 14 refs.

Metrods for the preparaticn of deproteinized. natural
rubber (DPNR) and the viscosity stabilized version of
DPNR (CV-DPNR) from field latex are described. The
processes basically involve the treatment of papain~
coagulated rubber in crumb form with an alkali. For
CV-DPNR, the aldehyde condensing reagent, hydroxylamine
hydrochloride or sulphate is added to latex simultaneously
with the enzymic coagulant. Alkali treated rubber is then
washed sufficiently overnight, and finally soaked in a
mixture of phosphoric/oxalic acid prior to drying.  The
possibility of using several othcr commercially available
proteolytic enzymes was also investigated. Two proteases
of bacterial origin Bacterial Protease Novo (BPN) and
Superase were found to be satisfactory. Raw rubber
properties of DPNR and CV-DFNR are reported, papein, BFN
and superase all gave satisfactory results and the oxidative
resistance (PRI) is markedly affected by trypsin-coagulation.
(Author's summary). B
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YAFA, P.A.J.; GOONASEKARA, G.A.J.P.R. and KASINATHAN, S.

A biochemical basis for characterization of Hevea

clones, Proc. Sri Lanka. Ass, Advmt. Sei. 33 (1) 1977 :

-

An abstract.

YAPA, P.AQJ.' i.n__d LIONEL, W.A.

Enzyne déproteinizatian of Hevea latex. I1I. The use of

papain in RSS menufacture. Jl. Rubb, Res. Inst. Sri Lanka.

56, 1979 : 34-40, 6 tables, 5 refs.

The use of papein treatment in RSS manufacture was
investigated. The problem of prolonged drying time
associated with enzyme coagulation was alleviated by using
acid as part coagulant. Milling into a thinner sheet also
reduced drying time., Papain treated sheet were found to

 be resistant to mould growth. Both papain treated rubber

471,

and papain/acid treated rubber were found to be suitable for
cyclization with p-toluene sulphonic acid, using auto- and
heat-initiation of the cyclization reaction, respectively.
Raw rubber and technological properties of papain-~treated
sheet were satisfactory. Technological properties were
adversely affected by the use of raw papain milk.

(Authors' summary). '

YAPA, P.A.J. and LIONEL, W.A.
Enzyme deproteinization of Hevea latex. III. Clonal

suitebility for papain treatment.  (Short communications).

J1. Rubb. Res. Inst. Sri Lanka. 56, 1979 : 41-47, 2 graphs,
5 tables, 4 refs. |

The latices of 24 Hevea clones were tested for their
suitability for papain treatment. Four of them namely
RRIC 39, RRIC 52, RRIC 101 and FPB 86, produced latices that
were superior for this purpose, with more consistent
technological properties and low protein contents together



- 221 -

with less seasonal variations in both these

. characteristics. Clone RRIC 39 was found tc be the
best all-round clone for enzyme deproteinization with
papain. (Authors' summary). ‘

472« YAPA,-P.A.J. and BALASINGHAM, C.G.

The proteolytic action of papain on proteins in Hevea

latex. g J1. Rubb, Res. Inst. Sri lanka. 51 (1/2)

1974, 1-12, 2 grephs, 10 tables, 14 refs.

Treatment of natural rubber latex with papain serves two
purposes. First it acts as a coagulant, second it reduces
the nitrogen content of the final product substantially,
the reduction generally being in the range of 30 - 50 per
cent. Pain brebks down Hevea proteins to the amino acids,
this is reflected in the increase in the quantities of

- several amino acids namely glutamic acid, serine,

¢ -alanine, tryptophan, phenylalanine, valine and leucines
present in the serum after enzymic action. Papein '
appears to be more effective at a neutral than at an
alkaline pH though the latter gave a rubber of a better
colour, Temperatures higher than the ambient temperature
were relatively favourable for the proteolytic effect.

Of the chemical activators examined only crysteine and
thiourea appeared to have any desirable effect on
deproteinization. Inhibitory effect of hydroxylamine
hydrochloride was so small that it can be used in
tombination with papain in the manufacture of CV rubber
with a low nitrogen content. The slight increase in the
ash content is, apparently, the only disadvantage of the
papain treatment which may be of some consequence. ‘

475. YAPA, D.A.J.; PREMATILLAKE, S.P. and LIONEL, W.A.

Proteolytic action of bromelain on Hevea latex. 1In:

International Rubber Conference, Kottayam, 23-28 November
1980. Abstracts of papers. Kottayam, Rubber Research
Institﬁte of India, 1880. Session 2, paper. 3.

The proteolytic action of purified bromelain and

unfractionated juice of pineapple (Anenas cosmosus) on
Hevea proteins was studied. Both were found tc be
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effective in hydrolysing Hevea proteins resulting in a

. low protein rubber which satisfies the specifications

474,

. for deproteinized natural rubber (DPNR). It showed a

temperature optimum around 45°% and a broad pH max near
8.0 The highest deproteinization (63.15 per cent) was
cbserved at 0.08 per cent W/V hromelain on latex. = The
low protein rubber obtained from bromelain or pineapple
juice (PAJ) treatment can be cyclized readily and
completely by the p-toluene sulphonic acid method. PAJ
treatment of Heveas latex is simple and economically
feasible and therefore is of obvious commercial importance.
(Authors' summary).

Physical and Chemical Prbperties

MENBIS, L.P.; ABEYAGUNAWARDENE, Susima; PEMAWANSA,
K.P.W.; WIJERATNE, M.S. and HETTIARACHCHI, S.

Developments in electrochemical aspects of natural
rubber latex. In: CISIR contribution to science and.
in@usfry; proceedings of the 21st anniversary seminar,
May 4=6, 1976, at the B.M.I.C.H.>Colombo. Colombo, |

Ceylon Institute of Scientific and Industrial Research, 1976.

pPp. 77-80, 4 tables, 12 refs.

The CISIR Rubber Technology Section has initiated a
programme of rescarch on electrochemical aspects of NR
latex. Some of the research in progress on 3 aspects of
NR latex, viz. (a) electrodecantation (b) electronic
deposition (c) electrochemical synthesis, are briefly
outlined,

NADARAJAH, M. and MUTHUKUDA, D.S.
The determination of the dry rubber content of natural

rubber latex by the use of the metrolac. Q. Jl. Rubb. Res.

Inst. Ceylon. 39 (3/4) 1963 : 85-94, 2 graphs, 6 tables,

6 refs.
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The use of the metrclac for the determination of the
rubber content of latex is based on the assumption that
the relation between the specific gravity and the dry
rubver content of the latex is constant. The authors

"explain why this assumption is not generally valid,

discuss several factors which effect the metrolac
readings, and indicate the correct use of the instrument.
The O'Brien Ceylon scale glass metrolac, the type commonly

-~ used in Ceylon, is based on the tapping¥system. Since

476.

477.

the tapping system has generally been changed to s/2, ¢/2,
100 per cent and monoclone plantings of clones with
latices.of different compositions have been 1ntroduced
calibration of the metrolac readings against trial
coagulations are necessary for each separate estate;
seasonal variations and clonal effects should be taken
into account. (Trcpical Abstracts. 19 (9) 1964 :

M 2132).

NADARAJAH, M.; SIVABALASUNDERAM, J. and DEKUMPITIYA, A.S.
Further factors affecting the plasticity retention index

of natural rubber. Q. J1. Rubb, Res. Inst. Ceylon.

43 (1/2) 1967 : 13-18, 9 tables, 5 refs.

Studies conducted in Ceylon showed the Hoekstra and
Wallace plastimeters to be equally suitable for determining
the plasticity retention index (FRI) of natural rubber

coagulation with oxalic acid resulted in higher (better)

PRI values than did coagulation with formic or phosphoric
acid at pH values of 3.4, 4.0 and 4.6; the effect of pH

was small. Exposure to ultraviolet light for 30 minutes
did not lower the FRI. The deleterious effect of sunlight
was found to be caused mainly Ly violet light, whereas green
light had the smallest effect. The PRI panel serap
decreased as collection was delayed, even during the night.
Pyrogallol proved to be the best antioxidant to

counteract the effect of exposure to sunlight. (TrOpical
Abstract. 23 (2) 1968 : No. 375).

SIVABALASUNDERAM, J. and NADARAJAH, M.

Factors affecting the plasticity retention index of

natural rubber. Q. J1. Rubb. Res. Inst. Ceylon. 42 (1/2)

1966 : 13-28, 17 tables, 11 refs.; Abstracted in

Proc. Ceylon Ass. Advmt. Sci. 21 (1) 1965 : 53.

* of seedlings with a 8/2, 4/3, 67 per cent tapping
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The PRI of panel scrap and cup lump have a much lower
value than that of the total solids of the corresponding
latex. An explanation for this could be that they have
been exposed to sunlight and to atmospheric conditions
for about 2 days. Another explanation is that there is
an increase in Calcium content towards the end of latex
flow and during spontaneous coegulation the phosphatides
in latex get degraded by the enzyme phospholipese D acti-
vated by Ca ions. Another explanation is the high
copper, manganese and iron content. Cup lump should not
be soaked in water for long periods as there is the
possibility of the antioxidants getting leached out.
Excessive milling should be avoided. The quality of the
sorap could be improved by soaking in a solution of oxalic
acid.. In the manufacture of latex crepe it would be
better if the latex is coagulated without dilution thus
retaining most of the antioxidants, and oxalic acid is the
best coagulating agent. Use of RPA 3, excessive milling
and drying over 100° should be avoided. The quality of
the latex crepe could be improved by adding EDTA or very
low concentrations of Antimucin before acid coagulation.
(Authors' summary). '

478. THARMALINGAM, R. and DISSANAYAKE, A.B.
| Implications of the use of the Metrolac in weighing
smallholders' latex. In: Report of the_fourth seminar
a.nd"workshop on progress and d.evelo;vn;ent of ru‘ﬁber
smallholders, Colombo, 17-22 July 1980. Published by the
Association of Natural Rubber Produciné Countries, 1980.
Appendix 9, pp. 97. (Sumﬁary).

An abstract.

479. YAPA, P.A.J.; FERNANDO, D.M. and PEIRIS, B.M.S.G.

Heritability of raw rubber properties in a Hevea population.

Proc, Sri Lanks Ass. Advmt. Sei. 36 (1) 1980 : 23-24.

An abstracte.
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Bacteriology

480, JOHN, C.K.; NADARAJAH, M. and LAU, C.M.

Microbiological degradation of Hevea latex and its

- control, Jburnal of the Rubber Research Institute of

Malaysia. 24 (5) 1976 : 261-271, 10 tables, 25 refs.

This paper reports the results of a series of
investigations of promising chemicals which include
bactericides, enzyme poisons and substrate-complexing
materials. Chemicals which are able to react with
‘carbohydrates, enzyme poisons and bactericides and
which can be used as secondary preservatives for field

- and concentrated latices were investigated. Good
control of bacterial proliferation and volatile fatty
acids (VFA) build-up in field latex were obtained for two
. or three days, in the presence of 0.2 per cent ammonia and
a secondary preservative such as hydrazine hydrate, l=(3-
chlorallyl), 3, 5; 7 triazy-l-asoniadamantane chloride
'hydroxylamine neutral sulphate, 1, 2-benzisothiazoline-
d=one, tetramethyl thiuram dlsulphldé and 2, 2 methylene
bis(4~chlorophenol).  Ammoniated latex treated with a
small amount of hydrazlne, hydrate, or hydroxylamine
‘neutral sulphate, or tetramethyl thiruram disulphide
prior to and immediately after centrifugation gave
concentrates with better ‘properties than those obtained.
by a single treatment of the same chemical at higher -
concentrations after centrifucation. . Early addition of
the secondary preservative also helps to give clean _
concentrates even ‘from field latex containing a high level
of biochemically degradeable aubstrates and/or ammonia-
resistant bacterla. (Authors' summary) '

481. NADARAJAH, M.

Preliminary studies on the'effect of the meréury fungicide,

antimucin WB oh rubber yield. Q. J1. Rubb. Res. Inst. Ceylon.

41 (1/2) 1965 47-54, 6 tables, 10 refs.
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Phenolic and mercury fungicides are applied on the
tapping cut to prevent Bark Rot. Their bacterieidal
action on acid producing bacteria present in the tapping

cut should give increased yields. But both these types
of fungicides are latex coagulants and this property may

- result in an adverse effect on yield. It is known that the

482,

483.

enzymes which play an important part in rubber biosynthesis
contain thiol groups. Organo-mercuric compounds are known
to react with thiol groups. Hence this interaction of the
enzymes with the organi-mercuric compounds can adversely
affect yield. Our preliminary investigation shows that
this could occur when Antimucin is applied: (1) to trees
of certain ¢lones just before tapping but after removing
the panel scrap; (2) to slaughter tapped trees; and

(3) to high-yielding trees. (Author's summary).

Preservation and Storage

DHARMASENA, W.

Preserigtion and concentration of ﬁatural rubber latex.
Kermentha. 5 (9) September 1976 : 20-21, 2 diagrs.,
2 tablés5:i

In order to preserve rubber latex from coagulating, the
action of the carbonic acids and metal ions presence in the
‘latex should be suppressed. For this purpose an anti-
coagulant like ammonium hydroxide is used. 'Creaming
proccss' used for reducing the percentage in rubber latex
from 65 per cent to 40 per cent is also briefly described.
This process does not require large machinery and the
implements may be manufactured locally.

JOHN, C.K.; NADARAJAH, M.; RAD, P.S. Rama; ILAU, C.M.

) En_d-.NG’ C¢So o . i

' A composite preservation system for Hevea latex. In:
Proceedingé of the International Rubber Conference, Kuala

Lumpur, 1975. Kuala Lumpur, Rubber Research Institute of

Malaysia. Vol. 4, 1976, pp. 339-357, 2 figs., 13 tables,

’ 25 refSQ
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A number of composite systems have been investigated
as secondary preservatives for field and concentrated
latices, and are consisting of low levels of ammonia,
tetramethyl-thiuran disulphide (TMTD) and Zinc oxide has
been found to preserve field latex for many days. There
is no apparent difficulty in processing the stored latex
either into concentrate or dry rubber. The system is
efficient and enable the processing of latex from small
holdings into good quality concentrate or dry rubber.
It helps ‘to reduce the day-to-day variation in the
quality of latex received in large centralised processing
factories. The dry rubber or concentrate derived from
this latex has satisfactory technological properties. . The
new system costs only about half as much as with the
conventional methods. = (Authors' summary).

Creaming and Conqentration

484. AMARAPATHY, A.M.A.

Feasibility of creaming natural rubber latex in Sri Lanka.

Proc. Sri Lankg.&ss. Advmt, $ci. gg (1) 1979 : 49,
An abstract. -

485. AMARAPATHY, A.M.A.

Preparation of concentrated latex by the creaming technique.

R.R.I.S.L. Bulletin, 14, 1979, 15-19, 5 figs., 2 tables.

Although centrifuging is the most popular method of
concentrating natural rubber latex, centrifuges are very
expensive. This article discusses the possibility of using
tamerind seed powder as a creaming agent and compares it
with sodium alginate with respect to efficiency and
concentrate properties. - The main advantages of the creaming
process are its simplicity, ease of operation, low labour
cost, and low capital cost of installation. :
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486. KARUNARATNE, Scw. gl_d_' MMIS, BoPaHoRo

487,

488,

489,

Electrodecantation of naturdl rubber latex. Proe¢.Sri

Lanks Ass. Advmt. Sci. 35 (1) 1979 : 44.

An abstract.

Coagulation

COOMARASAMY, A.; YAPA, P.A.J. and KASINATHAN, S.
Use of palmyrah seed distillate es a coagulant for natural.

rubber latex. Proc. Sri Lanka Ass. Advmt, Sei. 34 (1) 1978 :

22.

An abstract.

KARUNARATNE, S.W. and PIYADASA, K.A.
Coagulation of natural rubbef latex with hydroohloric'acid

(’e1)e Qo J1l. Rubb. Res. Inst. Sri Lanka (Ceylon) 50 (¥/4)

1973 : 151-156, 4 tables, 2 refs.

Natural rubber derived from HCI coagulation was tested for
any deleterious effects, principally ageing, and it was found
that under controlled conditions HCI coagulated rubber after
shelf ageing as well as accelerated agelng. (Authors'
el

MUTHUKUDA, D.S. and NADARAJAH, M.

Latex coagulating tanks. R.R.I.C. Bulletin (N.S.) 8 (%/4)
1971 : 79-85, 3 diagrs., 3 tables. |
In the manufacture of raw rubber from latex, whether it is

smoked sheet, pale crepe or new process rubber, the latex
has to be bulked and coagulated in tanks. Various types of



- 229 -

coagulating tanks used in Ceylon are described in this
article. The cheapest lining material for these tanks
in Ceylon has been found to be Epikote resin. However,

~ porcelain tiles, which can be considered to be the next

490,

cheapest material, not only give a cleaner appearance to the
tanks, but also involve less expenditure to the country in
terms of much needed foreign exchange. From the point of
view of performance, both kinds of lining material have
proved to be equally satisfactory.

NADARAJAH, M.; YAPA, P.A.J.; BALASINGHAM, C.G. and
KASINATHAN, S. < -

The use of papain as & biological coagulant for natural

rubber latex. _G. J1, Rubb. Res. Inst. Sri Lanka (Ceylon)

50 (3/4) 1975 : 134-142, graph, 7 tables, 13 refs.

491.

The use of papain as a general coagulant for natural
ribber latex is conjunction with formic acid for raw rubber
manufecture should give & superior rubber as it will have a
lower nitrogen content. This method of coagulation would be
of value in the manufecture of partially purified crepe and
in coagulating of skim latex to get rubber of acceptable
quality. Papain fetches a high price but rubber estates
could preoduce it for their own use at reasonable prices by
inter-cropping papeya between immature rubber trees. This
can be conveniently done as the pericd during which papain
can be commercially exploited (3 to 4 year) coincides with
the period during which it can be successfully grown as an
inter-crop. (Authors' sumnery).

RUBBER RESKARCH INSTITUTE QF CEYLON, Advisory Circular
Nos. 750 ) o - .‘

Prevention of coagulation in the field. Agalawatta, R.R.I.C.

Latex from young trees and from trees of certain clones,
shows & tendency to precoagulation prior to arrival at the
factory and manifests itself in lumps in the latex cup, clots
in the latex, coagulation during transportation and
fermentation bubbles in the coagulum. This is minimised by the
edditicn of latex anticoagulants, and this Circular describes,
choice, method of application, preparation and dosage of
anticoagulants. For sheet manufacture ammonia is considered
the best anticoagulant, except for latex from high cuts for
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which formalin is recommended. TFor crepe manufacture
sodium sulphite should be used because ammonia and
formalin may cause discolcuration in the crepe.

SATCHUTHANANTHAVALE, R. and SATCHUTHANANTHAVALE, Vimeladevi

Bacterial coagulatlon of latex.» Q. J1. Rubb., Res. Inst.

-

Ceylon. 48 (3/4) 1971 : 182-192, 5 col., plates, 3 tables,
14 ref%.

This paper gives some prellmlnary observations and results
of experiments directed towards the coagulation of latex by
the eid of suitable strains of bacteria, after they were
cultured in a coconut water medium. The experimental work
is divided into 2 parts: (1) The isolation and selection
of bacteria on their ability to oeagulate latex; (2) the
physical and technological properties of rubber obtained by
bacterial treatment. If the conventional acid coagulation
method is adopted, the cost of acids, and anticoagulants will
amount to RS, 1,350,000 or more in foreign exchange, for 135
million pounds of sheet rubber produces annually. Bacterial
coagulation involves no foreign exchange expenditure.

SATCHUTHANANTHAVALE, R.; SATCHUTHANANTHAVALE, Vimaladevi;
NADARAJAH, M. and AMARASINGHE, I.

Possibilities of bacterial coagulation in rew rubber

manufacture. Q. J1. Rubb. Res. Inst. Ceylon. 48 (3/4)

1971 : 193-201, 3 col. plates, 3 tables, 6 refs.

Item No.492 have demonstrated that controlled coagulation
of field latex could be effected by seeding field latex with
suitable strains of bacteria. This paper examines the
possibilities of this method of coagulation as applied in the
field and also its applicability for latex skim coagulation.
The controlled bacterial coagulation is a useful process in
enabling smallholders' latex to be converted into new process
rubber by coagulation in the cup. It can also be used for
coagulation in the factory. It is also of value in
coagulation of skim latex to give a rubber with superior

- properties than acid coagulation with no attendant problems of

odour nuiqance.
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Skin Letex

494. YAPA, P.A.J.; NADARAJAH, M. and LICNEL, W.A.

-

High quality low protéin rubber from skim latex.
In: “InteinatioﬁalvRubber Research and Development Board
Symposium, Kualé Lumpur, 15~18 ng,1978, orgénized by the
~ Rubber .Reséarch Institute of Malays, Text of Papers.
["London 7, IRRDB, 1978. 5 p., 5 tables, 7 refs.

(Preprint).

A new method based on enzyme deprotelnlsatlon, for the
productlon of high quallty rubber from skim latex is
described. = The process is falrly simple, involving a
creaming step followed by mixing of creamed skim with fresh

- field latex and cvernight treatment - coagulation with papain.
1t gives a rubber with a considerably low nitrogen content
(0.15 per cent) and a satisfactory PRI (62), the best values
obtained for skim rubber, by any method reported so far.
Preliminary results on technological and dynamic pnopertles
are also satisfactory. (Author s summary).
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RUBBER CHEMISTRY AND TECHNOLOGY

General

-

495, ABRAHAM, A.V.
Adapting rubber goods for the export market. Karmantha.

4 (2) February 1977 : 18-19.

This article contains a few general extracts of
recommendation from & report by the author as a UNIDO
Product Adaptation Advisor who was in Sri Lanka on a 6
months assignment in 1976, assisting the Ministry of
.Industries on a project for adapt:mg rubber products for the
export market.

496. ANON L | o
' »Incehtivesv for the production of new forms of natural

rubber. Ceylon Trade Journal. 33 (7) July 1968 : 213-214.

The Government of Ceylon decided on 5th July 1968, to offer
certain incentives to firms which undertakes the manuf’acture
of new forms of rubber such as Hevea Crumb, Dynat Natcom.,
and these are briefly ocutlined in this paper.

497, ANON
Rubber products - manufactured and processed. In:
Ceylon Investment Guide - the rubber, leather, wood and non-
metallic mineral products industries, prepared for the Ministry
of Industries and Fisheries of Ceylon by theEconomist.
Intelligence Unit, London, 1968, Chap. 1, pp. 830, 9 tables.
This guide presents the detailed results of a survey of the
rubber of Ceylon which was carried out by the Economist
Intelligence Unit for the Industrial Development Board of Ceylon
in mid-1967.  The purpose of the guide is to give existing and

potential industrial developers comprehensive information on
rubber industry with a view to encouraging new industrial
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development or an expansion of existing development

‘wherever all the necessary conditions are considered

appropriate. "The following items are considered in this

498,

499,

500.

guide: Primary rubber;  various rubber producte e€.ge
mattresses, cushions, seats, car accessories, piping and
hose, buckets, toys, etc.; Rubber seed oil.

AMARAPATHY, A.M.A.

Possibility of expansion of the latex based industry in

Sri Lanka. R.R.I.S.L. Bulletin (N.8.). 12 (1) 1977 :
85-86. |

Rubber'products manufactured by the latex and by dry ‘
rubber are costed, and found that, it is profitable tc invest
money on manufacturing latex based products. Possibilities

of manufacturing various types of products for export are also
discussed. ' _ '

BANDARANAYAKE, Lalitha Dias

A select bibliograephy on pollutibn in the rubber industry.
(Covers the period 1941-1978‘). Colombo, Ceylon Institute of
Scientific an@'Industrial'Research, Technical Library and

Informetion Serviee, 1978. (Bibliographical series 11/78).

[fiiJ7, 4 p. (Mimeographed).

A select list of 27 items, some of them are abstracted, and
they have no relevance to Sri Lanka

DE SARAM, C.S.
The need for education in the rubber products manufacturing

industry in Sri Lanka. R.R.I.S.L. Bulletin (N.S.). 12 (2)

1977 : 72-74.



501. DE SOYSA, W.C.R.
Bounce to rubber industry. Karmantha. 6 (10) October
1979 : 11-13, 1 photo.

The local rubber goods manufacturing industry in Sri Lanka
has not made any notable progress, for the following reasons,
even though the industry has been carried on for a number of
years; lack of technical know-how, financial problems to
improve technologically, non-availability or high cost of the

“ raw materials (local and foreign), non-availability of better
marketing set-up, poor quality of rubber products by the
small=scele manufacturers, high prices of machinery and
equipments. This article is concluded with few recommendat-
ions to overcome and improve this industry.

502. DE SOYSA, W.C.R.
The rubber goods industry in Sri Lanka. Katubedde,
Moratuwa, Industrial Development Board of Sri Lanka, 1979.
V, 44 p., 8 appendices.

.This report in rubber goods manufacture with special
reference to small=scale industry is the third of the series.
This report deals with all aspects of the rubber goods
industry in Sri Lanka during the period 1966-1977 and
highlights a number of important problems relating mainly to
“technological aspects. The manufacture of tyres and tubes
has been left out in this study as it is being done only on a
large. Specific references have been made to the problems
with regard to the essential raw materials, quality, the
prices of products and lack of essential testing and laboratory
facilities for the industry. The main objectives of the
study are: (a) To assess the state of technology of the
rubber goods industry in Sri Lanka; (b) to identify the
general problems where assistance is needed, (c) to identify
critical problem areas in which technical assistance is
needed, (d) to suggest guidelines for development possibilities.
This report will provide an overall picture of the rubber
goods industry in Sri Lanka. ‘ '
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503. DHARMASENA, W.
Bocst for rubber 1ndustr1alists. | Karmantha, 6 (6)»
June. 1979 17-18, 1 photo. | -
Varlous types of technological assistance, management
. assistance and financial incentives provided by the Rubber
Industries Unit of the Industrial Development Board of Sri

- Lanka to the small and medium scale rubber 1ndu strialists
. are brlefly &escrlbed 1n this artlcle. _

504, HEINISCH X. F.
Review of the Chemistry Department / R.R.I.C. for 196QJ7

Rubbo, Res. Inst. Ceyion.’Ang. Rev. 1960 (1961), pp. 65-74,

The work of the Department has been largely concerned with
determination of dirt content of Ceylon rubbers and of the
copper content of latex and scrap from copper-dusted areas.
It bas been found that the high dirt content of scrap rubber
may be substantially reduced by sosking the rubber prior to
milling in solutions of surface active substances, such as
"Detergent 40E". Experiments on ¢copper contamination of
rubber have shown a residual effect of copper on rubber
obtained from trees which had been previously dusted with
copper compounds, the copper being removed from the bark of
the trees by rain water and contaminating the bark scrap.

The degree of copper contamination may be reduced by the use
of polythene film rainguards fixed over the tapping panel, by
blending the scrap from dusted and non-dusted areas and by
soaking it for 24 hours in a weak solution of oxalic acid.
Exjeriments on latex coagulation have resulted in a simple
method of controlling coagulation by the use of bromo cresol
green indicator paper which is highly effective for controlling
coagulation by formic or acetic acid but not nearly as
effective when oxalic acid is used as the latex coagulant.
Investigations into the prevention of mould growth on smoked
sheet have shown that three of the fungicides, tested for
their cffectiveness on the four species of mould most commonly
found in Ceylon sheet rubber, may prove to be excellent
substitutes for paranitrophenol,

505. HEINISCH, K.F.

Review of the Chemistry Department, / R.R.I.C. for 1961 7.

Rubb, Res, Inst. Ceylon., Ann. Rev., 1961 (1962), pp. 76-88.
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A systematic study of the latex and rubber of 20
clopes is in progress. Monthly samples of the latex are
tested for dry rubber content, total solids, percentage
of yellow fraction and v1sc031ty at 30°C and the total
solids are tested for ash, nitrogen, water extract,
acetone extract, caustic potaSh.extract, copper, iron,

- manganese, magnesium, phosphorus, calcium and potassium.
" The crepe made from the latex of each clone has been

506.

tested for colour and plasticity. Considerable interest
has been shown by estates regarding the use of "Detergent
40E" and trisodium phosphate in reducing the dirt content

_of scrap rubber. It has been found that Robin Blue used

at concentration of 2% to 3 per cent in diluted Antimucin
WB solution acts as a good indicator without staining the
scrap srepe. Crepe rubber manufactured on five estates
has been sampled weekly and tested for dirt, copper,
manganese, iron and ash. Treatment of scrap rubber for
the reduction of copper and manganese content has been
successfully carried. Investigations on carotenoids and
enzymes in clongl latices are in progress. A microscopic
study of the non-rubber particles present in fresh latices
of a number of clones has shown dlfferences in the amount
and type of these particles.

KARUNARATNE, S.W.

Rejuvenation of the natural rubber industry in Ceylon.

R.R.I.C. Bulletin (N.S.). 3 (3) 1968 : 46-52.

The author put his finger on the ¢rux of the problem by
pointing out that although on the balance of properties
and velue for money, the natural rubber (NR) may be
unrivalled, it would be foolish to expect this position to
to on for ever. NR must move with the times and he
pointed out that technically specified NR has removed the
special advantage hitherto enjoyed by synthetic rubber,
and he advocated the vigorous exploitation of this factor
together with replanting with high-yielding clones as the
two most important goals to aim at for .the future
prosperity of NR. The author also made the very important .
point that all new process rubbers are basically the same -
the principle behind them is the breaking up of the coagulum
into small particles, which are cleared of dirt, rapidly
dried and packed in small bales, of convenient size, and
sold to technical specifications. Therefore, terms such as
crumbling, granulation, comminution, pellet:.satlon and ’
shredding are merely technicel terms - jargon, as the author
says. The choice of processes must be governed primarily
by the cost of the machinery required and will be favoured
where existing machinery can be adopted.
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KARUNARATNE, S.W.
‘Review of the Rubber Chemistry Department, [,R R.I.C.

for 196247. Rubb. Res., Inst. Ceylon. Ann, Rev., 1967

(1968), pp. 60-68.

In order fo formulate a technical specifiication scheme

-for Ceylon rubbers large=-scale sampllng and testing of
sheet and crepe were underteken. The results have been

encoureging. . Heveacrumb, one of the newer forms of
rubber is now being manufactured at the Institute's pilot
plant on Peenkande Estate. Heveacrumb from fraction,
cup lump, tree laces as well as mixes have now been tried
and tested for technical properties.  Further
experiments have now been designed to improve the quality

.. .of the crumb produced. . The Institute is now in a
”1p631tion to advice on the manufacture of' the newer forms

508.

of rubber produced by any of the newer processes such as
by pelletisation, comminution, granulation or mechani-
chemical crumbling. The plasticity retention index
(PRI) studies were continued. The manufacture of foam
rubber from creamed latex and rubberising of jute hesian
also received the attention of this Department.

KARUNARATNE, S.W.

Review of the Rubber Chemistry Department, th.R.I.C.

for 1968 /. Rubb. Res. Inst. Ceylon. Ann. Rev., 1968
(1969), pp. 59-63. |

The Rubber Chemistry Department was seriously understaffed
during the period under review. The Department continued
to provide advisory services to the large estates on
problems connected with the manufacture of raw rubber,

t also handled many inquiries on the manufacture of new
forms of. rubber. The estate experimenting on the
production of Heveacrumb with the assistance of the Instltute,
completed production of a trial batch of 5 tons of this form
of block rubber from a mixture of cup lump and tree lace.
Very little technological research was carried out, other
then routine technological testing, and this was mainly due
to lack of emphasis on such work. Witk the recruitment of

 additional steff and the provision of adequate funds, both

of ‘which have already been buggeted for, the Department will
be expected to carry out technologicel research in the

4
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future. A large part of the time of the staff was

devoted to carrying out routine tests for technical
specification of crumb rubber as well as scrap prades,

It is strongly recommended that a separate spedification
unit be set up to handle specification testing. A survey of
FRI of the various grades of estate and smallholders' RSS
and estape brown crepe has been launched. Sampling for
this purpose is being continued from 6 estates in the
Kalutara District. The Depertment also helped to orgenise
the symposium on the appraisal of new developments in

natural rubber processing and presentation.

KARUNARATNE, S.W.
Review of the Rubber Chemistry'bepartment ATh,R.I.S.L.

for 1979 /.  Rubb. Res. Inst. Sri Lanks. Ann. Rev., 1979

(19€0), pp. 91-113.

An alternative bleaching agent to xylyl mercaptan
(RPA3), namely tolyl mercaptan (brend named RR17), was
found suitable for use in the manufacture of high quality
crepe rubber. At least 1C different types of mercaptens

" had to be screened in order to select tolyl mercaptan

which was found to be even superior to RPA3. The Crepe
Rubber Development Unit (CRDU) has concentrated on the
menufacture of light coloured high quality NR to consumer

- requirements. The development of colour (@iscolouration)

during storage of crepe rubber, the colour coding system

for crepe rubber, which is based on the production method

and the classification of crepe rubber on the basis of its
solution viscosity was studied. It was found that storage
berdening of liquid rubber could be reduced by incorporating
a radical quencher like ZDC. Several attempts inter-related
or other-wise have been made in order to introduce
thermoplastic properties into NR. Both blending and
grafting techniques are described. Attempts have been made
to synthesise amine-based antioxidants and dual purpose
accelerators. The work on the development of network bound
antioxidants in NR by the thiol addition reaction has come

to & standstill due to the non-availability of the chemical
required in commercial quentities. Several applications

for low temperature curing systems are highlighted here. An
interesting and useful application is in the rubberising of
bullock cart wheels. However without changing the design
of the cart, maximum benefit from the above development
would not be feasible. Low temperature curing systems based



- 239 -

on NR could be used to safeguard the tea bush against
desiccation and borer attacks by effective scaling of
“pruning cuts. Promising ebonite formulations for
compression moulding of engincering components are described.
About 5 tons of cyclised rubber per month are manufactured
presently in four estate factories. Deproteinised NR
‘prepared by pepain/acid coagulation is satisfactory for
cyclisation in the open mill using p-toluene sulphonic acid.
Incorporation of 5 per cent Ca0 helps in the neutralisation
of excess acid. Mctal salts of higher fatty acids such as
calcium stearate and the calcium salt of rubber seed oil
fatty acid (CARSOF) have been shown to be very effective
activators of sulphur vulcanization., Carboxyl methyl
cellulose (0.5 per cent) was used as a wetting agent in the
manufacture of Rubber/Carbon black masterbatch in the latex
stage, It has been found that the sheet form is the most
suitable way to prepare the masterbatch for drying.
Compounds prepared from the masterbatch have been tested

out and found to be satisfactory. The properties of local
clay were continually monitored. Some variation in acidity
leading to rctardation of wvulcanization has been
spotlighted., In the processing of latex, the work reported
includes preservation, concentration and dialysis of NR
latex. In the field of raw rubber processing, RRIC 103

was found to be the most suitable of the RRIC 100 series
clones for crepe rubber manufacture, whereas RRIC 102 was
‘found to be unsuitable due to discolouration. An ettempt
to make CV block rubter by direct pressing of CV lace crepe
is reported. Solar energy for drying crepe rubber is
appropriate in the context of the emergy crisis. Technical
specification of NR continued to be one of major functions
of the Department. 6 block rubber factories are registered
with the specifications unit and the average number of
samples tested daily is about 100. The clone RRIC 39 has
been found to bec the best clone for enzyme deproteinization,
using papein. Effcct of Ethrel stimuleiion on some of the
non~rubber constituents were investigated. No significant
* change in thidls werc observed in the A-serum during the
first 24 h after stimulaticn. An electrophoretic technique
for the separation of serum proteins on polyacrylemide has
beenestablished. A useful non-rubber resource is rubber
secd oil (RSO). Of the triglycerides available in Sri Lanka,
RSO is the only one which has useful drying properties.
Light cdloured alkyl resins were prepsred in a purified form .
and this work is reported. The free import of linseed oil
may jeopardise this nascent industry.
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510, KARUNARATNE, S.W,
. Strategy for the orderly development of the rubber goods

industry in Sri Larka, R.R.I,S.L, Bulletin (N.S )

12 (2) 1977 : 69-71.

The author considers the following factors vital for the
development of the rubber goods industry : availsbility of
raw materiaels, machinery and technical know-how; quality

control, locel demands, and exports. The suthor also scts

out the following stratcegies for the develepment of the
~industry, = 1, Adequate financial resources;
2, Unrestricted importation of vital machinery in demand;
3. Research and development; 4. Setting up a Technical
Service Centre; 5. A scheme to ensure quality standards;
6. An export promotion council, '

511. MENDIS, L.P.

Future of natural rubber industry. R.R.I.S L. Bulletin

(N.8.) 12 (2) 1977 : 114-116.

The author bricfly summarises the type of important rescarch
~being done overseas with a view to develop the natural rubber
industry, and then briefly describes attempts in Sri Lanka to
develop more and more of quality products., Five aspeets of

reseerch will be dealt with viz, (a) MR in multi-component

systems; (b) crystallinity of NR; (e¢) injection moulding of

NR; (4) fractionation of Nk and (e) NR in engincering.

512, NATARAJAH, M.

Possibilities of rubber products menufacture in Sri Lanka.

R.R,I,S.L, Bulletin (N.5.). 12 (2) 1977 : 63-66.

The author writes that our efforts in making gigantic
strides in the near future to produce rubber products for
export does not look very bright and the possible products

- for export are footware, dipped goods and rubber bands. The
author suggests, 1. the early manufacture of reclaim in Sri

. Lanka; 2, manufacture of remilled sole crepe in Sri Lanka;
3. co-ordinated increase in research in rubber products and

new uses are necessary to make the rubber product industry
more active. '
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NADARAJAH, M.

Recent advances in rubbér chemistry and technology at

| the Rubber Resesrch Institute of SriiLanka,wmﬁ}R.I.S.L.

514,

Bulletin (N.S.,). (Conference supplement). 8 (5/4) 1973 :
32-34,

A short review of activities in rubber chemistry and
technology at the R.R.I.S.L.

NADARAJAH, M,

Speciality rubbers and plastic derivatives based on natural

rubber. Polymer Journal. 3, 1971/72 : 37-40, table,

26 refs.; = Reprinted in R.R.I,C, Bulletin (N.8.). 7 (3/4)

1972 : 76~84,

The tendency for everproduction of synthetic rubber and
their substitute for NR even in areas or production where NR
would be more suitable has had generally a depressive effect
on price of NR. Hence finding markets for natural rubber
at a fair price has off and on become a problem of decp
concern to NR producing countries. The solution for this
situation is obvicusly to meke NR more competitive in the
world market by the evolving of very high yieldirg clones, by
better agricultural methods and more effective tapping methods.,
Efforts of producing countries should also be directed towards
the manufacture of consumer products instegd of exporting NR
as a primary product. "with this in view Research Institutes
in NR producing countrics should oricntate their resecarch

. programme by laying more emphasis on rubber technology. Thin

515.

article dfscusses the various types of NR have been produced
and their application to industrial uses, all bascd on the
rescarch findings of the Rubber Rescarch Institutes of Ceylon.

NADIRATAH, ¥.

‘Review of the Chemistry Department, / R.R.I.C. for 1962 7.

Rubb, Res. Inst. Ceylon. Ann. Rev. 1962 (1963),

pp. 113-127,
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The systematic study of the 1atex and rubber has been
continued for the second year., Monthly samples of latex
of 20 seleccted clones are tested for dry rubber content,
total solids, percentage of yellow fraction and viscosity.
The total solids are tested for ash, copper, iron, . . ..
manganese, magnesium, phosphorous, calcium and iron. The
crepe made from the latex of cach clone has been tested
for colour, plasticity, tensile strength, elongation at
brcak and strain, Crepe rubber manufactured on 3 estetes
have been sampled weekly and tested for copper and dirt
content, Investigations of the copper and manganese
content of low grade rubbers mainly Brown Crepes manufactured
from scrap rubber, have shown that these low grade rubbers

- often greatly exceed the specified maximum of 8 p.p.m. for

copper and 10 p.p.m. for manganese, as laid down by the
Rubber Manufacturer's Association of New York (RMA). The
following factory practice for treatment of scraps im
rccommended as a normal procedure throughout the year to
ensure that the copper content of the scraps is kept within
the RMA specification, All panel scraps, ecarth scraps and
also cup scraps are soaked for at least one day in five to
ten times the volume of fresh sheet or crepe serum to which
0.1 per cent detergent may be added to remove dirt, Care
should be taken to ensure that the scraps are properly

. submerged in the soaking solution. It has been suggested to

the RMA that the levels selected for manganese should be
based on the quality and form of manganese which will be
harmful to rubber products and should take into account that
low grade rubkers may absorb manganese from the bark of the
trees. The figure of 25 p.p.m. has been suggested as the
upper limit for manganese content of low grade rubbers., The
extent of copper contamination of panel scraps as a result
of spraying with copper formulations for the control of
Phytophthora Leaf-Fall is very high at the first tapping
following the spray application due to direct contamlnation,
but it assumes rcasonsblc limits on subscquent tapping days,
being somewhat higher for the spray formulations than for
the copper dusts, Complaints of dirt in Ceylon Thick Pale
Crepe have been made by overseas buyers and estates were
advised to keep their factories clean and not to use dirty,
rusty water for the dilution of latex. TEstates are also
advised to use ultramarine blue instead of Swedish Red power
to facilitate the supervision of the application to the bark
of the water-miscible panel fungicides for the control of
Bark Rot., Experiments for a direct determination of the
colour of latex and for the improvement of the colour of
finished scrap erepes are in progress. Investigations on
the oil-extension of Natural Rubber at the latex stage are

R —
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also in progress. Investigation into the causes of
discolouration of latex is being continued. A method has
been devised to extract phenolic substances from the latex
anu chromatographic studies of the phenolic extracts are in
 progress, - Advice and demonstrations have been given to the
Superintendent of an estate interested in the memufacture of
Superior Processing Crepe. Experiments on the treatment of
effiluents from rubter factories to remove offensive smalls
haeve been continued, Several estates have been visited end
advice given on crepec manufacture, sheet manufacture, screp
manufacture, weighting of latex, precoagulation of latex,
extensions to the factory and centrzlised rubber manufacture.

516, NADARAJAH, M,

Review of the Rubber Chemistry Division, /[R.R.I.C. for

1965_7. Rubb, Res, Inst. Ceylon. Ann, Rev., 1965 (1964),

pp. 82-95.

Advisory work of the Division has been concentrated on the
improvement of the quality eof lower grade sheet and crepe and
concentrated latex manufactured in Ceylon. A total of 168
visits have been made by the Acting Head of the Division and
his technicel staff to commercial estates during the year
under review, An attempt has been made to determine the
mercury content of bark and latex resulting from treatment of
tapping panels with organo-mercurial fungicides, With
increased acreages of yofing budded rubber coming into tapping,
estates are finding it increasingly difficult to determine the
dry rubber content accurately with the use of the metrolac,
The work of calibrating the metrolac has been undertaken on
several estates. The analysis of latex of 23 cloncs grown
under local conditions has been continued. The results for
1962 have been summarized in Table I of the review of the
Division, The cause of brittleness, sometimes found in sheet,
manufactured from young trecs, is not fully understood. Shect
may be down-graded on this account, Under these circumstances
visual grading could be quite inadequate in terms of ultimate
properties. It was found that latex from treces up to 10 years
of age produced shects whick lacked elasticity and showed a
tendency to break on stretching, Satisfactory oil-extended
sheet rubber has been manufacturcd at the Institute, Arrange-
ments have been made with the Ceylorn Institute of Scientific
and Industrial Research to test this rubber for use in the
,manufacture of retreated tyrcs. . The calcium content of latex
shows an increase with the time of the flow of latex, while
in the case of magnesium content there is generally a decrcase
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with the time of the flow of latex, The potassium content

of panel scrap is appreciably less than that of the
corresponding latex. Discolouration in scrap rubber is

also caused by non-enzymatic browning., Methods of

improving the colour of scrap crepe with the use of sodium
bisulphite has been recommended for improving the quality

of this grade of crepe. Experiments were continued to find
ways and means of decreasing the rather high manganese content
of scrap crepe in Ceylon, especially that mamfactured from
panel scrap., A clonal assay of the quantity of phenols in
clone RRIC 7, which causes a marked enzymatic discolouration -
of its latex, indicated the presence of phenolic bodies in

the latex., Methods of minimising such discolouration have
been recommended, The Rubber Chemist collaborates with the
Natural Rubber Producers Rescarch Association in the United
Kingdom by sending prepared fresh samples of Hevea
brasiliensis, H. benthamiana and H. spruceana latices for
carrying out fundamental rescarch on the biosynthesis of latex
with the aid of the electron microscope.

NADARAJAH, M.
Review of the Rubber Chemistry Division, /R.R.I.C. for

1964 7. Rubb, Res. Inst. Ceylon. Ann. Rev., 1964 (1965) pp.

87-98,

The Rubber Chemistry Division has conducted refresher
courses for Rubber Makers in the Kalutera and Ratnapura
Districts under the auspices of Planters' Association of these
districts. The Head of the Rubter Chemistry Division and the

Senior Technical Assistant addressed the Estate Superintendents

of the Kalutara and Kclani Valley Districts on rubber meking
at the respective district clubs on application made by
Planters' Association of these districts. The Head of the
Rubber Chemistry Division and Mr. O,M.R, Sirisena have
assisted the Institute of Rubber Industry (Ceylon Section) in
conducting part-time lecctures for training 28 persons, drawn
from the rubber industry in Ceylon, to cover the L.I.R.I,
sy1labus in 18 months.  Latex collected from trees with
increcased tapping intensities has a lower dry rubber content
that that obtained from the more normal intensities of
tapping. Double-tapping for increasing crop is a case in
point where latex with a reduced d.r.c. presents difficulties
in the weighing and determination of the correct d.r.c. for
the payment of tappers. Samples of latex from eclones PR186,
REIM 501, and Nab 12 collected in vessels surrounded by ice
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have been sent monthly in polythene containers packed in
ice in a thermos flask to the Natural Rubber Producers'
Research Association, England for purposes of resecarch.
The average values of nitrogen content in samples of latex
and rubber from 28 clones collected monthly in 1962 are
presented in the report for 1964, Trees stimilated for

" increased yields lead to late-dripping conditions, = The

results obtained on the calcium content and yield of
stimulated and intensively tapped trees compared with normal

 _yields arc recorded in Tgble II of the report. It has been

suggested that there might be a relationship between calcium

- content and yield and that an inercase in a high
 concentration of calcium ions is connected with the cessation

518,

of latex exudation presumably by the coagulation of latex at
the cut ends of the latex vessels, Samples of oil-extended
ribbed smoked sheect containing_ZS'per cent napthenic (Sun
Rubber Process 0il 596) and 25 per cent high aromatic
(Sundex 1,585) o0il were despatched to the Sun 0il Company,
U.S.A, for testing. Both oils are suitable when extending
natural rubber up to 25 per cent. The soaking of panel
scrap in fresh serum for 1 or 2 days reduces the copper
content below the specification limit of 8 p.p.m. hut not
the manganese with a specification limit of 10 p.p.m.

No. 3 Palé-Crepe which is fractioned yellow crepe contains

2 higher minecral content than No. IX Pale Crepe, which is
fractioned white crepe. The Physical properties of crepe

‘samples made from 21 clones have been determined and presented

in Tebles 8 and 9. The crepe from clone AVROS 352 gives
fast curing crcpe (Blue circle) while those of PB 86, 107,
Nab 15, RRIC 5, 7, 52, 86, Nil 3/2 and Wagga 6278 give medium
curing crepe (Yellow circle). The phenol content of latex
from high upward cuts is about double compared with that of
latex from the normal cuts. Discolouration of rubber
manufactured from high cuts may be due to the excess of phenol.
Preliminary investigations have been carried out on the
cffect of the absorption of phenyl-mercuric-acetate present
in Antimucin on yield output. Applications of Antimucin
before tapping increased the yields of clone Nab 15, while
those of clone RRIC 501 were depressed. These findings will
be checked in balanced field experiments with control plots
with epplications of fungicides with and without mercury
compounds by the Plant Pathology Division,

NADARAJAH, M.

~Review of theRubbar Chemistry Division, / R.R,I.C. for

1965 7. Rubb, Res. Inst. Ceylon. Ann, Rev., 1965 (1966),

pp. 70-77.
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The Rubber Research Board has initiated action to
establish a pilot plant for crumbled rubber mamufacture
in Ceylon, Two officers of the Rubber Chemistry Division
visited the Rubber Research Institute of ¥alaya to study
this process as well as to gather information on technical
specifications tests. The general objective of technical
specification is to work towards the establishment of a
limited” number of grades of naturally produced rubber which
conform to certain standards, Samples of Estate Brown
Crepe and Pale Crepe from estates and brokers were analysed
and classified with a view to selling them to & technical
specification, Experiments were carried out to determine
the factors which affect the Plasticity Retention Index of
raw rubber, It was found that the PRI could vary with the
clone from which the latex is obtained. The PRI of panecl
scrap and cup lump have a much lower value than that of the
corresponding latex. An explanation for this could be that
‘they have been exposed to sunlight and to atmospheric
conditions for about 2 days. Anothar explanation is that
there is an increase in calcium content towards the end of
latex flow and during spontaneous coagulation the
phosphatides in latex get degraded by the enzyme
phospholipase D activated by calcium irons. This effect
could be minimised by the addition of EDTA before acid
coagulation. Another explanation is the higher copper,
manganese and iron content, Thiocl groups also catalyse the
oxidation of phosphatides. The oxidation could be minimised
by the addition of very low concentrations of Antimucin,
‘However, higher concentrations of Antimucin lower the PRI
as mercury is a pro-oxidant, Oxelic acid is the best
coagulant to give a high PRI in crepe manufacture. This may
be due to its complexing end hence inactivaeting the calcium
present in latex., The use of RPA 3 causes a lowering in
PRI, This is expected &5 RPA 3 is a peptising agent,
Further the thiol group in RPA 3 catalyocs the enzymatic
degradation of the phospholipids in rubber causing a lowering
of PRI,  Sodium bisulphite which is used to prevent
enzymatic d;sco¢ouratlon of rubber acts as an antioxidant
increasing PRI, The Rubber Rescarch Institute continued to
send monthly samples of latex from certain specific clones to
the Natural Rubber Producers' Rescarch Ass oc1ation, England,
for purposes of reser rch Estates were given advice, when
sought, on smoke house cperation, drying tower operation,
sole crepe, crepe and shect manufacture, pre-coaguletion cte.
It was found that where calcium causes pre-coaguletion (such
as in estastes in the Matale District) the use of washing soda
as an anticoagulant in the field and in the transporation tank
was very cffective in mirimising pre-coagulstion, A
preliminary trial to ascertair the cost of collection of
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rubber sceds was carried out on an estate in Polgahawela,
While rubber oil extracted from ‘seed thus colleoted would
not be too suiteble as a drying 01l it may scem
satisfaotony in the manuf o ture of the liquid socp.

519.NADARAJAH, M.

Review of the Rubber Chemistry Departmant érh R I, C for ‘

19667. Q. J1, Rubb, Res. Inst, Coylon. 43 (3/4) 1967 :

132-139,

The Rubber Rescarch Institute in collaboration with Lever
Brothers (Coylon) Ltd,, carried out an exerocise to evaluate
the economics of colleotion and processing of rubber seed.

~ About nine commeroisl estates participeted in this

oxperimental project, This experiment will be oontinuod in
1967 and if the projeot provés workable may result in &

forkign exchange savings of over 5 million rupecs, Assistance
was given to the P,W.,D, in tho addition of latex to bitumen
in roed surfacings. Assistanoe was also given to

- Nekiadeniya Group, Nakiadeniya, to carry out dirt content and

volatile matter content determirations, Samples of sorap
from Coylon Trading Company, Colombo are being regularly

‘tested for conformity to technical apeoifioationa and with a

view to improving these grades, . Experiments were carried out

“to detect the substance which is responsible for the natural

resistance of somo cloncs to Bark Rot. and Bark Craoking.
Proliminary experiments indicate that clones susceptible to
Bark Rot may contain low concentrations of tannins and those
resistant, higher concentrations, Experiments were continued

40 dotermine the factors which affaect the Plasticity Retention

Index of natural rubber. . The Rubber Rescarch Institute
continued to send monthly samples of latex from certain
specific clones to the Naturel Rubhor Producers' Rescerch
Associetion, Englend, for purposes of research, With the new
rescarch findings at the Natu:al Rubber Troducers' Researoh
Associstion in England that oil-extendod naturel rubber (OENR)
is in no way inferior to oil-extended styrene butadione rubber
'(OESBR) in passonger car tyre trcads, preliminary experimmts
were initiated locally with a view to producing oil-extended

 rubber sheets on a commeroial besis for use in tyre retrolda.

520.

NADARAJAH, M. |
Review of the Rubber Ghemistry Deparsment, /R.R.I,C. for

1969 7. Rubb, Res. Inst, Ceylon. Ann, Rev,, 1969 (1870),
Pp. 80-89,
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The Rubber Research Board has accepted that the
Institute should undertake research on all aspects of
rybber production and usage. Therefore, the work of the
Rubber Chemistry Department has expanded to a great extent
during 1969, and a continuing programme of research has been
formulated, with ecmphasis on the uses of natural rubber.
A part of the required staff, to carry out this expanded
programmeé, has been recrulted and is undergoing the necessary
training both at the Institute and abroad, TInvestigations
on the production of viscosity stabilized rubber from lower
grades have shown that storage hardening can be successfully
inhibited by sosking cup lumps in an aqueous solution of
hydroxylamine hydrochloride, Sosking in rubber serum from
acid or assisted biological coasgulation improved the PRI,
The wear properties of oil-extended natural rubber retreads
have been found to be supcrior to those of non-oil-extended
rubber, when due rcgard is paid to compounding., 1In the
related field of the use of field latex in road surface
dressings; the problem of the transport of latex to the site
has been overcome by preparing rubtver-bitumen masterbatches
containing an optimum of 12.5 per cent rubber. Vulcastab LW
or mixtures of Vulcastab LW and potassium hydroxide or
potassium sulphate or sodium carbonate were found to be
suitable stabilizers for ammonia preserved field latex for
mixing with cement. If the latex is pre-vulcanised, less

- stabilizer was neccessary and if it is granted with methyl

521,

methacrylate no stabilizer was necessary. Investigations

on the collection of rubber seed kernel have shown that
estates can make a profit of about RS, 150/- to RS, 175/~ per
ton of kernel collected. Work done in collaboration with
the Ceylon Institute of Scientific and Industrial Research
has shown that the tocotricenol contcents of field latex
exhibit a2 clonal veriation and that these substances could be
importaent antioxidants., TField surveys and other preliminary
investigations have been carried out by the Department for
the crcction of central factory to process latex for small-
holders and small estates into now forms of rubber,

NADARAJAH, M,

Review of the Rubber Chemistry Department, zrﬁ,R.I.C, for

1970 /. Rubb, Res. Inst. Ceylon. Ann. Rev., 1970 (1971),
pp. 67-77, | |

The smallholders form an important sector of the rubber
industry in Ceylon, one-third of the acreage under rubber
being owned by them. A project report was prepared to set up
a new process rubber factory at Mawanella, to cater to small-
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holders in the arca, A micronised form of graphite was
successfully incorporated into NR; this would prove useful
in such spplications as solid tyres, Full scele field
experiments are under way, in collaboration with the
Department of Highways, on the use of NR field latex for
addition to bitumen for road surfacing. 0il-extended,

"ammonia-preserved NR letex has been found suiteble for soil

stebilization. Another use for preserved NR field latex is
its use by the Ceylon Leather Corporation, in collaborstion
with the RRIC, for finishing leather. A method has been
devised for the production of dark factice from rubber seed
oil. This is an important breek-through as factice is now
imported into the country, Since the method of preparation
of pale crepe affects its technologicel properties, proposals

" are being made for the grading of palc orepe on this basis.

522,

The Institute's suggestions have been well received by buyers
of pale crepe, Carbon fibre can be made from cyclised rubber
but it has the defect of being brittle. The adhesion and
degradation of cyclised rubber during fabrication is
undesirable for moulding purposes and studies are being
carried out to remedy this problem.

NADARAJAH, M.
Review of the Rubber Chemistry Department, [R.R.I.C. for

1971;7. Rubb. Res. Inst. Ceylon, Ann, Rev., 1971 (1972),

pp. 76-95.

A number of development projects to increase the uses of
rubber and improve its technological properties have been
undertaken and promising rcesults have been obtained in the
production of casy processing RSS by the addition of mineral
0il to undilutcd latcx, Oxalic acid and sodium bisulphite
have been shown to increase storage hardening of pale crcpe,
while RPA No. 3 reduces it. A suiteble method for the
manufacture of soluble chlorinated rubter from field latex
has been devised. This material can be used for adhesives
in paints and in printing inks. A form of crumb rubber,

made by mixing field latex with paraffin way, has been found
to be suitable for mixing with bitumen for use in roads.

Fresh field latex can be used to prepare rubber hydrochloride,
but crcamed latex has given a faster reaction. Cyclised rubter
masterbateh 90 : 10, which'is a powder, was found to be
suitable for use in injection moulding : the results were
improved by substituting methyl methacrylate-granted latex for
NR latex when prepsering the masterbatch. Oil-extended NR
latex has been used to line irrigation channels to prevent
seecpage and for checking soil erosion, and shows promise for
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both purposes, Rubber can be compounded with grephite

es a lubricating agent, for improving the rheological
properties of the compound in the uncured state., One
promising application is in the preparation of stereos for
flexographic printing. Coagulation of latex by
hydrochloric acid is feasible, but there are safety limits

to be adhered to; excessive degradation takes place if acid
concentyation exceeds 0.2 per cent based on dry rubber. This
method is cheaper, however, than oxelic, formic or acctic
acid coagulation, and does not alter the molecular
characteristios or the technological properties of the rubber.
Rubber rainguaerds, based on the design of the rigiform rain-
gaards currently used in Malaysia, were supplied by the CISIR
and tested on cight rubber estates. The preliminary results
of these experiments show promise.,

NADARAJAH, M.
Review of the Rubber Chemistry Department, /R.R,I.C. for

1972 7. Rubb, Res. Inst. Ceylon. Ann. Rev., 1972 (1973),

Pp ] 79"96.

The Rubber Chemistry Department continued to give advice to
large sstates on problems connected with the manufacture of
raw rubber, Sri Larka must keep pace with changing market
requirements and be prepared to change her RSS and pale crepe
menufacture to meet consumer requirements and to market in
block form if necessary. Work has been done at the RRIC on
manufacturing easy processing RSS by adding 11 per cent mineral
0il and 0,3 per cent peptiser to the rubber at the latex stage
before coagulation. Over 1000 tons of rubber seeds were
collected in 1972 for the extraction of oil which was used in
alkyd resin manufacture. There is a large prospective market
for rubber seccd oil, The memfacture of alkvds provide an
opening for the exploitation of the thousands of tons of rubber
secds which are allowed to go waste on rubber estates at present.
A significant development has been the work on the use of
formaldehyde as the stebilizer for field latex and &he
mamifecture of centrifuged latex from formaldehyde stabilized
field latex. This development has enabled the RRI to file
Patents on menufacture of chlorinated rubber, use of natural
rubber latex as gencral purpose adhesives, use of natural
rubber latex-resin blends as adhesives for plywood and the use
of NR latex - Portland cement mixes.
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524, KARUNARATNE, S.W,
. Review of the Rubber Chemistry Department, Z-R.R.I.S.L.

for 1975;7. - Rubb. Res. Inst, Sri Lanka. Ann, Rey., 1873

(1974), pp. 97-121,

Pure rescarch on the biochemical side was aimed at

- further work on non-rubber constituents in latex, mainly
phenolic compounds which cause discolouration ef rubber in
the presence of thiols. Pure research on rubber seed oil is
another line of investigation reported in the review.
Purification of rubber seed oil was successfully carried out
with Fuller's earth and xylyl mercaptan. Papain was tested
further as a coagulant for NR latex, Preparation of cellulose
from rubber wood was looked into mainly to explore the
possibilities of grafting cellulose from rubber wood on to
rubber (in latex form). Procedures for the isolation of
ocellulose were carcfully scrutinised, Attempts were made to
prepaere NR derivatives by new techniques, On the Applied
Rescarch and Technology aspects, innovation in block rubber
production such as the production of block rubber via the
GPC route and the production of block rubber from conventional
crepe rubber are being carefully studied. Use of NR/Bitumen
mixtures for road surfacing, use of NR latex/cement mixes for
damaged industrial flooring, use of NR latex for both general
purpose and special purpose adhesives, based on new
formulations, have been tested. Use of leather waste as a
substitute for high styrene resin and also as a filler in
rubber compounding was carried out successfully and a patent
has been filed on this new technique, First fraction NR
proved to be a satisfactory raw material for the production of
stereo rubber., Analysis of data obtained over a year from a
rumber of recommended clones has shown that the most
significant responsec due to Ethrel stimulation is in the
inerease in nitrogen levels of -stimulated latex coagula.
Discolouration of crepe rubber produced from Ethrel stimulated
arcas is suspected and an experiment was designed towards the
end of the year to get more information.

525, NADARAJAH, M.

Review of the Rubber Chemistry Departmént, Z—R.R;I.S.L. for

197%;7. Rubb, Res, Inst, Sri Lanka, Ann, Rev;, 1974 (1975),

pp. 76-89,
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The Rubber Chemistry Department with the exception of
the Biochemistry Section, shifted from Agalawatta to its

‘new laboratories at Telawala Road, Ratmalana, Mt. Lavinia

on the lst of November 1974, The Department continued to
give advice to large and medium sized estates on probiems
connected with the manufacture of raw rubber. Personnel

from the Department also played an active role in assisting
the State Rubher Manufacturing Corporation with its programmes
of raw rubber manufacture. The Department also increased its
role es a technical advisory service unit to the rubber based
industries, = It is envisaged that this service will be
expanded within the Department, Development work has shown
that SCR 5L can be made into honey coloured sole crepe which
fetehes a much higher price than SCR 5L. Sole crepe

producers could use idle time in their factory during the
rainy season or by working an extra shift to produce sole
crepe from SCR 5L and earn more foreign exchange for Sri Lanka.
The major use of latex crepe in consuming countrics appears to
be to convert it to sole crepe, A correct strategy for Sri
Lanka crepe is to exploit this use and become the World's
largest producer of sole crepe. In order to step up the
production of sole crepe and pale erepe in Sri Lanka, a factory

‘development subsidy scheme was announced by the Rubber

Controller during the year. To implement this scheme a
Reseorch Officer of the Department was appointed as the
Tecnnical Liaison Officer by the Rubber Controller. ' The
importance of the crepe rubber industry to the national economy
and the need to improve the competitive position of Sri Lanka's
crepe rubber in the world merkets has been & topic of
discussion for some time and & seminar on this was held Quring
the ycar, A Crepe Rubber Development Unit was formed to
improve the competitive position of erepe rubbers., 1In
eddition to the normal advisory services extended to the raw
rubber producers and purec rescarch, this unit is also involved
in the overall marketing aspccts as well, Tn view of the
energy crisis and the high price of petrochemicals, the search
for import: substitutes was actively pursued, This has resulted
in the work involved in the preparation of formaldehyde
stabilized latex and investigation of its uses as an adhesive
for plywood, as a general purpose adhesive, as a binder for
pigments in emulsion paints, and in textile printing and in
Portland cement mixes for repair work, and for factory floors.
Development work on cyclised rubber manufacture has now made

it possible for it to be used: (a) as a reinforeing filler in
the rubber industry, and (b) as a resin for the paint and
printing ink industries, Cyclised rubber has great promise to
be exported as a non traditional export and to earn more
foreign exchange than if exported as a raw rubber. A now
Specifications Laboratory to dcal mainly with testing and
issuing certificates for blonk rubber exported from Sri Lanka
was set up,
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NADARAJAH, M.,
Roview of the Rubber Chemistry Department, / R.R.I.S.L.

for 197QJ7. Rubb, Res, Tnst, Sri Lanka, Ann, Rev,, 1975

(1976) , pp. 64-74.

A new perspective system, namely sodium hydroxide 0,075
per cent formaldehyde 0,025 per cent tetra methyl thiuram
disulphide 0.025 per cent was found to keep ficld latex
fluid for about two days; thisz latex was suitable for the
manufacture of RSS and the use of this process should assist
in inereasing the latex supply to GPCs;  as latex supply can
be extended to longer distances and transported at leisure.
The Departmental Staff gave active assistance in conducting
classes in polymer science and in rubber technology at both
postgraduate and undergraduate level at the Vidyodaya and
Katubedde Campuses of the University of Sri Lanka. A totel
of 99 and 69 one-hour lectures, rcspectively, were given in
1975 by our officers. Royaltics are being paid to the
Institute on the use of formaldehyde stabilised latex as an
adhesive and several firms have informed us of their interest
in commercially using our patents on cyclised rubber menufact-
ure. The Department of Highways has rcported staisfactorily
or the road marking paint based on cyclised rubber supplied to
then and have indicated an interest to commercially manufactiure
it.

NADARAJAH, M,
Review of the Rublber Chemistry Department, ZT?.R.I.S.L. for

1976 7. Rubb. Res. Inst. Sri Larks. Ann. Rev., 1976 (1977),

pp. 124-143.

A markcet survey has shown the great potential for the sale
of sole crepe in overscas markets, Steps are being taken,

“therefore, to stcp up the present production of 4500 tons of

sole crepe by at least another 4000 tons annually in future.

Sri Lanka is unicue amongst hatural rubber producing countries

in that she produces more than one third of her putput in the
form of light coloured rubbers. The Institute is of the

oanlon that Rubber Trade Centrcs should be set up in the major
consuming countries to promote sales and at least maintairn our
markets, as the very vigorous promotional work of other produCLng\
countrics is eroding this market and more end more SNR 5L is
being used in place of pale crepes. The Government should take
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cognisance of this immediately and take the necessary
action, Steps are being taken to develop the research
findings on network bound antioxidants on a commercial scale,
This is one of the most important contributions made by this
Institute in the field of rubber chemistry, The
establishment of smell units for mamufacturing rubber
products-as extensions to the existing rubber factories has
commenced, Sr¢ Lanka has about 150 crepe rubber factories
with the required power, water, workshop facilities and
menegement skills to develop this scheme. These factories
can produce high quality rubber goods and thereby increase
employment opportunities at minimum cost on a given
investment of capital. The following products are already
being mamufactured on the Estates managed by the Institute,
and at the Block Rubber Factory, Mawanella: (1) Cyclised
rubber, for use in paints and as a reinforcing filler
(Elston Estate, Puwakpitiya); (2) Road marking paints
using cyclised rubber (Elston Estate, Puwakpitiya); (3)
Pre-vulcanised formaldehyde stabilised field latex for use
in emulsion paints and for water-proofing concrete (Block
Rubber Factory, Mawells).

NADARAJAH, M.
Review of the Rubber Chemistry Department, / R.R.I.S.L.

for 1977 /. Rubb, Res, Inst. Sri Lanka, Ann. Rev., 1977

The Rubber Chemistry Depsrtment has given emphasis to
providing advice and carrying out resecarch on raw rubber
processing and on the mamufacture of rubber products, In
raw rubber processing, a new system of crepe drying, using a
finned air heater-blower arrangement was devised and is being
operated commercially. Preservative systems for small-
holders latex for conversion to RSS or to latex crepe have
been tested, and steps are being taken to exploit these
findings on a commercial scale., There is a good market for
sole crepe and a process for the mamafacture of industrial
sole crepe using existing umutilised crepe equipment has been

‘developed and steps are being taken for the large-scale

manufacture of industrial sole crepe by this procecss. Steps
to increase block rubber production by converting low grade
RSS into SLR 5 and thin latex crepe into SIR EQ and SILR SL
have been formulated and the processes are being exploited

at the Mawanclla Block Rubber Factory. Two complete Sri
Lanka Patents have been filed for (1) formaldehyde stabilised
centrifuged latex as an adhesive for cellulosic materials
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and (2) room temperature vulcanization of sole crepe.

The RRISL patent was used for the production of 30 tons of
cyclised rubber, paying a royalty of 6 cts/lo, The
projected production in 1978 of this cyclised rubber is 70
tons, and steps are being taken to achieve this target,

The main use of cyclised rubber is as a reinforcing filler in
rubber products and in paints, Another patent which has
carned a poyalty of over 3, 2,000/= in 1977 is the use of
formaldehyde stabilized centrifuged latex as an adhesive. In
research, room temperature and sunlight vulcanising
formulations were developed for use in making vulcanized sole
crepe and for rubberising cart whecels, A method of producing
satisfactory rubberised fabrics using natural rubber latex has

- boen devised and a provisional patent applied for.

529,

Investigations weee carried out into various aspects of liquid
rubter and rubber powder and the possibility of their
comuercial manufacture and uses explored, The possibility of
the manufacture of deproteinised natural rubber from field
latex and good quelity rubber from skim latex wore investigated,
Assessment of industrial and ball clay as a filler for natural
rubber was completed. Investigations were carried uut into
rubberising of coir belting and improving the clarity of
feeding bottle teats,

NADARAJAH, M.
Review of the Rubber Chemistry Department, / R.R.I.S.L.

for 1978 /. Rubb. Res. Inst. Sri Lanka. Ann. Rev., 1378

(1979), pp. 101-117.

The blocking of latex crepe laces on a commercial scale for
export on the basis of technical specifications was organised
and implemented by the Tnstitute. This should lead to an
inercased demand for Sri Lanka latex crepe., Since RPA 3 will
not be commercially available in future, studies were carried

out to find a suitable substitute, end it was found that
titanium ddoxide at low concentrations (0.0l per cent) to
(0.33 percent on d.r.c,) adied to latex as a dispersion gave
promising results. Thioglycollic acid also looks promising
for usec as a substitute for RPA 3. It was also established
that high quality latex crepe can be produced without using

RPA 3 and that the lack of this materisl will not be a calanlty

to the industry. A method of preparing low ammonia
becteriostatic crcamed latex was perfected and the product is
cheaper than high ammonia creamed latex., Topanol A gives a
rcasonable ageing resistance. Sixteen papers were presented
by the staff at local and overseas conference and three patent,
applications were made. The Department's staff assisted the
various University Campuses by giving approximately 200 lectures
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on polymer chemistry and technology. Rubber seed oil

is used in Sri Lanka as a substitute for coconut oil at 5
to 10 per cent in sosp manufacture. It was found that
Tapanol A, when grafted to NR, gives a reasonable ageing
resistance to NR, and pilot scale trials are being done in
preparing. the rubber for commercial evaluation. Studies on
the commercial production of cyclised rubber was continued.
Caleium stearate was shown to possess synergistic antioxidant
properties then used with amino antioxidents., Latex from
clones RRIC 100, 101 and 102 are suitable for latex crepe
mamfacture, The use of room temperature curing latex in
bathroom carpet backing was developed and the product is now

" being exported. The Rubber Technology Division continued to

530,

give assistance to local industrialists in setting up small
and medium scale rubber industries.

NADARAJAH, M.
The technology of natural rubber, natural rubber latex and
natural rubber derivatives. In: Symposium on the

utilization of local raw materials., Colombo, 33-34 October

1969, Proccedings. Colombo, The Chemical Society of Ceylon

531,

and The Ceylon Section of the Royal Institute of Ceylon, 1969,
Pp. 118-129, table,
The author gives a brief outline of rubber mamufacturing

industry in Ceylon and discusses the lines for further
development and expansion,

NADARAJAH, M.; PERERA, K.A.; BALASINGHAM, K. and
FERNANDO, W.S,E,

Proposals for central factories for latex in Sri Lanka.

R.R.I.S.L. Bulletin (N.S.). 8 (2) 1975 : 55-63, 2 diagrms.,

5 tables, 7 refs.

The development of rubber based industries is of special
concern to us, In thia comtext R.R.I.S.L. has proposed the
setting up of a central factory for latex in Sri Lanka to
produce not only concentrated latex but also preserved field
latex. Since a rapid expansion in the production of latex
based products for export would only be realised if centrifuged
latex is available at world prices, the production of
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centrifuged latex is recormended, Tre equipment necessary
for centrifuging latex is given in detail in this article,
It is also suggested that the factory should have acecsss to
a tezt laboratory to cnsure a consistent high quality latex
concentrate at cvery stage of production. The potential
uses of latex concentrate, both at home and abroad are also
discussed in this paper.

NATARAJAH, M. and VETRABANGSA, M.T.

Production of high quality rubber from smallholders’ latex.

In: Report of the fourth seminar and workshop on progress

and development of rubber smallholders, Colomdbo, 17-23 July,
1980, Published by the Association of Natural Rubber
Producing Countries, 1980, Appendix 9, pp. 97. (Summary).

The psper discusses the progress made in Sri Lanka on
ribbed smoked sheet (R33) latex crepe, block rubber and
centrifuged latex using smallholders' latex, and the proposals
for the centralised manufacture of rubber using latex from
smallholders and from medium sized estates. Full text will be
published in the Proceedings of the fourth seminar and workshop
en progress and development of rubber smallholders.,

PARANAGA¥A, G.B,

The significance of and relevance to Ceylon of the new

process rubbers, R.R.I.C, Bulletin (N,S.). 3 (3) 1968 :
67"‘ 70 .

The author pointed out that, as with any markctable product,
it is important to present rubber in a form that the
consumer requires, He pointed out that natural rubdbber is
up~-to-date the best general purposes all-round celastomer
available - however, it is unwise to accept this position as
a permanznt onz.  The problem we face may not be so acute as
Malaysia's, as our production is far less, but we must go
ahead with schemes for new process rubbers as synthetics are
cating into our markets more and more, The author recommended
that for the present, at least try to upgrade off-grades by
adopting the new processes of production, This will -also give
us the know-how and technical skill to change over in bulk to
the new process rubbers, shen it becomes necessary.
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RAJAPAKSE, R.P.C,
IDB services to the rubber products mamufacturing
industry. Karmantha. 5 (1/2) Jan. / Feb. 1978 : 14-16,

The following general services provided by IDB:
1, Financial assistance; 2. consultation and edvisory
soervices in technology and maenagement; 5. Assistance in
merketing; 4, Assistance in the establishment of new
industries; 5. Information sarvice; and 6. Training are
disoussed in this paper. The results of a survey which was
conducted by IDB in 1975, to determine the services needed
to promote its development are also outlined, Based on
these findings, IDB has formulated a scheme of special
services with the following services: 1, Distribution of
good quality compounded rubber and pre-vulcanised latex;
3. Centralised imports of raw materials for the small scale
industry; 3. A scheme of quality testing and quality
certification; 4. Supply of procaess control and basic
quality testing equipment; 5. Product development for small

‘scale industry; 6. Esteblishment of a mould making plant;

7. Development of suitable machinery; 8, Establishing a
suitable scheme of approvals for new rubber based industries,
arc described in this article,

RAJAPAKSE, R.P.C,
Mamifectured rubber products developmant of the small-scale
sector., Karmantha. 3 (8) August 1976 : 1-6, 8 photos.
This article highlights the problems faced by tha small-
scale sector and the steps being taken and also further
measuraes that neecd to be adopted in order to upgrade

productivity in these units. These data based on a survey
carried out by the Industrisl Development Board of Sri Lanka.

RAJAPAKSE, R,P.C,

Services provided by the Industriel Development Board to

small scele rubber industrices., R.R.I.S.L. gBulletinz QN,S;Z.

12 (2) 1977 : 108-110.

Abstract same as in _item No. 5‘.'54
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537. RAMENADEN, P.L.
Rubber Products Industry : potentiel for further
oxpansion? Karmentha. 9 (4) April 1880 : 17-19,
This article is based on information obtained through

interviews with entrcepreneurs esctively engasged in the
industry.. ' '

536. SRT LANKA, Miristry of Industries and Scientific Affairs.
Vegetablé and animal oils and fats, leather, rubber, paper
and pulp; reporf of a panel appointed by the Minister of

Industries and Scientific Affairs, August 1975, Colombo,
[/ 197..2 7/ : pp. 58-60.

539, SUNDARALINGAM, A. -

The  development of the rubber manufacturing industry in

Ceylon. Industrial Ceylon, 2 (4) Dec. 1962 : 379-381
and 383,
The author gives a brief outline of tke growth of rubber

mamufacturing industry in Ceylon and discusses the lines for
further development and expansion,

540. THONAS, Herry S.

Rubber : process of maunufacturc.  Colombe, The Associated
Newspapers of Ceylen Lid. (Lake Houge), 1¢62. XJ1, 92 p.,
plates, diagrams, tables.

A comprehensive book of the art of practical rubter
manufacturc, and deals with the most moderr methods of

production. Cortents: Reception of latex; the manufescturc
of blanket crepe and sole crepe; Milling. '
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541, VARATHUNGARAJAN, G,

Techno-economic aspects of the competitive position of
natural rubber with speciél reference to the natural
rubber;industry in Sri Lanka. XxIv, 169, VII leaves, figs.,
graphs, tables, 76 refs. (Ph.D. thesis. University of

Aston, 1973, Unpublished typescript).

This study explores the technolegical and economic aspects
of the competition between natural rubber end the synthetics
of the general purpose class, The first part of this thesis
reviews the overall competitive position of NR and its future
prospects, The effects of the structure of the rubber
producirg industry (natural and synthetic), cconomics of
production, characteristics af demand and some aspects of
marketing on the short and long term competitive position are
analysed. It is concluded that NR can remain competitive in
all aspects if, greater co-operation between the NR producers
cen be achicved to formulate & unified programme of production,
rcsearch and development and marketing. In view of certain
problems peculiar to Sri Lanka, the sccond part enalyses the
state of the rubber industry in Sri Lenke in respect of the
chenges taking place in other NR producing countries, the
developments in the synthetic rubber industry and the
changing technological requirements of the rubber consuming
industriea. The commercial, economic and technical
viability of oertain projects in Sri Lanka and the arees for
future rcsearch at the Rubber Research Institute of Sri Lanka
arec briefly explored. Since Sri Lanka is the largest
producer of premium grade pale crepe rubber and in view of
the declining demand for tris rubber, the competitive position
of pale crepe is studied in some detail and some recommendations
are included to improve its competitive position, In view of
the anticipated strong demand for NR in the future, it is
recommended that Sri Larka should plan now to increase rubber
production at a faster rete by the 1980's, It is elso
concluded that it is desirable to produce more special
purpose premium grades of NR in Sri Lanka than to produce more
complex derivatives in the short term and a long term approach
towards producing powdercd rubber, liquid and thermoplastic
rubber from latex is necessary, (Author's summary)
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542, VEERABANGSA, M.T. and NADARAJAH, M.

Suggested improvements in the manufacture cf Ceylcn

‘natural rubber. Q. J1. Rubb. Res. Inst. Ceylon. 48
(3/4) 1671 : 260-268, 6 tables, 7 refs.

This ‘paper suggests various methods for the improvement
in the manufacture of generasl purpose Ceylon rubber, and it

is suggested thet the switch over to new process rubbers must
be given the necessary impetus from the private sector.

545, WIJEWANTHA, R.T.

New rubbers - a different approsch. R.R.I.C, Bulletin

(N.s,). 3 (3) 1968 : 63-66.

The author stated that new process rubber has come to stay
and is expected to be the answer to synthetics. But Before
we finally accept this, it is necessary to keep certain facts
in mind. These factors were discussed in the paper, and on
the basis of such discussion it was concluded that conversion
to new rubters by crepe producers and good quality RSS
manufacturers is economically unsound. Although smallholders
produce a certain percentage of inferior rubber, it was also
the author's opinion that the establishment of group
processing factories under local conditions is not feasible,

Physical and Chemical Propertics

544, FERNANDO, M.R.N,; PERERA, K.A.R.M,; CROOSE, K.C, and
PERERA, W.C.M.

Network structures and techrological properties of room

temperature vulcanisates._ Proc, Sri Lanka, Ass, Advmt. Sei.
36 (1) 1980 : 68,

An sbstract.
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FERNANDO, M.R.N, and PERERA, K.A.R.M.
Synergism in binery and ternary combinations of

vulcanization accelerators. Proc, Sri Lanka., Ass, Advmt.

Sci, - 35 (1) 1979 : 44,
An abétract.
FERNANDO, P,W,R,H.; KARUNASENA, A A. and MENDIS, L,P,

Effect of reinfercing filler on dynamic mcchanical

properties of elastomers. Proc. Sri Lanka Ass., Advmt. Sei.

36 (1) 1980 : 67.
An abstract,
NADARAJAH, M, and VEERABANGSA, M,T,

Mineral content of unprocessed panel scraps., 0. Jl. Rubb,

Res. Inst, Ceylon. 40 (1/2) 1964 : 13-20, 6 tables.

Copper manganese and iron content of unprocessed panel
scrap is higher than that of the corresponding latex film
and this explains the lower quality of panel scrap crepe
compared with rubber made from latex or cup lump,

Unprocessed panel scrap has also been found to have a very much
‘higher calcium content than the corresponding latex film.

Calcium plays an important part in the break-down of
phosphatide present in latex and this can result in early
precoggulation of the latex on the tree thus reducing the
yield, Potessium and magnesium content of untreated panel
scrap has been found to be generally lower than that of the
corresponding latex film. (Authors' summary).

WIJESEKERA, R.0.B. and FERNANDO, M.R.N,
4 method for distinguishing different types of processed
rubber by gas liquid chromatographic analysis of their

volatile emanations, (Notes.) Journal of Chromatography.

65 (3) 1972 : 560-564, 8 graphs, 7 refs.
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This work is a preliminery attempt to investigate any
relationship thet may exist between the volatile matter and
the properties of different varicties of natural rubber
during processing. The authors report here preliminary
work carried out on the volatile emenations from 4 different
preparations of natural rubber,

-

Prccessing - General

549, FERNANDO, W,S.E.; COOMARASANY, A, and TILLFKERATNA, L.M.K.
Some aspects of chemical modification of natural rubter,
In: International Rubter Reéearch and Development Board
Symposium, Kuala Lumpur, 15-18, May 1978; organised by
Rubber Research Institute of Malaya, Text of Papers.

/London_/, IRRDB, 1978, 9 p., 5 tables, 3 refs.; (Preprint).

This paper outlines the methods of preparation of
expoxidised liquid nstural rubber (NR) and graft ccpolymers
of NR cortaining acrylonitrile and binary mixtures of styrene
snd acrylonitrile, Production of glass ribre reinforced
plastics from epoxidised liquid NR and thermoplastic
processing of graft ccpolyme:rs containing styrene and
acrylonitrile are discussed. (Authers' summary) .

550, FERNANDO, W.S.E.; THARMALINGAM, R. and PERERA, M.C.S.

Self re¢inforced granular rubber. International

iz |

Rubber Rescarch and Development Board Symposium, Kuala Lumpur,
15-18, May 1978; organised by the Rubber Rsearch Institute
of Malaya, Text of Pepers. Z-Londoq;7, IRRDB, 1978. 7 p.,

5 tables, 5 refs.; (Preprint).
> :

This paper discusses the preperation and properties of a
grenular form of rubber with free flowing properties obtained
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by encapsulation of rubber particles with the aluminium
salt of carboxy-methyl-celiulose. Coagulation of natural

_ rubber (NR) latex containing carboxy-methyl-cellulose (CMC),

551.

562,

in the presence of aluminium allum resulted in a lump of
coagulum which could be eesily broken up into smeller
crumbs using a laboratory stirrer. Crumbs containing

15 per cent or more of CMC, when dried in a deep bed drier
retained their free flowing characteristics, The
technological properties of vulcanisstes showed a fair
degrce of self reinforcement, with a lower sbrasion loss,
compared to vulcanisates containing 45 per cent ISAF black,
without adversely affccting the curing characteristios.

HEINISCH, X.F,

Some simple aids for caleulating the dilution and the

mixing of solutions. @, J1. Rubb, Res. Inst, Ceylon. 36

This note is intended to demonstrate by means of examples,
the method of calculation.

HEINISCH, K.F, and NADARAJAH, M.

Disposal ef factory efflusnts from crepe and sheet

producing factories. Q. J1. Rubb. Res. Inst. Ceylon,

39 (1/2) 1968 : 32~37, 1 plate (2 photos.), 2 diagrms,
O tables, 6 refs,

A pilot plunt for the purification of the effluent from
a crepe rubber factory, which mainly consists of latex serum
diluted with water used for washing the serum remnants out
of the crepe, was constructed in Ceylon at the cost of
R. 1,500 (U.S. $1 =R, 4/75). It eonsists essentially of
an assembly of S tanks : (1) a trap for coarse contamination,
(2) a Plat bed of coarse limestone where proteins and rubber
globules are coagulated by Ca ions dimsolved out of the
limestone by the acid serum, and (3) a compartment where the
coagulated material floats to the surface, from which it is
regularly removed. The serum can also be cleared, and the
development of a bed smell prevented, by adding ferric elum;
the combination of alum and limestone treatments, however,
stimulates the development of a bad smell, (T.A. 18 (12)
1983 : no. K. 2930).



533,

554.

533.

- 265 -

HIYNEKER, W.G.

Processing of natural rubber. R.R.I.C. Bulletin (N.S.).
3 (8) 1968 : 75-81.

The author in his paper gives details of the process,
the cost of the machinery and the economics of mechanical
production, He advocates that, because of the particular
cconomic considerations applicable to Ceylon rubber at
present, it would be advisable to concentrate on converting
scrap and low grade smoke sheet into block rubber. The
machinery that the author described, could be used for
field latex as well as scrap and therefore, when nccessary,
the whole crop may be converted to block rubber, without any
additional machinery. '

HEYNEKER, W.G.
Technological developments in natural rubber mamufacture :

"the Dynat process". R.R.I.C. Bulletin (N.S.). 2 (3/4)

1967 : 72-73.

This paper discuss the 'Dynat' process of manufecture,
which was developed to retain superior properties of natural
rubber. The good characteristics and advantages of this
process, making attractive to the Ceylonese grower are
discussed. A big advantage in the 'Dynat' process is
natural coagulation. There are currently 3 grades of Dynat
in volume production: (1) Dynat WF-produced from fresh
fiecld latex; (2) Dynat CL-produced from cup ceagulum caused
by the late dripping after latex collection; (3) Dynat S-
produced from skim latex - a by-product of the latex
centrifuging process. ' '

MUNAWEERA, D,
Compounding, processing and materials for tyre treads,

R.R,I.S.L. Bulletin (N.S.). 12 (2) 1977 : 87-89.

A brief discussion on types of tyres, compounding,
processing and materials for tyre threads.
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556, MUTHUKUDA, D.S.
The technological develepments in the rubber industry :

new forms of natural rubber, Ceylon Trade Journal.

33 (7) July 1968 : 215-219, table, 5 rofs.

During the 1960s it was found that more rapid, and
probably more economic, drying could be obtained by exposing
as large & surface area as possible for a given weight of
rubber to the drying agent. Investigations carried out in
several countries, based on this finding, led to novel

- methods of processing latex and er field scrap into
‘granulated' and 'comminuted' forms. The principal methods
are: (a) the Hevea crumb process; (b) the Dynat process;
(e) the gramilation process for the manufacture of Natoom
Lx rubber; (d) Peptorub, A summary of each processing
method is given in this article. Processing costs on each
of these methods are also given,

957. MUTHUKUDA, D.S.
Technological developments in the rubber industry : new

forms of natural rubber, R,R.I.C. Bulletin (N.8). 2 (¥4)

1967 : 63-71.

The new presentation granulated and comminuted rubber are
produced by the (a) The Hevea crumb process; (b) The Dymat
process; (c¢) The granulation process for the mamufacture of
Natcom Lx rubber and gd) Peptorub., A summary of ecach
processing method of (a), (c) and (d) is described here.
This article is little more in detail than the previous
article (i.e. item No, 556 )

558. NADARAJAH, M.

Processing of natural rubber in new forms. Ceylon Trade

Journal., 33 (19) Dec, 1968 : 470-473, 4 refs.

Whilst in the past the NR industry has concentrated on
reducing its cost of production to the competitive with the
synthetics, it would now in addition be necessary to improve
the technical qualities and presentation of NR to remain
competitive with the synthetics, and this paper briefly
describes the manmufacture of the new proceas rubbers by
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(a) Mechano chemical method, using caster oil - Hevea
crumb process; {b) Mechanical methods of comminution -
the Dynat process, comminuting processes, and the

" shreading process. Drying and packing of rubber are
also briefly described, The new processes have the
following advantages over the conventional methods of
mamfacture: (1) Reduced manufacturing cost; (2) very
short "factory dwell time; (3) compact nature of
installations.

NADARAJAH, M. and MUTHUKUDA, D.S,
Stepping up of latex crepe production in existing factories.

R.R,I,S.L, Bulletin (N.S.). 9 (3/4) 1974 : 56-60, table,

8 refs,

The Land Reform Laws in 1974 have increased the number of
rubber holdings bslow 50 acres, and central processing will
overcome the defects of the high cost of processing, low
product quality and the lack of bargaining power in the
markcting the smoked sheet, factors which contimuously
militate against the small units, Central processing of
latex can be done in 3 ways: (a) Group Processing Centre
(GPCs) for RSS; (b) Central factories for pale crepe and
(¢) Central factories for block rubber. This paper
recommends proposals for these central processing of latex
erepe production,

NADARAJAH, M, and NARANGODA, H.

Easy processing natural rubber. Q. J1., Rubb. Res. Inst.

Ceylon., 49 (3/4) 1972 : 49-58, 7 tables, 19 refs,

The competitive pressures that are applied by the synthetic
rubber (SR) industry compel the natural rubber (NR) producing
industry to plan so that NR is competitive in consumer product
fabrication, Hot room trecatment and premastication, which
are necessary steps in the processing of NR and not SR, can
be eliminated by adding to field latex a mineral oil which is
a physical plasticiser at approximately 11 per cent on the
rubber and a peptiser which is a chemical plasticiser at
approximately 0.2 per cent or 0.3 percent on the rubber.

This could be eonveniently done in conventional ritbed smoked
sheet (BRSS) producing factories. The field latex is
coasguleted and converted to a grade of ritbed smoked shect
(RSS) celled easy proccssing RSS.  (Authors' summery).
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Smoke Houses

PETRIS, H.H,
New designs for smallholders' smoke houses. R,R.I.C.

Bulletin (N.S.). 3 (4) 1968 : 143, 2 plates.

A well illustrated design of a smoke house for the 225 1b.
and 350 1b, capacities suitable for smallholdings (under 10
acres).

Vulcsanization

FERNANDO, M.R.N.

Some practical applications of natural rubber formulations

vulcanizing et room temperature. R.R.I.S.L. Bulletin (N.S,)
;g (2) 1977 : 102-105, illus. (photo.).

The R.R,I.5,L. has introduced room temperature and sunlight
vulcenising systems to produce vulcanised sole crepe, to
rubberise bullock cart wheels and "wire con" concrete barges
and in soll stabiligation, This article draws attention,
mainly to practical applications of these findings. A
important cebclusion which emerged from these investigations
was thet, the use of special accelerators was not at all

essential to vulcenise rubber compounds in sunlight or at
room temperature.

FERNANDO, M.R.N, and NADARAJAH, M.

Some practical uses of low temperature and sunlight cured
natural rubber compounds. In: internationql Rubber Rescarch
and Development Board Symposium, Kuale Lumpur, 15-}8, Mey 1978;
organized by Rubber Reseerch Institute of Malaya, Text of
Papers. / London /, IRRDB, 1578, 9 p., 2 tables, 15 rofs.

(Preprint); Abstracted in Proc, Sri Lanks. Ass. Advmt, Sci.

33 (1) 1977 : 36.
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Natural rubber is grown in develcping countries and to
enhance its use ir these countries, simple technologies
have to be developed.  The use cf fast curing systems by
emplcying synergistic accelerstor combinaticns is known,
and work wes done tc extend this knowledge to room
tempereture and sunlight curing systems, which would be useful
in the tropics. As vulcanisation was expected to occur at
room température, we have used semi-efficient vulcanisation
systems in the formulstions; that is sulphur at levels of
1,5 pphr,, and high levels of accelerators at 2.0 pphr and
above., Vulcanization was follewed using a Monsanto
Rheometer (R100) where curing temperature was 100°C and

_above, A Wallace Plastimeter was used to assess the state

564,

of cure of compounded rubber samples kept at room temperature
or in sunlight, Practical combinetions of conventional
rubber accelerators were found for room temperature and
sunlight curing of white and black compounds. An accelcrator
system using common and stable accelerators and capable of
effecting valcanisation at room temperature and in sunlight
has been formulated. 2ZnC is an importent activator for KR
vulcanization and compounded latex has not been commercially
available because of the Zn0 reacting with ammonia and causing
thickening, The use of formaldehyde stabilised latex has
overcome this defect and it is now possible tc cormercielly
produce compounded field or centrifuged latex, which could be
stored and if suitable compounded, the dry rubber of which
will vulcanise. This knowledge gained was extended to
practical applications such as: (a) in the manufacture of
sole crepe which vulcanises at room temperature, (b) in
rubberising bullock cart wheels with a compound vulcanisable
in sunlight, (c¢) in rubberising concrete 'WIRECON' barges

for improved impact strength, (d) in rubberising open water
channels to minimise weter sccpage and soil erosion, (e) soil
stebilization and (f) room temperature vulcanising carpet
backing compounds, Although vulcanization is an essential
step in fabricating a usable rubber article therc are
instances where the sophisticated machinery involved does not
permit such fabrications in developirg countries. Therefore,
the exploitation of room temperature and sunlight curing
systems is of utmost importance tc such countrics, (Authors!
summary) . : :

FERNANDO, W,.S.E. and PERERA, M.C.S.
Cross link degradation of natural rubber sulfur vulcanizates

in tre presence of ferric complexes. Proc. Sri Lanka Ass.

Advmt, Sei. 35 (1) 1879 : 44.

An abstract.
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KARUNARATNE, S.W.

‘Vulcanizetion of NR latex., Proc. Sri Lanka, Ass. Advmt.

Sci. 36 (1) 1980 : 66.

An gbstract.

RAJAPAKSE, R,P.C.

A study-of the low temperature curing systems for natural
rubver. [V /7, 67 leaves, diagrms., graphs, tables, 18 refs,
(¥.Sec. thesis, University of Sri Lanke, Vidyodaya Campus,

[197..2 7. Unpublished typescript.)

The vulcanization of Natural Rubber is normally carried
out at temperatures in the range of 140° - 180° ¢. It is
also possible to carry out vulcanization et lower temperatures
using special accelerator systems., A preliminary survey of
the effectiveness of available low temperature curing systcms
is made first, The best systems arc chosen and subjected to
a dotailed study., Showbury Wallsce Curomecter is used to
defermine the cure time, first order rate constant and
energy of activation of the different vulcanization reactions.
Mooney Viscometer curves arc used as a check, Cross linking
densities of the vulcanisates are estimeted by equilibrium
swelling experiments., The Tensoimeter is used to determine
the physical properties of the vulcanisates, (Author's
summary) .

TILLEKERATNE, L.M.K. and SEBASTIAN, S.A R,D.

Vulcanisates of liquid rubber with sirilar mechanical

properties as conventional rubbers. Proc. Sri Larka Ass,
Advmt, Sci. X4 (1) 1978 : 50,

An abstract.
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,Drxins
068, KUBZER RISEARCH INQTITU”E OF CEYLON Advisory Circular
No. 12, -

Warm air-drying house for crepe rubber. Agalawatta,
R.R.I.C., 1966. 2 p.

The method of crepe drying is to provide a multi-storey
building heated by hot water radiators, The source of heat
is a slow-combustion coke stove of the design used in green
houses, No power is required and the requisite tekperature

mainteined day and night, This circular briefly describes,
details of construction, layout, and the method of drying.

569. THARMALINGAM, R.
Drying techniques in the prcpa:ition of natural rubber.

R.R,I.S.L. Bulletin (N.S.). (Conference Supvlement).

8 (3/4) 1975 : 18-19,
This article is intended particulerly for the laymen, to
give an idea on the drying techniques of smoke drying, crepe

drying, drying of ‘block rubber and spray used in the
preparstion of NR,

570. WIMALASEKERA, Lelitha
Natural rubter-drying : a‘bibliography, 1952—1969.
Colombo, Ceylon Institute of Scirntific and Tndustrial Research,
Téchnical»Library and Information Service 1-197Q47, 34 p.
(Mimeographed) . |

A sclect list of 126 entries with abstrects.
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Compounding - Stabilizers and Antioxidants,

ste.

AMARAPATHY, A.M.A.
Investigations into natural rubber and polybutadicene

blends. Journal of the Plastics and Rubber Institute (Sri

Lanka), 1, 1978/1979 : 1-15, 10 grephs, 2 tables, 3 refs.

This paper investigates the properties of blerds of NR
with polybutadiene. BR (Buna CB 10 - Bayer, which is
cheracterized by a 98 per cent cis 1-4 content) is blend
with natural rubber (SLR 5) in different ratios. The
effect of different loedings of carbon black (ISAF) in these
blends is alsc observed, In assessing the vulcanisate
characteristics of blends, the tensile strength, elongetion

‘at break before and after ageing, flexural strength, lupke

resilience, o0il rcsistance (engine oil, brake oil and
turpentinos and hardness are studied. It is possibla to
blend NR with BR in various ratios and wulvanige them using
conventionel sulphur/accelerator systems. The optimum

-advantage of the properties of both polymers can be

obtained by blending BR and NR. The results of this study
show that by blending with BR the vulcanisate properties of
NR could be improved greatly with respect to Resistance to'
Flexoracking, Resilience, Hardness, and Tensile Strength.

A high percentage of NR is used in the manufacture of tyres.
The results indicate thet a vulcanisate of NR/BR blerd

(80 : 20) carrying sbout 40 p,h.r., 1I.S.A.P, black is a
superior formulstion for the tyre:tread in comparison to one
of pure NR. It not only helps to increase the resistance to
flex, cracking, but also helps to minimise the level of
carbon black required to give desirable strength propertiecs
and herdmess valucs. NR/BR blends can be used for a lerge
number of applications,

AMARAPATHY, A.M,A. and SAMANERIS, D.G.,

Tho effect of maturation and pfe-vulcanizafion of compounded
latéx'on technological properties, In: International
Rubber Conference, Kottayam, 23-28, Nov. 1980, Abstracts of
papers., Kottayam, Rubber Research Institute of India, 1980.

Session 6A, Paper 7,
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This paper describes the technological importance of

' maturation and prevulcaenization of compounded latex on the
manmufecture of latex based produets, Maturatiorn and
prevulcanization of compounded latex was carried out at
different temperatures for varying lengths of time., A
conventioral cure system is used in this study. The
technological properties of the resulting films have been
corrclated with the swelling index measurements, (Authors'
summery) . ? :

573, AMAR/PATHY:, A.M_.A. and SAMARAVICKRAMA, L.N.
Mcthod of purifying waste engine oil and studies on black
loaded nstural rubber mixes containing this ingredient.

J1, Rubb, Res. Inst, Sri Lanka. 55, 1978 : 23-28, 2 graphs,

2 tatbles; Abstracted in Proc. Sri Lanka Ass. Advmt, Seci,,

- 34 (1) 1978 : 50.

This peper deals with the investigation of the suitability
of pretreated waste engine oil for use as & processing oil in
rubber compounding. Technological properties and cure
characteristics of mixes containing purified waste oil were
faund to be comparable to those containing similar dosages
of well known commercial processing oils, (Authors' summary).

574. AMARAPATHY, AM.A, and SCOTT, G.

Rubber-bound antioxidants By reactions of natural rubber

in the 1atcx, J1. Rubb. Res, Inst, Sri Lanka. 54, part 2,

1977 : 520-530, 6 graphs, 3 tebles, 8 refs.

Antioxidants containing polymerisable vinyl groups have been
successfully grafted to natural rubber in the presence of
suitable frec radical generators. Reaction parameters such
as the mode of initiation, initiator system, reection time, pH
of the reaction medium and swelling time have been investigarted
in natural rubber latex, Of the free radical generating
systems examined, the redox system consisting of tertiary
butyl hydroperoxide and tetracthylene pentamine (TBHP/TEP)
appeared to be most effective in natural rubber latex, Infra
red spectroscopy has been used to estimate the concentration
of the bound antioxiiants and ageing bchaviour was assessed
by oxygen absorption and continuous stress relaxation, The
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ouring characteristics of the grafted rubber samples

were found to be satisfactory using the Monsanto

theometer, It was found that antioxidants which do not
contain vinyl groups also react under the same conditions
with natural rubber latex, Soma of these .appeared_to_be
marginally more effect:ve than the oorrespondlng vinyl
antioxidents, It wes observed that, in the case of the
vinyl antioxidants, only a part of the added antioxidant
graffed into the rubber and the rest remained unchaenged or
was oxidised to coloured products. The by-products formed
during the process of grafting were identified and analysed,
A conclusion of considerable theoretical as well as practicel

- significance is that rubber bound antioxidants appear to have

575,

576.

similar activity to conventional antloxidants with the same
functional groups when present at the same concentration.
(Authors' summary)

BALASINGHAM, C,G.
Leather waste as a filler in the rubber industry,

R.R.I,S.L. Bulletin (N.S,). (Confarence Supplement). 8

(3/4) 1973 : 1-2; Reprinted in Karmahtha, 3 (1) January
1976 : 19.

Attempts to introduce various fillers into rubber mixes
have been made in a purely empirical basis, with the
objective of producing cheaper rubber compounds. This
article discusses on the use of leather as a filler in rubber
industry, The use of this waste brings down the cost of
production, and saves foreign exchange.

FERNANDO, M.R.N.
Antioxidants in naturael rubber, ii, 36, (iii) leavea,
diagrms, graphs, tables, 65 refs, (M.Sc. theais, University

of Aston, Birmingham, 1972, Unpublished typescript.)

~ This work investigates the effects of binding certain
moleocules containing antioxidant groupings into the rubber
network., Several compounds which are expected to be
capable of getting attached to the rubber chain have been
synthesized, each containing an antioxidant grouping. Natural
rubber has been used in all the experimental investigationa
carried out, Slx different antioxidants were synthesised,



only five of them successfully, and the effect of three

of them on stabilizing natural rubber was investigated

with comparison to a conventional antioxidant, P.B.N. By
Monsanto Rheometer curves it was found out that, all the
systems investigated had good curing properties, confirming
that the presence of the synthesized antioxidants in rubber
did not affect the curing characteristics of the rubber.

In all the T.M.T.D. systems, the viscosity of the rubber
rzmained at a higher level than in the czse of the
corresponding C.B.S. systems. The stability of the T.M,T.D.
cured rubber was better than the C,B.S. cured rubber. The
effect of thermal ageing of the rubber in the presence of

- only the antioxidant was that there was better stability

when the rubber was compounded with the other ingredients
and cured subsequently, in comparison to a compound where
all the ingredients were added at the time of curing with no
previous thermal treatment of the rubber in the presence of
the antioxidant. It was interesting to note that this
applied to a conventional antioxidant like P,B.N, It was
thought that one of the reasons for this better stability
may be the availability of a better dispersion, The effects
of the synthesized antioxidants were investigated very widely
in a varicty of different rubber formulations which are
common in industry.

FERNANDO, M,R.N,
Manufacture of dark factice from rubber seed oil., Q. J1.

Rubb, Res. Inst. Ceylon. 47 (3/4) 1971 : 59-64, graph,

10 refs.

Factice is a rubber substitute, added to rubber, in
preparing compounds of different composition for the
manufacture of rubber articles, like crasers, tubes and tyres.
Factice gives to moulded, calendered, extruded, dipped and
proofed goods a smooth finish and supple handle., Mould
designs are reproduced with great fidelity. Factice imports
resistance to surface oxidation and to oszsone, and improves
resistance to moisture. It is found that rubber seed oil is
suitable for the manufacture of factice, as it has the
necessary amount of unsaturated fatty acid content, vitsl for
factice manufacture. Application of dark factice; chemistry
of factice; various cffects difflerent activators and
accelerators in the manufacture of factice; analysis of
factice are discussed in this artiele, Though factice was
menufactured successfully in a small scale, factors like
(1) controlling the exotherm, and (2) toxicity of gaseous
products, will have to be cexamined further before manufacturing
on a large scale.
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578. FERNANDO, M.R.N.

Aistudy of polymer bound sulphur based antioxidants in
rubber. ix, 143 leaves, diagrms., graphs, tables, 147 refs.
(Ph.D. thesis, University of Aston, 1976. Unpublished
typescript).

A commercially available hindered phenolic antioxidant
. 2, 6-Ditert-butyl phenol has been converted into a mercaptan
derivative, vie, 3, 5-Ditert-butyl-4-Rydroxy bensyl
mercaptan and the latter has been successfully bound to
natural rubber by & free radicel process,” *Xeaction W w
parameters such as mode of initiation, initiator concentration,
mercaptan concentration, time, temperature ete., have been
investigated in rubber solution, natural rubber latex, and
in the polymer melt, A masterbatch technique has been
developed to saturate a small quantity of rubber with a large
amount of mercaptan and to use this concentrate to dilute
untreated latex to obtein a desired level of stability.
Infra-red spcctroscopy has been used to estimate the
concentration of adduct phenol, and accelerated ageing tests,
viz. oxygen absorption and continuous stress relaxation were
carried out to evaluate ageing behaviour, The effects of the
presence of 3, 5<Ditert-butyl-4-hydroxy benzyl mercaptan on
the vuleanization characteristics have bean investigated in
detail using a Monsanto Rheometer. To investigate the
mechanism of addition, a number of mercaptans and simple
unsaturated medel eompounds have been used and the products
have been anslysed, The effect of the presence of
antioxidant bound rubber on the oxidation of polyprophylene
‘was studied by a rapid flowing air oven test., An attempt to
add 3, S5-Ditert-butyl-4-hydroxy benzyl mercaptan to a
saturated polymer, polythelene, was succcssaful as theorotically
~axpected, Oxidation of an unsaturated compound, tetralin,
was studied in the presence of monosulphides which are
similar to those obtain by adding mercaptens to olefins.
(Author's summary). o
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579. GAJAWEERA, Banduls Sarath
Effect of transition metal complexes on the degradation
of natural rubber. Zflx;7, 161_1egyes, graphs, 157 refs,
(M.Sc. thesis. University of Sri Lanke, Vidyodaya Campus,
1979. ﬁ]npublished typcscript). |

cu(MBT) Ni (MB’I‘)2 and Ni (DM(}H)2 were synthesized

characterized and then used in different proportions as
additives in natural rubber vulcenising systems DICUP,
S/CBS and TMTD/DPG, These additives found to be largely
influenced upon curing characteristics such as induction
period, first order rate constant and cure time, Their
effect on thermal ageing was studied by using stress
rclaxation and oxygen aebsorption techniques, and found that
the activity of these oomplexes depend on the vulcanising
system and the nature of the ingredients. Effcct on
photo-degradation is measured by sinergestic effect upon
direct exposure to natural sunlight. Carbonyl indices
obtained by infra-red studies of the S/CBS, suggest a
stabilizing activity by coloured Nl(MBT)z and Ni(DMGH) 9°

This action may be due to their hydroperoxide decomposition'
or screening effect. Ni(MBT)2 and Cu(MBT) found to be

showing good stabilising activity during thermal ageing in
TMTD/DPG, System, Cu(MB-T)2 was an pro-oxidant in all other

cases during synergetic, photo-thermal ageing as well,
These were further evidenced by their physical appearance
(film and tensile test piecces) on further exposure.
(Author's summary) .

o880, KALUARACHCHT, Janaka
An invcstigation of the gtabilizing activity of transition
metal complexes of mercaptobenzothiozole in natural rubber.
VIII, 87 leaves, graphs, tables, 20 refs. (M.Sc. thesis.
University of Sri Lanka, Vidyodaya Campus, 1976. Unpublished

typescript).
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Transition metal complexes namely, Nickel and Copper
complexes of Mercantobenzothiozole were synthesiged and
characterized msing the Infra-red Spectra, The ability
of the complexes and the Merocaptobenzothiosole to decompose
Hydroperoxide were tested with 0,1 per cent Cunene
Hyﬁroperoiidoiin-Chlorobensene,'uarying the concentration of
the complexes. The Iodometric determination of the amount
of hydroperoxide remaining at intervals of time wers used in

- these studies, The two Complexes and Mercaptobensothiosole

were found to be effective as a poroxide decomposer and the
effectiveness tended to decrease in the order:

Copper Complex of Mercaptobensothiogole » Mercaptobenzothiogole

>: Kickle Complex of Mercaptobengothiozole.

The decomposition rete with verious concentration of the
stabilizer at various temperatures were oxamined and it was
found that the stabilizers were more effective at higher
ooncentration and at higher temperatures. The complexes and
Mercaptobensdthiozole wore added to natural rubber and the
stabilisging effect was noted. The effect of these complexes
on natural rubber was also studied by a series of physical
tests., These rcesults too showed the complexes to be mare
offective at higher concentrations, (Author's summary).

KARUNARATNE, S.W.; GOONEWARDENA, L. and MEDAGAA, D.D,

Evaiuation of locally availsble raw materisl in the natural

- rubber industry, Part 1 : Graphite., Q. J1. Rubb. Res. Inst.

Ceylon., 47 (3/4) 1971 : 65-69, 8 tables, 4 ref's; Abstraéted

in Proc. Cgylon Ass. Advmt. Sci. 28 (1) 1970 : 110.

Diffioulty in incorporating graphite into rubber in the
banbury on the two roll mill has discoursged carlier workors
to ocarry out any extensive investigations in the use of = -

- grephite in Rubber Compounding. This paper describes the

podsibility of inecorporating Graphite into rubber in the latex

stege. The preparation of rubber/graphite mixtures in

- masterbetch form is disoussed and rubber extended with carbon

bleok/graphite mixtures are evaluated for technological
properties end suitable arces of application are suggested.
A survey of propertics of natural rubber extended with
Boralasgamuwa clay and dolomite is given in the second half
of the paper. (Authors' summary). S
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KARUNARATNE, S,W. and PATEL, M,
Evaluation of locelly produced clay in the rubber industry.

Proc. Sri Lanke Ass. Advmt, Sei. 33 (1) 1677 + 6.

-Sri Larka is self-sufficient in suppliea of China clay for
the rubber industry., However, so far, no systematic
evaluetion has been carried out and reported, The work
reported in the paper is an attempt to study the properties
of two grades of China clsy available locally in relation to
their suitaebility in the rubber products industry. (Author's
sunmary) .

KORATHOTA, S.M.

Use of cashew nut shell liquid as an antioxidant in black

loaded natural rubber wvulcanizates. zf\[)7, 41 leaves, graph,

tebles, 11 refs. (M.Sc, thesis. University of Sri Larka,

Vidyodaya Cempus, 1976. (Unpublished typescript).

KULARATNE, K.W.S.

Reactions of hindered phenols with unsaturated hydrocarbons
in the presence of free radicals. Z-X;7, 175 p., graphs,
tebles, 95 refs. (Ph,D. thesis, ﬁniversity of Aston,
Birmingham, 1977. Unpublished typescript).

The reaction of hindered phenolic antioxidants, notably
ditert-butyl-4-methyl-phenol (TBC) and 3, S5-ditert-butyl-4-
hydroxy-henzyl mercaptan (BHBM)with rubber has been '
investigated and the percentage of antioxidant bound under
optimum conditions has been determired. The byproducts
formed during the adduct formation and thecir effect on binding
reaction was also studied. The reaction mechanism involved
in both cases has been studied. It has been found that BHBM
adduct was formed by the addition of thiol to the rubber
double bond and that of TBC by the attachment of the benzylic
carbon atom to the allylic carbon atom of natural rubber.
Tensile measurcements, oxygen absorption tests and stress
relaxation measurements have been used to evaluate the
antioxident activity of the bound antioxidants. Comparison
of their performance with commercial antioxidants has shown
thaet the latter are complectely rcmoved under severe
environmentsl conditions, whereas, rubber-bound antioxidants
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exhibit exceptional stability., A major advantage of the
rubber-bound systems, which has emerged during the

.evaluation was their suitability for the preparation of bound

antioxidant concentrates and the superior performances of
rubbers proparcd using concentrate masterbatches have been
demonstrated under severe testing conditions, Similar
studics were carried out with nitrile-butadiene (NBR) latices
and it hes been found that NBR containing bound antioxidants,
particularly, the BHBM adducts exhibit superior stability to
conventionally added antioxidants, when used in applications
where loss of antioxidants by volatalisation or leaching or
by extraction may occur, (Author's summary).

KULARATNE, K.W.S. and SCOTT, G.
Mechanisms of antioxidant action, auto-synergistic

antioxidants based on thiol rubber adducts. FEuropean Polymer

Journal (U.K,). 15, 1979 : 827-832, 4 graphs, 3 tables,
15 refs,

The meochanism of by~product formation in the reaction of a
thiol antioxidant, 3, 5-di-tert-butyl-4-hydroxybenzyl

‘mercaptan (BHBM) with rubber latices is shomn to involve two

processes, viz, dimerization of the intermediate thiyl radical
to give disulphide (BHBDS) and the reaction of the intermediate
quinonemethide with water to give the aldehyde and with BHBM

to give the monosulphide (BHBMS). The two sulphides
themselvas react with rubber irn a slower reaction. The bound
antioxidants obtained with natural rubber and nitrile-butadicne
rubber are very much more effective than the present

generation of commercial heat ageing antioxidants under
conditions where the antioxidants can be lost from the rubbers
by volatilization or solvent or detergent leaching, This is
partly due to their resistance to removal from the polymers
but there is elso cvidence that the auto-symergistic antioxidant
bound to the rubber is more effective than single function
entioxidants, due to the presence of the sulphide linkage.
(Authors' summary).

KULARATNE, K.W.S. and SCOTT, G.
Mechanisms of antioxident action, the reaction of hindered
phenols with rubber in the presence of free radicals,

Eurcpean Polymer Journsl (U.K.) 14, 1978 : 835- , 8 graphs,

4 tables, 13 refs.
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Simple hindered phenols containing ortho or para
methyl groups rcact with natural rubber latex in the
presence of oxidising free radicals (alkoxy or acyloxy),
giving up to 20 per cent yields of bound antioxidant. This
reaction is most efficient when the concentration of the
phenolic antioxidant in the rubber is less than 1 per cent.
As the concentration is increased side reactions involving
both the phenol (stilbene quinone formation) and the rubber
(cross-linking) supervenes, The efficiency of the bound
antioxidants is much than conventional antioxidants under
aggressive conditions of air oven ageing and solvent or
detergent extraction., This has been shown to be primarily
due to the non-removal of the bound antioxidants under these
conditions whereas the conventlonal antioxidants are removed
completely. (Authors' summary)..

NADARAJAH, M.
Preparation'and uses of two new types of natural rubber

latices in Sri Lanka., R.R.I.S.L. Bulletin. 14, 1378 : 1-6,

15 refs.; In: Proceedings Institute of Chemistry, Sri
Lanka, 8th annual seasions, 1979, pp. 13-17.

The acceptance speech on presentation of Institute of
Chemistry Gold Medal, for the work done by the author on the
preparation and uses of two new types of natural rubber
latices, viz. Formaldehyde stabilized latex and LATZ latex,
Formaldchyde stabilised latex has found usec as an adhesive,
in carpet backing, and in mixes with bitumen emulsions for
water proofing concrete roofs, This latex is only being
produced and used in Sri Lanka, LATZ latex is used to
manufacture latex-based rubber products, The main advantage
is that it nceds no deammonition as was rvqulrud by the high
ammonia ccntr1fugod lat(x .

NADARAJAH, M.; COOMARASAMY, A,; DE SILVA, K,P.N.;
WEERARATNE, W.G. and MUNASINGHE, B.K.S.

Preparation and uses of formaldechyde stabilised natural
rubber latex. In: Proceedings of the Internetional Rubber
Conference, Kuala Lumpur, 1975, Kuala Lumpdr, Rubber
Research Institute of Malaysia, Vol. 5, 1976, pp. 183-200,

2 photos., 9 tables, 23 refs.
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Formaldohyde stabiliged centrifuged latex is a good
goneral purpose adhesive, Its preparation is described
end its use in mixes with Portland Cement and with bitumen,
in the mamufacture of rubber products and in cord dipping

» is discuased. (Authors' summary).

589,

NADARAJAN; M.; COOMARASAMY, A,; KASINATHAN, S. and
TIRTMANNE, A.S.L. ‘ :

Some naturally occuring antidxidants in Hevea brasiliensis

latex. Journal of the Institution of the Rubber Industry

(U.K.). 8 (1) 1872 : 26-29, 8 tables, 20 rofs.

The antioxidants present in natural rubber latex are mainly
phospholipids, amino acids, phenols, tocotrienols and betaines.
PThis paper describes tocotrienol in nr; clonal variation of

. - tocotrienocl centent in field latex; effect of coagulation
*  oonditions on tocotrienol content; effect of oxidation on

590..

tocotrienol content of rubber from clone PB 86; betaines,
amino ocompounds and phenolic compounds in natural rubber,

Whon field latex or to some extent concentrated latex made
from it is used as such, then the antioxidants such aa phenols,
‘amino acids would play an important part in addition to the
tocotrienols, However where rubber is made from field latex
in the form of RSS, new process rubbers, pale crepe, estate
brown crepe etec., then the tocotrienols would be expected to
be very important antioxidants,

NADARAJAH, M,; TmmANNB; A.S.L.; COCMARASAMY, A, and
KASINATHAN, S. o

Some naturally occurring antioxidants in Hevea brasiliensis

‘latex. Q. J1. Rubb, Resg,Inst.‘Cleon. 48 (3/4) 1971 :

202-211, 8 tsbles, 19 refs.

This peper discusses naturally occurring antioxidants present

.in MR latox from various clones. These antioxidants are mainly

phospholipids, amino acids, phenols, tocotrienols and betaines,
Desoribing tocotrienols in NR, this paper describes, clonal
variation of tocotrieneol content in field latex; effect of
centrifuging on tocotrienol content; effect of coagulation
conditions on tocotrienol content; effect of alkali on
tocotrienol content; &and the effect of oxidations on
tocotrienol content of rubber from PB 86, DBetaines, amino
‘compounds and phenolic compounds in NR are also described in the
paper, Where field latex, or to some extent, concentrated
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latex made from it is used as such, then the antioxidants
such as phenols, smino acids would play part in addition to
the tocotrienols, However, where rubber is made from ficld
latex in the form of RSS, new proeessed rubbers, pale crepe,
estate brown, crepe, ete., then the tocotrienols would

be expected to be very important antioxidants. '

591, PATHiRAGE, D.B.K.

A study of natural rubber-carbon black intcraction at
moderate temperaturé. VI,‘58:1eaves, diagrms,, graphs,
tebles, 21 refs. (M.Sc. thesis, University of séi Lanka,
Vidyodaye Campus, 1978, Unpublished typescript).

Interaction of naturel rubber with carbon black (ISAF) was
studied in the presence of sunlight and artificial heat
(at 40° C.) as well, for a period of 28 days. The effect of
the presence of an antioxidant in these mixes was also
investigated, During the course of this study special
attention was made towards the measurements of reinforcing
properties such as abrasion resistance, tensile strength,
modulus etc., and also ageing characteristics which were
measured on the basis of stress reclaxation test. It was
found that there is some sort of interactions attributed to
bound rubber formation which is insignificant at 40° c, Tt
was obviously seen that the formation of bound rubber takes
place to some extent in the presence of sunlight. (Author's
summary) . '

992, PIERIS, Henry Sri Mevan
Studies on natural rubber mixes and vulcanisates, containing

antioxidant 'C' as an antidegradant, é_vd7, 1201eave$, diagrms.,
tables,
graphs, /45 refs, (M.Sc. thesis, University of Sri Lanka,

Vidyodaya Campus, 1978, Unpublished typescript).

Heat ageing properties of natural rubber mixes containing
Antioxidant 'C' (based on cashew nut shell liquid) were studied
using continmuous stress relaxation techniques at 85°C and
100° C.  The results of these studies were compared with the
results of similar investigations on rubber mixes containing
commercial antioxidants and without any antioxidant. Thesec



- 284 -~

experiments show Antioxidant 'C' at 5 p.h.r. to have

good antidegradant properties. The antioxidant activity
'of Antioxidant 'C' in natural rubber vulcanisates has

already been reported by other workers using air oven
ageing at 70 + 1°C. The effect of Antioxidant ‘C' on cure
characteristics were investigated in detail by rheomcter
studies, A detail study on the technologicel properties of
the rubber mixes and the vulcanisates based on a standard
tyre tread formulation indicates that Antioxidant 'C' used
at 5 p.h.r, level, serves to give good antidegradant

 properties and may also be used as a substitute for Dutrex R,

593,

594,

which ects as & processing aid. (Author's summary). ’

RAJAPAKSE, R.A,
Cashew mut shell liquid as an antioxident in natural rubber

compounding. Proc, Sri Lanka Ass, Adwmt, Sci., 32 (1) 1976 :

82,
An abstract.
RAJAPAKSE, R.A.

Development of local raw materials for the rubber industry.

Journal of the Plastics and Rubber Institute (Sri Lahka). 1,
1978/79 : 17-20, 3 tables, 18 refs. |

The compounding ingredients or the rubber chemicals play a

"important role in the enhancement of the physical and mechanical

properties of the rubber products and also they exercise a
considerable control over the cost.  Caylon Institute of
Scientific and Industrial Research (CISIR) has initiatoed a

- programme of research to develop local raw materials for their

5¢5.

ingredients.: This paper describes work that has already being
carried out at CISIR, the work that is in progress and outlines

other possibilities that are worth investigation.

RAJAPAKSE, R.A,; GUNASENA, W.A.S, and JOGANATHAN, B,
Use of pitch oil in natural rubber compounding. J1. Rubb.

Res, Inst, Sri Larke. 33, 1976 : 17-21, 6 tables, ref.
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Pitch oil is the residue from the fatty acid menufacture
at the Fats and 0ils Corporation, Sri Lanke, It conteins
atout 40 - 50 per cent of the fatty acids. This paper
.describes investigations carricd out on the use of pitch oil
4n natural rubber compounding, It has been esteblished that
pitch oil can roplaece stearic acid or coconut oil fatty acids
in rubber compounding formulstions, (Authors' summary).

' 508. RAJAPAKSE, R.A.; GUNASENA, W.A.S.; WIJEKOON, K.B, and
KORATHOTA, S. | |

Antioxidant activity of’cashow—nut-shell liquid in bleck
‘loaded natursl rubber wulcanizstes. Polymer. 19 (2) 1978 :
205-'211. ‘

The efficiency of cashew nutshell liquid as an antioxidant
for black loaded matural rubber was studied and a mechanism
for the process was elucidated. The antioxidant activity of
the liquid is due to the formation of dimeric products end of
& network-bound antioxident during vulcanigation with S,
rather than by activation of the phenclic group by the
substituents to faeilitate H donation to a peroxy radical.

597. RAJAPAKSE, R.A, geg’ILAFPERUMA, D.B.

Local raw materiale for the rubber industry. In: CISIR
contribution to science and industry; proceedings of the
21st anniversary seminar, May 4-6, 1976, held in B M.I.C.H.,
Colembo, Colombo, Ceylon Institute of Scientific and
Indu:triel Roscarch, 197€, pp. 7576, 4 tables.

Of the various material used in compounding of rubber
constitutes about 35 per cent by weight, This article
discusses the use of various local raw materials as substitutes,
6.8. Pitch oil of the 0ils and Fats Corporation for stearic
acid; ocashew nut shell liquid as an antioxidant; locel resin

Kekuns as a tackifier; ground padiy-hull ash es a filler; end
sulphur from gases that are burnt at the Petroleum Refinery.
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RAJAPAKSE, R.A,; KADIRAGAMANATHAN, S.; CUNASENA, W.A.S.
and WIJEKOON, K.B. S

Some aspects bf fhe ﬁechanism 6f;t£§¥antioxidant activity
of casﬁew nut shéil liquid., Zzp'??roceedingé, Instit&té of
Chemis;;ry, Sri Lanka, 6th annual sessions, 1977, pp. 17-20, -
2 graphs, 3 tables, 5 refs, | -

This paper summarises the results of investigations
carried out at the Ceylon Institute of Scientific and
Industrial Rescarch on the possibility of using cashew nut
shell liquid (CNSL) as an antioxident in natural rubber
compounding, Its antioxidant efficiency has been found to
be compersble with that of conventional general purpose amine
and phenol types of antioxidants, Experiments were carried
out with rubber vulcanizates based on various curing systems,
For comparisons, the deterioration in tensile strength and
elongation at bresk of vulcanized rubber samples containing
general purpose conventional antioxidants of the amine type
and also that of samples with no added antioxidants were also
studied. It can be qualitatively concluded that CNSL phenols

.get attached to rubber chemically via sulphur bonds,

RAJAPAKSE, R.A, and NADARAJAH, M,
Ageing properties of natural rubber with cashew nut shell

liquid ihcorporated into letex. Proc, Sri Lanka Ass. Advmt,

Sci. 34 (1) 1978 : 51, -
An abstract,
RANAWEERA, Ramani

Some reoéntvdeveiopmenta in therﬁechqnism bf‘antioxidant

‘action of nickel chelates. Journal of the Plastics and

Rubber Institute (Sri Lanks). 1, 1978/79 : 20-36, & graphs,

8 refs,
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601, SURANIMALA, Ranjani Chandriks
A study on maleimide based antioxidant. [/ VI_/,
67 leaves, diegrms., graphs, tables, 65 rcfs, (M.Sc.
thesis; University of Sri Lanka, Vidyodaya Campus, 187€.
Unpublished typescript).

Two meleimide based antioxidants, an amine antioxidant
N-§4~anilinopheny1) maleimide and a phenolic antioxidant
N-(3, 5 ditertiary butyl-4-hydroxy) phenyl maleimide were
synthesised, The stability of the antioxidants synthesised
were studied by volatility measurements. N-(4-anilinophenyl)
maleimide was reacted with natural rubber in toluene at

800 C, for 18 hours in the presence of benzoyl peroxide as
injtiator. The efficiency of binding under these eonditions
werc studied by varying the concentration of initiator and
elso the ratio of antioxidant to rubber (isoprene units).
Infra-red spectroscopy was used for the estimation of the
extent of binding in each case. The efficiency of the
antioxidant synthesised was evaluated by oxygen absorption
mecasurements in cumene at 100°C, and also ir vulcanised
rubber., (Author's summary).

602, THANGAVELAUTHAM, M,
Experiment on preparation of masterbatches of rubberised

bitumen. Proc. Ceylon Ass. Advmt, Sei. 30 (1) 1974 : 81,

2 refs,

An abstract.

603. WEERASOORIYA, U,; WIJERATNE, M.S. and RAJAPAKSE, R.A.
Carbon black - natural rubber latex masterbatches, Proc.

Ceylon Ass, Advmt, Sei. 30 (1) 1974 : 108,

An abstrect,
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Heveacrumb

KARUNARATNE, S.W,

Preparation of Heveacrumb from first fraction coagulum,

Q. J1. Rubb, Res. Inst. Ceylon. 48 (3/4) 1971 : 252-259,

3 tables, 3 refs,

Production of Heveacrumb in a pilot plant installed at
Peenkande Estate is discussed with special reference to
conversion of first frection coegulum to Heveacrumb, The
information presented in this paper is intended to assist in
the evaluation of Heveacrumb rubber from first fraction
coagulum, Production records from the time the pilot plant
has been commissioned for regular production, are set out
with anslytical data on raw rubber properties of each
consigmment lot. Data illustrating the behaviour of first
frection coagula in two representative compounds, both in the
form of crumbled rubber and pale crepe, are also given.
(Author's summary).

KARUNARATNE, S.W, and THOMPSON, M.W.
Experimental crumb rubber project at Peenkande. R.,R.I.C.

Bulletin (N.S.). 4 (1/2) 1969 : 1-5, tablas.

The experimental crumb rubber project in Peenkande Group,
Ceylon, was initieted by the Rubber Rescarch Institute of

' Ceylon, based on & decision by the Rubber Research Bosrd in

1965, With a view to get an insight to this projeet, the
authors write an intimete mccount of its working.

POULIER, R.F.

The Heveacrumb process. R.R.I.C. Bulletin (N.S.). 3 (3)
1968 : 71-74.

The suthor gives a detailed description of the Heveaorumb
process and also enumerates the verious teething troubles
that have cropped up in the operation of this machinery in
Ceylon,
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Crepe Rubber

FERNANDO, W.S.E,; TILLEKERATNE, L.M.K. and
FERNANDO, M.R.N.

A new bleaching agent for Sri Lanka latex crepe,

R.R,I.S.L. Bulletin, 14, 1979 : 7-8,

Tolyl merceptan (commercially named RRI 7) has been found
to be a suitable substitute for, if not better than RPA 3 in
the manufacture of latex orcpe. This article highlights
the work done by the Rubber Rescearch Institute of Sri Lanke
on this project. The use of RRI 7 has been designed in such
a way that no change in the old methods of latex crepe
manufacture such as the additiqn_of bisulphite, fractionation,
coasgulation, drying, etc., is required,

FERNANDC, W.S.E.; TILLEKFRATNE, L.M.K.; FERNANDO, M.R.N.
.C

;
and PERERA, M.C.S.
Bleaching agenté for crepe rubber manufacture in plsce of

xylyl mercaptan (RPA 3). Proc. Sri Lanka Ass, Advmt. Sei.

35 (1) 1979 : 48-49,
An abstract,
HEINISCH, K.F.

Cutting of blanket crepe and sole crepe. Q. J1. Rubb,

Res. Inst. Ceylon. 36 (3/4) 1960 : 52-55, 7 plates.

.The cutting of blanket or sole crepe to standard size is
still a manusal operation in Ceylon, but interest is being shown
in the mechanization of this cutting process. A brief
description is given of the following devices which have
proved to opcrate satisfactorily on estates in Ceylon or in
Indonesia : "Trouch method"; Guillotine Cutters; Rotary
Cutting Machine; Hand Cutters; and Punching Devices.

HEINISCH, K.F,

Dirt content of scrap rubter, Q. J1. Rubb, Res. Inst.

Ceylon., 37 (1) 1961 : 13-17, 1 graph, 6 tables.

BT e
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On the basis of statistical surveys a classification
scheme for harmful dirt content of rubber, 0.3 per cent, or
more, may be considered as an excsss, A very high per cent
of scrap crepes have a dirt content above 0.3 per cent, To
reduce this percentage, it is recommended that the scraps,
prier to milling, should be soaked in a solution or surface
active .agents, for instance, 2-3 days in s solution,
containing 0,1 - 0.2 per cent of "detergent 40E" and 0.1 per
cent trisodium phosphate. The sogking solution can be
used upto 3 times, :

HEINISCH, K.F.

The discolouration of bleached crepe rubber. The Planters!

Chronicle. 55 (11) 1960 : 281-283 & 291, 6 refs,

The discolouration of bleached crepe is influenced by a
number of factors during all stages of mamufacture and
therefore properly controlled conditions and cleanliness are
essential for the manmufacture of a first quality product., The
condition of the latex and the manufacturing and drying
conditions are as important as the quality of the chemicals
and the factory water., It would appear that small amounts of

.iron have quite an important role, probably due to the

formation of some iron sulphur compounds, An improvement in
colour and colour-holding prpperties can be obtained by using
oxalic acid as coagulant implying, at least in certain cases
with white latex, that a removal of a first Yyellow fraction
might be unnecessary, thus inereasing the out-turn of the
first quality crepe. '

KARUNARATNE, S.W,

Quality control, technical specifications and presentation

of latex ocrepes. R,R,I.S.L. Bulletin (N.S.). 9 (3/4) 1974 :
28+33, 2 figs., 9 refs. ’

A discussion of factors controlling the quality of latex
crepe and of its technical specification is followed by a
presentation of a process flow lines for pale crepe and sole
orepe., A scheme is proposed for technical specification of
latex crepe. It should be free from dirt in which case there
would be no need for a specification. Practically, however,

a simple scheme would start by guaranteeing an upper limit on
dirt content because it is so important. Standard latex crepe
would then be all of one class below a certain maximum dirt
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level. A oolour index should also be fixed for latex

crepe and on this basis a maximum of 2 grades is recommoended.
A maximum level of ecetone extract value is also recommended
and all latex crepe should fall into one grade., The scheme
is based on the following considerations: its simplicity;
the specifications should be understood by, and be of value
to consumers; and the producers should be able to adjust
their production methods easily, (Abstracts on Tropical
Agriculture. 3 (38) 1977 : No. 13643) .

MENDIS, E.G.

Quality control of scle crepe. R.R.I S.L.»Builetin (N.S,)

12 (1) 1977 : 14-16.

NADARAJAH, M.
An assessment of the potentialities of latex crepe

manufacture ih Sri Lanke. R.R.I.S.L. Bulletin (N.S.). 12 (1)

1977 : 5-8.

€15,

816.

NADARAJAH, M.
Rubber factory development in Sri Lanka., Central factories

for latex creps. Ksrmantha. 7 (2) Feb, 1979 : 7-9, photo.

The production of rubber goods for export in preference to
oxporting the raw rubber has been accepted as & objeotive by
the Sri Lanka Government. This article highlights the great
potential that exists at present for central factory ’
dovelopment to produce more latex crepe. Recommended
mamafacturing procedures, necessary equioment and the
approximate capital and the operational cost for these
factors, are outlined.

NADARAJAH, M.; BARTHOLOMEUSZ, P.A, and MUTHUKUDA, D.S.
Proposals to improve and increase quality production of pale

orepe in Ceylon. R.R.I.C. Bulletin (N.S.). 8 (3/4) 1971 :

62-75, 2 diagrms., 7 tables, 6 refs.
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In order tc maintain s happy economic position for the
highest quality pele crepe produce in Ceylon, the author
has laid down various proposals to improve quality production
of pale crape, in this article, The importance of
Government participation in setting up central factories for
pale crepe production in order to assist small estate
manufacture a production of consistent quality is apparent,
The need for markect promotion, and effective technical
sarvice, to bridge the gulf between the producer and the
consumer has been aptly stressed. It has elso been suggested
that the grading of pale crepe be dependent, among other things,
on the method of preparation and on technological properties.
A model preliminary project study for a new pale crepe
factory is alsc detailed in this article.

NADARAJAH, M, and MUTHUKUDA, D.S.
Standardization of production methods of latex orepes to

suit snd-use requirements. R,R.I,S.L. Bulletin (N.S.). 9

(3/4) 1974 : 45-49, 7 refs.

The coleur and some curing properties of pale crepe and sole
crepe arc discussed in this paper.

JADARAJAH, M.; NARANGODA, H., and COCRAY, B.

Specifications in reletion to production methods in some

conventional grades of raw rubber. R,R.I.C, Bulletin (N.S.).
6 (3/4) 1971 : 86-94, 6 tables, 16 rofs.

The four conventional gredes of rubber, pale crespe, RSS,
scrap crepe and sole crepe which are dealt with in this article,
under the following headings: 1. Grading of pale crepe,

2. Sun-drying of RSS, 3, Use of conventional grades of natural
rubber (NR) in tyre marnifacture in NR producing countries,

4, Mamfecture of scrap crepe to specifications, 5. Preparation
of sole crepe for direct use, Sc long as appearance remains
the basis of merket vraluation, a fair price cannot be
guaranteed. The tirme will oome, soon than expected, when pale
crepe would not "sell itself" on sheet netural superiority, but
would have to "earn its price" among the multiple forms of
block apd synthetic: rubbers, One safeguard egainst this
poasibility is to introduce tight techhical specifications and
ensurs standardigzatiion of production, The situation as fer as
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Ceylen is considered, is mot entirely unhappy, because

clonec PB 86 with its white latex, which is considered to be
the best for pale crepe manufacturc, is widely planted in
Ceylon. Thercfore, central factories have a greater chance

of success end as such, the possibility of standardization of

manufacture, as suggested by the authors in this paper.

PERERA, Mecgodage Cyril Senske

Tcchnical and technological properties of crepe rubber from
RRIC 100 seriecs cloneé. Z-vii;7, 59 leaves, greaphs, tables,
45 refs, (M.Sc. thesis. University of Sri Lanka, Vidyodeya
Campus, 1979. Unpublished typescript.)

The Plant Breeding Department of R,R.I.S.L. has now
introduced the RRIC 100 seriss clones, which are high yielding
compared to the PB 86 and have a shorter immature period.
Earlier work shows that crepé rubber manufactured with latex
from some of the RRIC 100 series clones was comparable to that
prepared from the PB 86 latex according to Green Book gradings.
The aim of this work is to evaluate the technical and
technological properties of crepe rubber menufactured from
different clonal latices to compare the properties of some

common clones with the RRIC 100 series clones. This work will

ensble us to make a firm recommendation for commercial scale
planting of RRIC 100 series clones so as to increase the
production of latex crepe and other forms of light ecoloured
rubbers, The manufacture of xylyl mercaptants the only
blcuching sgent avsilsble for erepe manufacture, have decided
to discontinue its production. There it is anticipated that
within two or three years crepc rubber will have to be
manufecturced without a bleaching agent, unless a suitahle

‘alternative is found. It is also reported that quality crepe

can be manufactured from some of the RRIC 100 series clones
even without using a blcaching sgent. The commercial
plentetion of the RRIC 100 series clones will not only increase
the production but will help maintain our reputation as the
producer of best quality crepe, (Author's summary).

PERERA, M.C.S.; THARMALINGAN, R. end FERNAMDO, W.S E.

Suitebility of hundred series clones for crepe manufacture.

Part I. J1. Rubb, Res. Inst, Sri Lanka. 56,1979 : 21-28,

graph, 7 tables, 5 refs.



The latex of clons PB 86, which is widely planted in Sri
Lanka is eminently suitable for the production of latex
crepe. Recently there hes been a great interest in Sri
Lanka in the RRIC 100 series clones owing to their .
sigrnificantly better immature vigour and yields in comparison
with earlier selections such as FB 86, A series of tests
showed that the crepe produced from RRIC 100 and RRIC 103 latex
is comparable to that from PB 86 in quality and technical
properties.  (Authors' Summary). '

621, SCOTT, G. 2nd VARATHUNGARAJAN, G,

A "new look" for Ceylon's pale crepe, RRIC Bulletin (N.S,)

6 (3/4) 1971 : 78-78.
This article appeared in the Ceyien Daily News 5th September .

1971, Compotitien frem synthesis rubber, specifications of |
pele orepe, marketing, and on outlook for the future. P

622, THARMALINGAN, R,

Crepe rubber’ development unit, R,.R.I.S.L. Bulletin (N.S,).

12 (1) 1977 : 9-13,

The author gives details of electrically heated fin type
dryers used in the tea industry being successfully used in two
crope factories to dry crepe latex. This paper also describes
the Crepe Rubber Development Unit (CRDU) which was set up
undcr the purview of the Rubber Chemistry Department of the
R.R.I.S.L. to deal with all aspects of NR processing in Sri
Lanka with the view to carry out research to improve the
quality of orepe rubber to mect consumer demand and to
undertake maerket research and market promotion, Rescarch work
corried out by the Unit, involves mainly the processing aspeots
of crepe rubber and block rubber, '

823. THARMALINGAM, R;: PERFRA, M,.C.S, anmd GOONM‘ILLAKE, ¥.D.R.J.

Sri Lenka latex crepe : New devolopments ih production and
marketing. I Intenaafione.l Rubber Confe:éence, Kptta&am,
India, 23-28 Nov. 1980, Abstracts of papers, Koffayam, Rubber
Research Insi:itute of India, 1980. S,éssion €6A, Paper 1,

. An gdbstract.
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624, THOMPSON, M.W,

The possibilities of increasing crepe rubber production

and the.implications theéreof., R.R,I,S.L, Bulletin (N.S.).
9 (3/4) 1974 : 25-27,

Smoked 'shect mamifacturc is now largely confined to
smellholders., = Assuming an estate factory could handle en
average of 2,400 lbs., of latex per day, the follewing
requirements also need to be met : transport (tractor and
truck) RS, 100,000; extension for mills, packing and storege
RS, 70,000; new machinery RS, 380,000; and additionel drying
facilities amounting to an outlay of RS, 30,000,

625, TILLEKERATNE, L.M.K.
Elimination of the use of RPA 3 in crepe rubber manufacture.

R.R,I.S.L. Bulletin. 14, 1979 : 9-12, table.

This paper reports results of experiments carried out, to
determine whether RPA 3 is essential for the manufacture of
high quality crepe rubber, or it could be totally dispensed
with, in the event ef RPA 3 going out of production. The
results indicate that RPA 3 is not required for the memufacture
of high quality crepe, and its bleaching action, on the latex
is not essential, TFactors like factory hygiene, quality of
water, mills availability, and the skill of the factory staff
seem to play an important a part,

626. VARATHUNGARAJAN, G.

Strategy for Sri Lanka's latex crepes, R,R.I,S.L, Bulletin

(N.8,). 9 (¥4) 1974 : 50-52.

Sri Lanka produces sbout 44,000 tons of high quality pale
crepe annually. The main competition to pale crepe at present
conmes from SMR 5L and its equivalent from other countries. This
article briefly describes the reasons for the large scale
replacement by the competitors, and the role played in the
development work by the Rubber Research Institute of Sri Lanka.
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Shect Rubber

ANON

Mamfacture of smoked rubber sheet, R.,R,.I,.C. Bulletin

-

(N.8.) 1 (1) 1986 : 7-10.

This leaflet explains to smallholders in simple terms the
process of making good quality sheet. Published separately

~ as the R.R.I.C. Smellholdings Folder No. 11,

629,

HEINISCH, K.F. and NADARAJAH, M,

Investigationd mould growth on sheet rubber. In:
Proccedings of the Natural Rubber Reseerch Institute, Kuala
Lumpur, 1960. Kuala Lumpur (Malaysia), Rubber Research
Institute of Malaya, 1961, pp. 895-902, 7 tables, 15 refs.

Three species of mould commonly found on Ceylen sheets, one

‘& Penicillium and the other two Aspergilius species, have been

tested against several fungicides, in aqueous media and on
smoked sheet, in order to find an alternative to paranitro-
phenol, the use of which has been disallowed in Ceylen in raw
rubber manufacture, The tests showed that saliecyclic acid
anilide and sodium-o-phenyl phenolate could be considered

es suitable substitutes for paranitrophenol, Phenylmerouric
acetate showed a marked inhibiting effect on the growth of
A-sger&llus but very little effect on that of Ponicillium,
Sodium bisulphite and RPA 3, chemicals used in rubber
manufecture, have a noticeably delaying effeet on mould growth.
Growth ourves of mixed infections show maxime and minima
caused by changes in the composition of mould population due to
changes in enviromment. (Authors' summary).

NADARAJAH, M,; BARTHOLOMEUSZ, P,A., and MUTHURUDA, D,S.
Proposals to increase quality production of RSS in Sri

Lanke. R,R,I.C, Bulletin (N.S,). 7 (3/4) 1972 : 50-83,

2 diagrms., 4 tables,
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The efforts made in the past by way of propagenda and
assistance to individuals to build standard smoke houses
and purchase suitable equipment with a view to the
improvement of the quality of sheect rubber produced by
smallholders have not had commensurate results. The success
which a few co-operative socicties of smallholders had
achiéved since their inception indicated that collecctive
effort would ensure the achievement of the objective of
quality sheet rubber. The scheme under which Group
Processing Centres are being established with funis made
aveilable by the Government is based on that experience.
Its purpose therefore is to extend the collective principle
in the faith that above can aschieve this objective. This
article describes this scheme and points to the necessity of
establishing round about 500 such centres.

PEIRIS, H.H,
Improvement in sheet production by smallholders. R.R.I.C.

Bulletin (N,S.). 2 (1/2) 1967 : 18-21, plate.

Improvements in the quality of shect-rubber produced by

"smallholders has resulted from an intensive programme carried

out by the 8mallholdings Department of the R.R.I. A brief
account of the activities relating to this programme is given
here,

PEIRIS, H.H,
Some observations on the crash programne (1966) for the
improvement of smallholders' rubber smoked sheet to Grade T

quality. R.R.I.C. Bulletin (N.S.). 3 (1/2) 1968 : 1-7,

2 graphs, & tables, 2 refs.

Tn order to induce the smallholder to increase the out-put
of Grade I sheet, a rubber crash programme has been launched
by the Government of Ceylon, by offering an incentive of an
extra =/02 cts. per 1b. for this grade. This paper reports
the progress made in 6 divisions during a certain period.
Detailed monthly data for each division indicate a rapid

-improvement expressed in a shift towards Grade I, at the

expense of the lower grades. The influence of rain and
weather on quality improvement has also been shown. Scven
suggestions are laid down by the author to obtain better
results,
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652. RUBBER RESEARCH INSTITUTE OF CEYLON.

633.

634,

- Defects in smoked sheet, Q. J1, Rubb, Res, Inst. Ceylon

36 (1/2) 1960 : 22-28; Reprinted in Planters' Chronicle.

55 (21):1960 : 492405,

RUBBER RESEARCH INSTITUTE OF SRI LANKA,
Manufaéture of smoked rubber sheet. Ratmalana, R.R,I.S.L.
Advisory Service Dept., 1975, 11 p, (In Sinhala and English).
The purpose of this leaflet is to explain the mmallholders

as simply as possible the process of meking good quality sheet
under conditions especially applicable to them.

Stereo Rubber

NADARAJAH, M. and MEDAGAMA, D.D.

The use of first fraction rubbér in the mamifacture of stereo

rubber, R.,R,I,S.L. Bulletin (N.S.). 8 (2) 1973 : 36-38,
11 refs. ‘

Sri Lanka is the world's largest producer of latex orepe

and this is the first of a series of articles dealing with
special uses for the varying grades of latex ocrepe produced by
the R.R.I.C. This paper deals with a special use for first
fraction rubber, i.e, in the manufacture of stereo rubber.

Pirst fraction rubber is obtained by the fractional cocagulation
of latex in the mamfacture of latex crepe and sole crepe.
Although there is considerable variability in the preparation of
first fraction rubber, it is found to be a suitable raw rubber
in the preparstion of stereo rubber., Formulations for stereo
rubber are discussed in this psper, and a available mixture,
using first fraction rubber, which has been successfully used by
commercial firms in Sri Lanka, has been established,
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Technically Specified Rubber

AMARASQGRIYA, Jayalathge Don

The cyclisation of natural rubber. VI, 61 leaves, graphs,
tables,.55 refs. (M.Sc. thesis. University of Sri Lanka,
Vidyodéya Campus, [T197..?;7. Unpublished typescript.).

The efficiency of Lewis acid catalysts in bringing about
cyclisation of different grades of natural rubber is examined,
In assessing the cyclisation behaviour, crepe rubber and its
deproteinised grades were used. Certain properties of the
final cyclised rubber sample obtained by the action of a sct
of Lewis acid catalysts on rubber are discussed. (Author's

summary) .

ANON
Cyclised rubber. Karmantha. 4 (1) January 1977 : 13.

A brief note. The simplest method for preparing cyclised
rubber is by mixing 100 parts of NR with 8 parts of para
toluene sulphuric acid and heating for several hours at 140°¢.
This method does not give a hombgenous product. Improvements
made by the R,R.I.S.L. in preparing the raw rubber by adding
a phenolic antioxidant to the MR enabled a‘hgmogenous cyclised
rubber to be obtained in half an hour at 110°C. Uses of
cyclised rubber as a reinforcing filler, in paints and in
printing inks are outlined.

COOMARASWAMY, A.
Oxidative modifications of rubber. Ph.D., thesis, University

of Aston, 1973, (Unpublished).

COOMARASAMY, A, and NADARAJAH, M.

Commercial manufecture and uses of cyclised rubber. Proc.

Sri Lanka. Ass, Advmt, Sci. 33 (1) 1977 : 57.

An abstract.



839,

641,

COOMARASWAMY, A.; NADARAJAH, M.; SILVA, L.B.K.;
KURERA, S. and SURENDRAKUMAR, R.

Commercial mamufacture and uses of cyclised rubber.

R.R,I.S.L., Bulletin. 13, 1978 : 7-14, 2 photos,, diagrms.,

S ref's;  Abstracted in Proc, Sri Lanka, Ass. Advmt. Sci.

33 (1) 1977 : 57,

This paper outlines a simple, cheap method for the commercial
production of' cyclised rubber from papain coagulated low
nitrogen natural rubber., Two different processes for the
preparation of papain coagulated rubber are also described.
IThis syclised rubber is how used commercially as a reinforcing
filler and for the manufacture of road marking paints, The
best results ebtained with cyclised rubber as a reinforcing
filler are given. The paper also gives the details of the
machinery which has been locally fabricated for the manufacture
of paints, Possible uses of cyclised rubber in floor paints,
machinary paints and in stencilling inks are suggested.
(Authors' summary).

- JAYATILAKE, K.G.K.; COOMARASWAMY, A, and FERNANDO, W.S.E.

Use of acrylic polymers for the preparation of granular natursl

rubber. Proc. Sri Lanka Ass, Advmt. Seci. 36 ¢1) 1980 : 66,

An abstract.
KARUNARATNE, S.W,
Use of oil-extended natural rubber in passenger car retreads

in Ceylon : performance of retreads based on OENR and OENRM,

R.R.I.C. Bulletin (N.S.). 4 (3/4) 1969 : 33-36, 4 plates,

ref's.

Ceylon is the only country in the world which produces
passenger car tyres entirely of natural rubber (NR). One of
the drawbacks in NR for tyre treads is its lack of skid
resistance., Oil-extended natural rubber (OENR) comperes
favourably with synthetic rubbers (SR) in this respect. It is
also found that the wear wrating too of NR is enhanced by oil
extension. An interesting experiment on this subject is
described in this paper.

i
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KARUNARATNE, S.W, and YAPA, P.A.J.

Production of viscosity stabilized rubber with improved

PRI from low grades. Q. J1. Rubb, Res, Inst. Ceylon,
44 (3/4) 1968 : 35-48, graph, 6 tables, 12 refs.

The consumer of natural rubber is faced with the problem
of its hardening during storage and the successful control of
this hardening effect is rcgarded as one of the significant
contributions to natural rubber rescarch, Tt is now accepted
that sldehyde and aldehyde condensing groups, present as an
integral pert in the rubber molecules, cause this storage
hardening through inter-molecular condensation and this could
be arrested by the addition of hydroxylamine hydrochloride to
latex prior to coagulation, Experiments were carried out to
exemine the possibilities of producing constant viscosity
rubber with improved PRI from cup lump material, Sosaking of
cup lump in granulated or comminuted form in an aqueous
solution of hydroxylamine hydrochloride results in viscosity
stabilized rubber of low content and improved PRI, (Authors'
summary) .

NADARAJAH, M.
The use of oil-extended natural rubber (OENR) in passenger

car retreads in Ceylon, Q. J1. Rubb, Res. Inst. Ceylon.. »

(1/2) 1969 : 1-13, 11 tables, 16 refs.; Abstracted in

Proc. Ceylon Advmt. Sci., 23 (1) 1967 : 57.

In spite of the considcrable amount of work done by the
Natural Rubber Producers' Rescarch Association, England, over
the past few ycars on the 0il extension of natural rubter,

OENR is as yet not used on a commcrcial scale to manufacture
passenger car tyres or retrcads. This peaper is an attempt
made by the Ceylon Institute of Scientific and Industrial
Reseerch (CISIR) over the past two years to introduce OENR for
use in retreads in Ceylon., Their experiments have shown that
there is no significant difference in the physical properties
of the vulcanisate whether the oil is added in the Bahbury or
in the latex stage. If a retreader has a Banbury, it would be
preferable for him to make his own OENR, than to buy the OENRM
from the plantations. Tread crumb can be used as a compounding
ingredient to cheapen the mix. The use of even low grade
scrap crepe, €,8. scrap crepe No. 4 as the raw rubber was found
to give oil-extended compounds with satisfactory properties
within BS specifications for car tyre treads for use in
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retreading, A commercial retreading firm in Ceylon is

. retreading 150 carcasses with OENR camelback compound as

an experiment before getting on to commercial production.
(Author's summery).

< e

. NADARAJAH, M,; COOMARASAMY, A.; VARATHUNGARAJAN, G.;

THARMALINGAM, R,.; NARANGODA, H. and JAYASINGHE, P.P.

Recent developments in cyclised rubber and latex crepe
production in Sri Larka, In: Proceedings of the
International Rubber Conference, Kuala Lumpur, 1975. Kuala
Lumpur Rubber Research Institute of Malaysia, 1976, Vol, 4,
PP. 321-334, 7 tables, 21 refs.

A simple and inexpensive method of producing cyclised
rubber was developed using papain as coagulant and p-tolucne
sulphonic acid as the cyclizing agent., The use of sodium
sulphate and sodium bisulphite was avoided. In an attempt

to standerdize latex crepe production methods to suit end-use
requirements, 4 main grades of latex crepe were processed,

- viz, fractionated and bleached, unfractionated and bleached,

645.

fractionated but not bleached, and the yellow fraction,
(Authors' summary),

NADARAJAH, M.; NARANGODA, H,; BALASINGHAM, C.G.;
KIRUBAKARAN, J.K. and JAYASINGHE, P.P.

Preparation and uses of cyclised rubber and of chlerinated

rubber. Q. J1. Rubb, Res, Inst, Sri Lanka (Ceylon). 50

(3/4) 1973 : 157-165, 24 refs.

If cyclised rubber and chlorinated rubber could be produced
by simple methods in the natursl rubber (NR) producing
countries, then they could have several important uses in these
countries, The production of these derivatives by simple
methods should considerably lower the prives from the rather
high prices at which they are at present available, thus _
resulting in their increased world wide usage. The simplest
method for prepering cyclised rubbter is by mixing 100 parts of
NR with 8 parts of para toluene sulphonic acid and heating for
severel hours, at 140°C. This method does not give a .
homogenous product, Improvements mede by R.R,I.S.L, in
preparing the raw rubber and by adding a phenolic antioxidant
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to the NR cnabled a homogenous cyclised rubber to be
obtained in half an hour at 110°C. Uses of cyclised rubber
as.a reinforecing filler, in paints and in printing inks

are discussed, The simplest method of preparing
chlorinated rubber is from stabilised field latex and the
chlorine generated in situ using sodium chlorate and
concentrated hydrochloric acid. Modificatiors necessary

to prepare chlorinated rubber and some of its possible uses
arc discussed, (Authors' summary).

NARANGODA, Hema

Industrial uses of cyclised rubber. R.R.I.S.L, Bulletin

(N,8.). (Conference Supplement). 8 ( 3/4) 1973 : 35-36.

Various industrial uses of cyclised rubbers as a reinforcing
organic filler for shoe soling and in the manufacture of shock
resistant plastics; as a binder in emulsion paints, as a
raw material for electrical insulating lacquers; in ink
industry; as a plastic coating for coconut shell collection
cups are described briefly.

SENEVIRATNE, J.

Block rubber, 'Journal of the Plastic and Rubber Institute

(sri Larka). 1, 1978/1979 : 25-27, diagrm.
The name block rubber applies to all new forms of Technically
Specified Rubbers, and this article briefly describes the

mamufacture of block rubber. Process flow lines of block
rubber production are indicated on the diagram,

THARMALINGAM, Ramalingam

Demonstration and training plant for block rubber based on
smallholders' latex, Mawanella. Report on Mawanella block
rubber factory process plant and plant recommendations for
future facfories. (AGO : SRL/?l/SZG; Technical Report
PRO/CEI}). Colombo, Food and Agriculture Organization of the

United Nations, 1975, 33 p., 5 figs., 16 tables.
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The Mawanella Block Rubber Factory produces asbout 8 to
9 tonnes of block rubber/day on normal cropping days. This
orop is obtained from 14 collection centres, About 95 per
cent of the production qualifies as SIR.5L (i.e, cleaner
grade of rubber). The variation between the Agent's figures
and the actual throughput of the factory is very high. The
metrolacs at the Collection Centres should be celibrated to
minimize such variations. Acid dosage used for coagulation
is in excess of the requirement. Reducing the acid dosage
will not only minimize the cost of chemicals used for.
processing, but will reduce the maintanance cost of the
machinery used for processing, latex grades, The performance
of machinery installed for the size reduction of lgtex grades
is satisfactory. Recommendations are made for additional
machinery to process scrap satisfactorily and to increase the
output of the latex flow line to about 20 tonnes/day.
Suggestions are made to improve the performance of the dryers.
The sizes of boxes in the process installed in the factory
should be standardized. .

THARMALINGAM, R. and DEKUMPITIYA, A.S.
Conversion of crepe rubber to block form at the packing

stage. R.R.I.S.L. Bulletin (N.S.). 9 (3/4) 1974 : 34-40,

2 graphs, chart, table.

Sri Lanka processes only a small fraction of its erop in
block form. About 60 per cent of our rubber is exported in
the form of Ribbed smoked sheet (RSS) and the remainder mainly
as thick and thin lace crepe. The aim of this study is to
develop a method o convert certain grades of crepe rubber into
block form at the packing stage. This envisages centralized
packing and will reduce the machinery required for Sri Lanka to
produce block rubber, as scrap grades can be processed in
existing crepe rubber factories, resulting in considcrable
savings on exchange, and on machinery for block rubber factoriecs
to process scrap grades., Blocking of scrap crepe and first
fraction crepe is worthwhile implementing as early as possible,
These two grades of rubber amount to about 15 per cent of the
total production (about 22,000 tons/annum) of rubber in Sri
Lanka. This paper discusses the method of conversion, the
expenditure involved and the effect of this process on some
properties of the rubber., A figure describes the flow chart
for the proposed process of blocking.
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650, TILLEKERATNE, L.M.K.
Liquid rubber with solar power? R,R.I, makes break-
through ; another blow to synthetics, Karmantha. 9 (4)

April 1980 : 7 & 9.

This article describes briefly a method of manufacturing
rubber products using solar energy, The Rubber Research
Institute of Sri Lanka has discovered a method of expediting
the decay of plastics with a photo-activator, and according
to this principle certain complex salts in certain metals
become active with the ebsorption of strong UV rays and these
‘active molecules compound long rubber and plastic molecules
with oxygen and breaks them into short molecules. Allowing
to continue this process, these strong plastic and rubber
molecules converts into a liquid state, Experiments have
revealed that when 1 per cent of Nitro benszene, which is the
best suited to soften rubber, is mixed with dry crepe rubber
and the mixture is spread on glass plate and is exposed to
the sun, becomes sof't and converts into a liquid state after
an hour, These liquid rubber produced could use for the
mamfacture of gums, glues and selotape, etc.

651, TILLEKERATNE, L.M.K.
Some problems of block rubber production in Sri Lanka,

R,R.I,S.L, Bulletin (N,S.). 12 (1) 1977 : 17-18,

In Sri Lanka block rubber produce at two factories, Cenat
Pactory, Paiyagala and Mawanella and they are manufactured
according to two major processes, comminution or crumbling.
This paper discusses some problems such as dropping ef
Plasticity Retention Index (PRI) to a low value; high
Volatile Matter Content (VM); infestation by bores in TSR
pallets; and unavailability of correct grades of polythene
for wrapping purpose, caused in the manufecture of block
rubber at these two factories.

652, TTLLEKERATNE, L.M.K.; TFERNANDO, W,.S.E, and DE SILVA, A.J.S.X,
Epoxidation of depolymerised natural rubber and industrial

uses of its product. Proc. Sri Lanka, Ass. Advmt, Sci. 33

(1) 1977 : 57-58.

An abstract.
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655. TILLEKERATNE, L.M.K.; PERERA, P.V.A.G.; DE SILVA, M.S.C.
and SCOTT, G.

Studies on the use of solar energy for the preparation of

liquid rubber. J1. Rubb, Res. Inst. Sri Lanka. 54, part 2,

1977 : 501-507, 3 graphs, 2 tables, 7 refs.

The demand for SMR 5CV and 5LV is increasing, because of
their constant and low viscosity which reduces or completely
eliminates mastication before processing, thus lowering the
cost of production, Premastication can be completely
eliminated by converting solid rubber into the liquid form,
with the added advantage of casy shaping of the vulcanizate
by casting techniques or by curing in situ for gaskets and
seals. The results of the experiments on the use of solar
radiation, in the presence of certain metal complexes, and
liquid-phase photo-initiators, for the production of liquid
rubbers with good physical properties, under conditions in Sri
Lanka, are presented in this peper, The results indicate
that the liquid rubber obtained through the medium of solar
energy shows fairly good properties in comparison to liquid
rubber obtained by other methods. An attractive feature of

- this method i8 its low production cost, If better poly-
functional reagents such as bis hydragide are used in the
cross linking of these soft elastomers, products with much
better vulcanizing properties could be obtained.

654. TILLEKERATNE, L.M.K.; VIMALASIRI, T, and DE SILVA, A.

Production of CV 50 using high viscosity rubber latices from

smallholders. Proc, Sri Lanka Ass, Advmt. Sei. 36 (1) 1980 :
32. |

An abstract.

655, WICKRAMASINGHE, D.C. and KARUNARATNE, S.W,
Production of technically specified rubber (TSR) by the

‘Canmat process., Q. J1. Rubb. Res. Inst, Sri Lanka (Ceylon).

50 (3/4) 1973 : 143-150, 4 tables, 2 refs,
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This paper on the installation and operation of the first
commercial TSR factory in Sri Lanka is presented in four
parts: Part 1 : Building, machinery and installation;

Part 2 : Maintenance and performance of machinery; Part 3 :
Production and pelletisation; Part 4 : Marketing and
purchase of raw material. The data presented in this paper
has shown that a readily marketable product can be produced
from shect cuttings, low grades and cup lump material by the
Cenat process, There is a demand for CENAT block rubber from
a number of countries suggesting that is a form of natural
rubber acceptable to the consumer.

YAPA, P.A.J.

De-proteinized natural rubber. Alembic, Chemical Socicty ,

Peradeniya Campus. 1973/74 : 79-81.

Deproteinized natural rubber in addition to reduced nitrogen
and ash contents, certain improved characteristics displayed
by it, such es, uniformity in cure behaviour, reduced creep,
superior fatigue life and superior dynamic properties. Ithas
slready cvoked interest in application such as engineering
components and heavy duty tyres because of its low heat build up.

YAPA, P.A.J.
The preparation and properties of low nitrogen constant

viscosity rubber. Q. J1. Rubb, Res., Inst. Sri Larka. 52,

1975 : 1-9, 2 graphs, 8 tables, © refs,

A method for the preparation of a viscosity stabilised version
of low nitrogen rubber is described. The process basically
involves a simultaneous treatment of latex with hydryxylamine
hydrochloride and papain hydroxylamine apparently prevents
storage hardening bytlocking aldehyde groups in rubber whilst
papain reduces the nitrogen content usually by about 40 per cent.
In addition, the latter acts as a coagulant, Carbonyl condensing
chemicals such as hydroxylamine sulphate and hydroxylamine
hydrochloride can also be used in the mamufacture of low

nitrogen CV rubber. Preliminary studies have shown that several

other commercially available protcolytic enzymes viz. protease,
trypsin, superase or esperase can be used with hydroxylamine
hydrochloride to produce the same effect. (Author's summary).
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YAPA, P.A.J. and KARUNARATNE, S,W,

" Effect of storage hardening on the PRI of chemically

- treated rubber. Q. J1, Rubb, Res, Inst., Ceylon. 49

(3/4) 1972 : 59-64, 8 tables, 5 refs.

The observations made during the study of the production
viscosity stabilized rubber from low grades are reported in
this paper. Chemical treatments, viscosity determinations
and accelerated storage hardening tests were carried out as
described by Karunaratne and Yapa (1969) (See item no. 642)
using field coagula from a number of selected clones in RRIC,
This investigation deals only with the effect of chemical
treatment on the storage hardening of low grades of rubber,
and gives useful information on the storage stability of such
rubbers, While sodium bisulphite and oxalic acid treatment
reduces the PRI of rubber hydroxylamine hydrochloride and, to
a lesser extent, phosphoric acid bring about an increase in

. PRI after accelerated storage hardening.

659..

YAPA, P.A.J.; NADARAJAH, M., and LOGANATHAN, X.S,
Use of papain treatment of NR latex to produce superior

quality rubbers, Plastic and Rubber : Materials and

Applications, February 1980 : 32-36, 2 figs,, 6 tables, 16 refs.

Enzyme deproteinization of Hevea latex with papain (dried
papaw milk) improves the technological and dynamic properties
of the resulting low-protein rubber, popularly known as
deproteinized natural rubber (DPNR), Significant improvements
are observed in tensile strength and heat-build-up preperties.
The method of papain treatment is fairly simple and can be
applied directly to fresh Hevea latex, thus making it
commercially attractive. It can also be used 6n skim latex
to produce low-protein rubber with improved technological
properties, Preliminary investigations on further improvements
in the process by the removal of sludge are satisfactory.
Papain treatment of NR latex can be adopted in the manufacture
of gencral-purpose rubber more suitable for the tyre industry.
The main drawback as regards commercial implementation of papain
treatment is the low availability and consequent high prices of
papain in NR-producing countries, This can be overcome by the
rubber plantations, ppoducing their own papain by growing the
papaysa tree as an intércrop in the immature rubber plantations,
(Authors' summary).
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Polymers

AMARAPATHY, A.M.A,
Graft polymerization of antioxidants into natural rubber,

Ph.D. thesis. Univeraity of Aston, 1975, (Unpublished).

AMIN, M,U,; SCOTT, G. and TILLEKERATNE, L.M.K.
Mechanism of the photo~-initiation process in poli%hyleno.

European Polymer Journal (England). 11, 1975 : 85-89,

4 graphs, 1 table, 26 refs.; Reprinted: Q. J1, Rubb, Res.

Inst, Sri Lanke, 52, 1975 : 20-28,

Tt is shown that, during the processing of low density
polythylene, the hydroperoxide content increases rapidly to a
very sharp meximum and then declines. Vinylidene groups
initially present in the polymer, decreases 6. zero after an
induction period and the rate of destruction is related to
hydroperoxide concentration, Carbonyl concentration increases
in an auto-accelerating mode in a process which follows the
formation and decay of hydroperoxide;  when the carbonyl
concentration is low, hydroperoxide and vinylidenc are the
mein source of the photo-initiation step. In the later stages
of the reaction, Norrish IT photolysis of carbonyl is the most
important process. (Authors' summary). '

COOMARASAMY, A.; CAMPBELL, D.S.; MENTE, P.G. and
TINKFR, A.J.

Natural rubber analogues of styrenediene thermoplastic rubber,

Proc. Sri Lanka, Ass, Advmt. Sci. 36 (1) 1980 : 67.

An abstréct.

HERATH BANDA, R.M.; SELVARATNAM, M. and CANAGARATNA, S.G.
Graft polymerization of acrylonitrile on rubber, Proc. Ceylon

Ass, Advmt, Sci. 27 (1) 1971 : 94.

An abstract.
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664, MENDIS, Leslie Palitha
lMulti-component polydiene~epichlorohydrin elastfomeric
systems, XII, 183 leaves, photos., diagrms., tables,
232 refsi (Ph.D. thesis, Loughborough University of
Technology, 1975, (Unpublished typescript))

The polymerization of epichlorohydrin (ECH) to a
crystalline elastomer has been shown to proceed relatively
unhindered when performed in the presence of diene and some
other elastomers. . Gross products obtained by this type of
in situ polymerization were compared with blends prepared
from the respective homopolymers to detect any improved

~compatibility, processability and covulecanization behaviour.
Natural rubber/pcly (ECH) systems have been investigated in
greater detail, It was also found nccessary to investigate
the crystallinity and wvulcanization bechaviour of ECH homo-

. polymers both crystalline and amorphous, Selective solvent
extraction of NR/poly(ECH) gross products indicated graft
copolymer formation., However a detailed study of
crystallinity and unvulcanized gross products failed to reveal
improved compatibility which normally accompanies graft
copolymer formation, The anomalous extraction data were
shown to be probably due to interpenctrating network formation
caused by a novel type of NR gelation. Crystallinity studies
also showed that the location of filler was similar in both
blend and gross mixes at interdomain beundaries -~ resulting in
poor dispersion. Other observations regarding increase of
melting point and "double melting" of poly (ECH) appear to
qualitatively confirm a pipneering theory of fibrillating
crystal growth based on "impurity" segregation, Concepts of

filler-polymer adhesion previously applied to elastomer blends
and block copolymers were extended to diagnose graft copolymer
formation in a natural rubber/methyl methacrylate (Heveaplus)
graf't copolymer, using a differential swelling technique,
Application of these procedures to covulwanized polydiene -

ECH multi~-component systems failed to reveal graft copolymer
formation or adhesion and showed ecvidence of poor
covulcanization, Similar conclusions were reached from studles
of IR spectra, glass transition and microscopy of both
covulcanized and unvulcanized multi-component systems. Also
mechanistic studies do not appear to favour NR/poly (ECH) graft
copolymer formation, Notwithstanding poor compatibility amd
covulcanization behaviour, vulcanizates of poly (ECH) multi-
component systems possessed fairly satisfactory technological
properties, For example NR/poly (ECH) blends showed improved
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oil resistance and ageing resistance compared with NR
vuloanizates and improved "elastomeric" properties compared
with crystalline poly (ECH) vulcanizates, These could be of
commercial interest. (Author®s summary).

665, MENDIS, L.P.; PEMAWANSA, K,P,W, and HETTIARACHCHI, S.

666,

Electrochemical initiation in methyl methacrylate - natural
rubber latex systems, Polymer (U.K.). 18, 1977 : 100-101,
3 tables, 11 refs,

A letter. Investigations of electrochemical initiation of
mohomers both in aqueous and non-aqueous systems have
progressed in recent times, The preparation of Heveaplus
type, natural rubber (NR)-g-methyl methacrylate (MMA) copolymer

is investigated and some preliminary results of research in
progress are reported.

SELVARATNAM, M,; SUSEELADEVY, S, and SOTHEESWARAN, S.

Graf't polymerization of natural rubber. Q. J1, Rubb; Res.

Inst. Sri Lanka (Ceylon). 50 (3/4) 1973 : 181-193, 6 graphs,
1 table, 4 refs.

A useful method of modification of the properties of MR
involves the polymerization of monomers (particularly vinyl
monomers) in the presence of NR. Graft polymers are obtained
by a chemical reaction between the monomer (or polymerizing

monomer) and the rubber molecule, under suitable conditions.

The objective of this work is to study broadly the kinetics of
the reaction of rubber in latex form (ammonia preserved field
latex) with monomers under various conditions. A gencral
survey of the factors affecting the rate of polymerization of
vinyl monomers in field latex has been carried out, and from

the results it has been concluded regarding the mechanism of the
reaction that, the influence of monomer concentration and
initiator eoncentration (at low concentrations) on the rate is
consistent, at low conversions, with a simple free radicsal
mechanism. It also appeers that free radicals are formed on the
monomer by hydrogen abstraction rather than by eddition, that the
propagation step involves, at least partially, the addition of
monomer to rubber, that solvation effects are important. The
kinetics become increasingly complex as the reaction proceeds,
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667. WIJESINGHE, D.L.C.U.P,
A study on the uses of copolymers containing maleic acid
derivatives in natural rubbér. X, 80, VI leaves, disgrm,,
graphs; tables, 71 refs. (M.Sc. thesis, University of Sri

Lanka, Vidyodsya Campus, 1979. Unpublished typescript).

The copolymer of styrene and meleic anhydride was used as
its aluminium salt to produce granulsr rubber from letex.
Soluble ammonium salt of the copolymer was mixed with latex
and a dilute solution of potash elum was used as the coagulant.
Though the copolymer was used upto 25 per cent weight on
rubber, the gum formulations did not show improvement in
technological properties, whereas ISAF black formuletions
showed improvement of technological properties upto 15 per cent
by weight of copolymer on rubber, with 25 per cent black.
N-(4-anilinophenyl) msleimide~styrene 1 : 1 copolymer and di
(3, 5-Di tert butyl-4~hydroxybenzyl) maleste-styrene, 1 : 1
copolymer were prepared by modifying the 1 : 1 copolymer or
styrene and maleic anhydride., These polymeric derivatives
were tested for their antioxidant properties using nitrile
rubber, since their compatibility with naturasl rubber was found
to be poor. The compatitility with nitrile rubber was good.
Both N-(4-anilinophenyl) maleimide~styrene end di(3, 5-Di tert
butyl=4-hydroxybenzyl) maleate-styrene copolymers were found
to show anticxidant properties at temperatures of 80°C and
100°¢, (Author's summary).

Grading, Specifications and Unitg

668, BUREAU OF CEYLON STANDARDS.

Code of practice for packaging of natural rubber latex in
drums. Colombo, / /s 7 p. (sri Lanka Standards 323 :

1974) ,
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Preserved latex is susceptible to decomposition due to
contamination, evaporation or loss of preservatives, It

‘should therefore, be packed in clean, air tight and corrosion

resistant strong containers., Attempts have been made in
this standerd to lay down a code for proper selcction of
container, cleaning, packing and marking., This code
prescribes the method of packing, and marking of natursl
rubber latex in clean, disinfected and painted drums,

BUREAU OF CEYLON STANDARDS,

Code of practice for packaging of standard Lanka rubber.

~Colombo, /7, 20 p., 3 figs., table. (Sri Lanka

670,

i
«

Standards 385 : 1976).

This standard prescribes the methods of packaging to be
employed when Standard Lanka Rubber (SIR) is marketed, It
also specifies the packaging materials, procedures and the
method of marking to be adopted., All standard values given in

the standard are in S.I. units.

BUREAU OF CEYLON STANDARDS,

Methods of testing natural i-ubber letices. Colombo,
Ve 7. 55p., 7 figs., 3 tebles.  (Sri Lanka
Standards 325 : 1974).

It is well known that the variability in latex concentrate
can arise from the type of clonal latex used, the harvesting
conditions the methods of preservation and the methods of
concentration, - Technology based on natural rubber latex,
therefore demends the characterisation of latex by a number of
quality paramecters; this information is useful for the
technologist in deciding whether the latex would be suitable
for a specific application, The function of this standard is
to describe the various methods of evalusting the physical and
chemical characteristics of latex, for purposes of assessing
the suitability of a latex. for a particular application and
for the purpose of quality control, This standard specifies
test for natural rubber latices which contain preservatives
and which mey or may not have been submitted@ to some type of
concentration process. These tests bre-not necessarily
suitable for latex from natural sources other than Hevea
brasiliensis, and are not intended for latices of synthetic
rubber, compounded latex, vulcanized latex of artificial
dispersions of rubber, - In trhis standard, test methods and




671,

672.

- 314 -

investigational procedures are considered in detail. All
the values given in this standard are in S.I. units,

BUREAU OF CEYLON STANDARDS.

Metheds of testing vulcanized rubber. Part T :
Determination of relative density and density. Colombo,
/. _/. 11 p. (Sri Lerka Standards 297 : 1974),

This Sri Lanka standard prescribes two producers for
determining relative density and density of solid vulcanized
rubber, This is one of a scries of Sri Lanka standards on
test methods for vulcanized rubber and is expected to furnish

the rubber industry with standard procedures and terminology
in the field of testing ruboer products,

BUREAU OF CEYLON STANDARDS,
Methods of testing vulcanized rubber, Part 2:

Determination of tensile stress-strain properties., Colombo,

A /. 18 p., 3 figs,, table, (Sri Lanke Standards

873.

207 :+ 1974).

This Sri Lanka Standard prescribes methods for determining
the effect of the application of a tension lead to wvulcanized
rubbers and similar rubber like materials. They are not
applicable to the testing of the material ordinarily classified
as ebonite or hard rubber or to latex films, This standard is
one of a series of Sri Larke Standards on test methods of test
for vulcanized rubber and is expected to furnish the rubber
industry with standard procedures and terminology in the field
of testing rubber products, A

BUREAU OF CEYLON STANDARDS.

Methods of testing vulcanized rubber., Part 3 :
Determinétioﬁ of tear stfgpgtp. '(Crescént-test piéce).
Colombo, / 7. 12 p., 3figs,  (Sri Lanke Standards

207 : 1974),
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This Sri Lanka Standard prescribes a procedure for
determining tear strength of wvulecanized rubber and similar
mibber like meterial, This is one of a series of Sri
Lanka Standards on test methods for vulcanized rubber and is
expected to furnish the rubber industry with standard
procedures and terminology in the field of testing rubber
products,

BUREAU OF CEYLON STANDARDS.

Methods of testing wvulcanized rubber., Part 4:
Determination of hardness, Colombo, Z_ _7. 34 p.,
7 figs., 7 tables, (Sri Lanka Standards 297 : 1975).

This Sri Lanka standard prescribes 5 methods for determining
the hardness of vulcanized rubbers., The methods are as
follows: Method N Determination of hardness {(normal test);
Method H Determination of hardness (high hardness test); Method
L Determination of hardness (Low hardness test); Method M
Determination of hardness (microtest); Method CN, CH, CL, CM
Determinatiom of apparent hardness of curved surfaces using
N, H,L and M respectively. This standard is one of a series
of Sri Lanka Standards on test methods for vulcanized rubber
and is expected to furnish the rubber industry with standard
procedures and terminology in the field of testing rubber
products.

BURFAU OF CEYLON STANDARDS.
Methods of testing vulcanized rubber., Part 5 : Accelerated
ageing tests, Colombo, / /. 20 p., (Sri Lanka

Standards 297 : 1976).

This Sri Larka Standard prescribes two methods of test for
accelerated ageing on vulcanized rubbers.. The two methods are
(a) air oven methods using eéither a cell type oven or a normal
oven (b) oxygen pressure method., This standard is one of a
series of Sri Lanka Standards on test methods for vulcanized
rubber and is expected to furnish the rubber industry with
standard procedures and terminology in the field of testing rubber
products.



676, BUREAU OF CEYLON STANDARDS.
Moulded solid rubber solss and heels, Colombo, Z_ _7,

10 p., table (Sri Lanka Standards 252 : 1973),

This standard prescribes the requirements and methods of
sampling and test for rubber full-soles with or without heels,
half-soles, with or without heels, helf-solzs and heels sold
as finished products, This standard dees not cover micro~
cellular rubber soling, resin rubber soling, and very soft
moulded rubber soles and heels normally used for canvas or all
rubber footwear. All standard values given in this standard
use in S.T, units. ‘

677, BUREAU OF CEYLON STANDARDS,
Rubber teats and valves for feeding bottles and soothers.
Colombo, Ve /. 15 p., table. (Sri Larka Standards
253 : 1973).
This standard prescribes physical and chemical requirements,

sampling and methods of tests for rubber teats, and valves for
feeding bottles and soothers,

678, BUREAU OF CEYLON STANDARDS,

Specification for surgical rubber gloves. Colombo,
VA /» 14 p., fig., 2 tables. (Sri Lanka Standards 359 :
1975.)

This standerd preséribes the requirements, sampling and
methods of test for surgical rubber gloves of sizes 6, 65, 7,
7% and 8 made by the latex~-dipped process, Notes on the
method of obtaining the maximum life from the gloves are given

in Appendix B. A11 dimensions in this specification are
given in S.I. units, '

679.. BUREAU OF CEYLON STANDARDS,
Technically specified raw natural rubber. Colombo,

/1971 7. 30 p. (Ceylon Standards 72 : 1970),
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This specification deals with the grading of raw material

rubber in terms of measurable chemical and physical factors

in contrast to the commonly used system of visual
inspection. It alsc covers methods of packing, sampling and
testing, The standerd is in two perts: Part 1 covers grades,
requirements, packing and sempling while Part II deals with
methods of test, These specifications define the limits of
natursl and adventitious contaminants normally present in raw
rubber and which are known to effect the final properties of
finished rubber articles. The paramcters on which the
specifications are based are the dirt, ash, volatile matter,
copper, manganese end nitrogen contents, This specification
?lso)tentatively introduces the Plasticity Retention Index
PRI). ‘

DE SILVA, M.S.C.
Quality testing scheme for small scale rubber industry.

Kermantha, 4 (5/6) May - June 1977 : 1-3, 3 photos., greph.

This article describes briefly on the quality control, the
statistical quality control methods, and the Central Quality
Testing Scheme which aimed to help the small scale rubber

* industries, by utilizing the testing facilities at the

68l.

682.

c.I.S.I.R. and the R.R.I.S.L.-

KARUNARATNE, S.W.
The International System of Units : aids to its use.

R.R.I.S.L. Bulletin (N.S.). 10, 1975 : 14-21, 5 tebles,

1 ref.

This erticle provides valuable information to both the layman
and the rescarch worker, and its scope is specially limited to
the rubber industry. It can be noted that the relationships
between the comparatively small rumber of different metric unit
arec simple, more rational, and therefore easier to learn and
more convenient to handle in calculations than the cumb ersome
British System, used previously. :

KARUNARATNE, S.W,

Standards for raw natural rubber. R.R.I.S.L. Bulletin (N.S,)

(Conference Supplement). 8 (3/4) 1978 : 44-45,
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This article briefly describes the progress made towards
International Standards for raw matural rubber,

NADARAJAH, M,; RAJASINGHAM, Mangaleswari; MUTHUKUDA, D.S.
and JAYASINGHE, P.P,

Some suggested improvements in the grading of pale crepe.

Q. J1, Rubb, Res, Inst. Ceylon. 47 (1/2) 1971 : 20-29,

7 tables, 21 refs.
In marketing pale crepe, it is suggested that in addition
to the Green Book grading based on colour, other information

which has an influence on technological properties be also
specified. (Authors' summary).

TILLEKERAINE, L.,M.K,
Scope of standardising rubber products in Sri Larnka,

R.R.I,S.L. Bulletin (N.S,). 12 (2) 1977 : 111-113,

Most of the chief uses of rubber products depends on its
unique combination of properties such as tensile strength,
resigtance to ageing, resistance to wear and tear,
pormeability to gases ete. The measurement of these
properties by chemical and physical methods which is a vital
part in the rubber technology are classified by quality
control tests, specification tests, and resecarch and
development tests, are described in this article,

WHITE, D.R.
The importance of rescearch in developing rubber goods to

serve the local and export merkets, R.R.I,S,L. Bulletin (N,S,)

12 (1) 1977 : 90-93.

The author shows that rubber as a raw material, possesses
many properties and it is this spectrum of properties which
allows its use in so many different ‘types of products and
therefore lends itself so readily to research and development
work, He has tried to show that rescearch, and developing do
not stop with product development but is then carried through
into the production process by means of in-process control
testing with a view to maintaining product standards. He
examined the importance of foreign markets and the influence
they must wield on the up-grading of our rubber products
industry by spotlighting the importance of product acceptability
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which is so closely linked to product development and
quality control. Finally he has briefly examined the
instruments necessary for bringing up the activities of
research and development,

686, WIJEWANTHA, Ronald T.

Technical specifications in rubber manufacture and the
steps necessary for their implementation in Ceylon. R.R.I.C.

Bulletin (N.S.). 2 (3/4) 1967 : 66-68.

A summary of a paper presented at the Symposium on the
problems of the rubber industry, Colombo, B.M.I.C.H., on 10th
July 1967. This gives & brief general account on the technical
specifications in rubber manufacture and the steps necessary for
their implementation in Ceylon.

Patents

687. COOMARASAMY, A, and CHANDRASIRI, L.A.N,
Binding antioxidant groupings to polymer, Sri Lanka Patent

No. 7428,

688. ELIATAMBY, D.A.R. and NADARAJAH, M.
Stabilized natural rubber latex as an adhesive for plywood,

British Patent No. 1,455,744 (1974),

689. ELTATAVBY, D.A.R.; NADARAJAH, M.; AMARASINGHE, U.P.P.
and LIYANAGE, N, |

The use of natural rubber-resin blends as an adhesive for

plywood., Sri Lanka Patent No, 6911 ( 1972).
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€90, FERNANDO, M.R,N, and NADARAJAH, M.
The use of a room temperature vulcanizing natural rubber
latex compound in carpet backing., Sri Lanka Patent-No, 7733

(1978),

691, GANESHASUNDERAM, S, and NADARAJAH, M,
The m;anuf‘acture of emulsion paints from preserved and
concentrated natural rubber latex. Ceylon Patent No, 6082

(1967),

692, JOHN, C.K.; LAU, C.M.; NG, C.S.; RAMA RAO, P.S. and
NADARATAH, M,

Preservation of natural rubber latex, British Patent

No. 1,517,025 (1978).

695. NADARAJAH, M.; COOMARASAMY, A, and NARANGODA, H,
improvements relating to the mamufacture of oyclised rubber.

Sri Lanka Patent No, 7427,

694, NADARAJAH, M,; DE SILVA, X,.P,N, and GUNASENA, G.W,
Stabilising of natural rubber latex for mixing with Portland

Cement. Sri Lanka Patent No. 6938 (1972).

695. NADARAJAH, M.; KASINATHAN, S, and BALASINGHAM, C.G.
Use of papain as a natural l'atex coagulant in raw rubber

manufacture, Sri Lanka Patent No, 6939 (1972),

696, NADARAJAH, M.; KIRUBAKARAN, J.K. and JAYASINGHE, P.P,
Modification of latex to be used as a general purpose adhesive.

Sri Lanka Patent No. 6972 and 7656 (1972).
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699.

700,

701,
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NADARAJAH, M. and MENDIS, E.G.
The preparation of bitumen-natural rubber master-batches

using field latex. Sri Larka Patent No, 6531 (1970),

-

NARANGODA, H. and NADARAJAH, M.
Cyclised rubber from latex for use in emulsion paints.

Sri Lanka Patent Nos. 6910 and 7040 (1973).

RAJASINGHAM, M.; NADARAJAH, M.; KIRUBAKARAN, J.K. end
JAYASINGHE, P,P.

Manufacture of chlorinated rubber from natural rubber latex.

Sri Larka Patent No. 6909, 1972,

YAPA, P.A.J.; NADARAJAH, M. end LIONEL, W.
The mamufacture of high quality rubber from skim latex.

Sri Lanka Patent No, 7713, 1978,

Packing, Preservation and Storage

DAYARATNE, W.C. and MUNASINGHE, H.L.

Mould contamination of rubber. Q. J1. Rubb, Res. Inst. Ceylon.

48 (1/2) 1971 : 136-146, 5 illus. (some col.), 2 tables, 5 refs.

This paper gives the results of a study of the problem of
mould contemination of rubber and the possibilities of checking
by its physical means, without the use of chemicals, These -
studics shows that mould growth can be controlled by
manipuleting temperature and relative humidity (RH). The
importance of RH on mould growth has been illustrated. The
mould growth can be retarded to a large extent by the proper
management of rubber purchasing stores, with a view to reducing
RH. Seven other reasons for mould growth sre also briefed,
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HEINISCH, K.F. and NADARAJAH, M.

Preseprvation of sheet rubber against mouid. Part I.

Mould 5rowth in aqueous medis. Q. J1. Rubb, Res, Inst. Ceylon.

57 (2) 1961 : 43-48, 5 tables, 9 refs.

703.

Methods of prevention of mould growth on sheet rubber is
investigated using 4 suiteble fungicides. Pure culturcs of
4 fungi are used for the experiments and found that Santobrite,
Proventol ON and Shirlan are superior in fungicidal activity
to perenitrophenol in srtificiel liquid medium or in rubber
serum, Phenols, cresols and chlorcphenols are effective in an
ecidic medium and to exhibit reduced activity in alkaline
solutions. Preventol ON maintain the same activity in different
media and against all 4 fungi at an inhibiting concentration of
1 : 25,000. Although Santobrite and Preventol ON precipitate
out in acidic medium they remain in unncutraelized rubber serum
as a very fine dispersion and show nevertheless the highest
activity of all the fungicides tested. It has also found that
sodium bisulphite used in sheet manufacture has a delaying effect
on mould growth, and inhibition has been obtained in rubber sepum
at a concentration of 1 : 1,000, Although Penicillium
chrysogenum observed on shect rubber, it showed no growth at all in
umoutralised rubber serum, due to the presence of some natural
inhibitors.

HEINISCH, K.F.; NADARAJAH, M, and MUTHUKUDA, D.S.

~ Preservation of sheet rubber against mould. Part 2 : Mould

growth on smoked shcet, Q. J1. Rubb. Res. Inst, Ceylon.

38 (3/4) 1962 : 40-46, 6 tables, B refs.

Mcthod of prevention of mould growth on smoked sheets is
investigated using 4 suitable fungicides, Pure cultures of 4
fungi are used and results indicate Shirlan is inferior to P,N.P.
in sheects. '

TILLEKERATNE, L.M.K.

Insect infestation of TSR pallets. R.R.I.S.L. Bulletin (N.S.)

1, 1976 ¢ 1-3, 3 refs,
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The problem of insect infestation of TSR pallets is
causing grdave concern among the NR producing countries in
S.E. Asia., This is specially so beceause consumer countries
are enforeing strict regulations whereby whole ware-houses and
go~downs are fumigated should even a single pallet be found
to contain insect or any other form of infestation, Sri
Larke has being using pallets made of rubber wood for
shipment of block rubber since 1968; bdut so far Sri Lanka have
been free of this problem, and it is claimed that this is due
to the effective preservative treatment given to the wood used
in the manufacture of TSR pallets, This article describes
different methods used in treating the wood, and research is

 going on to find the most inexpensive method of treatment,

Rubb er M gchinery

THARMALINGAM, R.

Mathematical model of an extruder. R.R.I.S.L, Bulletin

(N,S,). 12 (2) 1977 : 94-101, diagrms., 4 refs,

The extruder is a picce of equipment used in the polymer
processing industry for the purpose of extrusion., This
article explains on what an extruder is, what the mathematical
model of extruder denotes, and how the model can be utilized,
in actual prectice,

THARMALINGAM, R,
Solar?powered crepe drying towers, Karmantha. 8 (9)
September 1980 : 25-26 3 diagrms.

A model designed by thc Rubber Research Inatitutc of Sri
Larka for drying crepe rubber utilizing solar energy is outlined
with illustrations. Since crepe rubber drying requires low
temperatures, flat plate collector is usgd. The cost of a
solar collector system (arca ebout 100 m“) for a 4000 kg.
capacity drying tower to provide adequate heat for 9 hours on a
cloudless day is sbout Rs, 25,000/=,
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Applicatiqn of Latex and Rubber

AMARAPATHY, AM.A.; NADARAJAH, M. and MANEL, M.G.
Manufécture of high quality rubberized fabrics using
natural rubber latex, In: International Rubber Research
and Development Board Symposium, Kuala Lumpur, 15-18 May
1978; organized by the Rubber Research Institute of Malaya.
Text of Papers, ZPLondoq;7, IRRDB, 1978, 5 p., 4 tables,

2 refs.; (Preprint); Abstracted in Proc. Sri Lanka Ass.

Advmt, Sci, 33 (1) 1977 : 58.

Using natural rubber (NR) latex for coating fabrics is not
something new., However, its commercial use is severely
restricted by the availability of cheap plastic water proofing
materials such as PVC. As a result of rising prices of plastic

- materials, there is an impetus in Sri Lanka for more

708.

’ 709.

development work for use of NR latex for coating fabries., This
paper reports the development work done by the Rubber Research
Institute of Sri Lanka in collaboration with M/s, Richard
Peiris & Co., Limited to water-proof fabrics, using compounded
formaldehyde stabilised centrifuged latices, and using only a
thin top surface layer of PVC., (Authors' summary).

ANON

Leather colours hold fast by natural latex. Rubber

Developments (Malaya). 25 (4) 1972 : 119, photo, 2 refs.

Leather industry of Sri Lenka could replace 50 per cent of
imported binders with the NR graft copolymer binder give a saving
of foreigh exchange. It has been suggested that the simple
polymerization process could aonveniently be carried out by the

Ceylon Leather Products Corporation itself.

CHANDRASIRI, AL,
Mamufacture of rubberised coir mattresses and cushions.

Karmantha, 9 (4) April 1980 : 21-22, 7 disgrs.
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Raw materials required are 60 per cent concentrated
natural rubber latex, coir fibre and by way of chemicals
vulcastab, L,W,, KOH, Sulphur, Z.D.C., Z.M.B,T., Zinc Oxide,
dispersol, China clay, etc,; machinery and equipment .
required are illustrated; and preparation and compounding
‘of latex is outlined., : '

COOMARASAMY, A,

Use of rubber derivatives and rubber seed oil in paints.

“R.R,I,S8.L. Bulletin (N.S.). 12 (2) 1977 : 75-82, 4 diagrms.,

711,

712,

table, 5 recfs.,

This peper is concerned mainly with the steps that have to
be taken to meke natural rubber and rubber seed oil suitable
as binders for paints, NR latex is used in water based peaints
either by graft copolymerization or by pre-vulcanization of
latex. Chlorinated rubber and eyclised rubber are suitable
for the preperation of quick drying chemical resistant paints,
Cyclized rubbter is prepared by a very simple and chesp process
using low nitrogen rubber prepared by papain cosgulation,
Rubber seed oil is used .to manufacture alkyl resins in paint
industry.

DE SILVA, M.S.C.
Mamufacture of rubberised coir products using rubber latex.

Karmantha, 3 (12) December 1976 : 12-13.

This process of manufacturing rubterised coir products can
be carried out by onc of the two methods given below and those
mcthods are described in this article, ?1)'Preparation of
dust-free coir fibre into curled form; (2) Preparation of
compounded latex (i.e. latex mixed with other chemical
ingredicents to obtain the required physical propertics in the
final product). ' ' '

FERNANDO, M,A,U,G.; FERNANDO, M.R.N,; NADARAJAH, M, and
DAHANAYAKE, P, .

Further progress in the use of rubber for improvement of impact

resistance in ferrocement boats. Proc, Sri Lanka Ass, Advmt, Sei.

34 (1) 1978 : 32-34, 7 refs.

An gbstract,
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FERNANDO, M.A.U.G.; NADARAJAH, M. and PERERA, W.A, Roger
‘Further development of natural rubber Portland Cement

mixes for enginecring applications. Proc, Sri Lanka Ass, Advmt,

Sei., 33°(1) 1977 : 37,

An abstract.

FERNANDO, M.,J,
More about natural rubber latex in road construction.

Proc. Ceylon Ass. Advmt, Sci. 24 (1) 1968 : 45,

An abstract.

FERNANDO, M.J.

Uses of rubber in roads, In: Symposium on the utilization
of local raw materials, Colombo, 23-24 October 1969.
Proceedings, Colombo, The Chemical Society of Ceylon and The
Ceylon Section of the Royal Institute of Chemistry, 1969.
pp. 106-117, table,

Attempts were made to study the effective uses of different
types of latex blended with bitumen for road surfacings.
Definite improvements were observed in the physico-chemical
properties of rubberized bitumen so vital to the roads enginecer.
Difficulties in tho addition of latex to bitumen were overcome.
Laboratory experiments were conducted to study the dispersion
of rubber particles, temperature-dependent properties,
rheological properties, ageing and stripping of rubberized
bitumen, Uses of rubber in mix-designs are also evaluated.

A new stripping test is devised to study the use of rubberised
bitumen, An effective mechanism is proposed to understand the
behaviour of rubber particles in bitumen, Advantages of
rubberised bitumen to the road engineer and its othear uses are
also discussed, Discussion,
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716, FERNANDO, M.J. and NADARAJAH, M.

Uses of netural rubber latex in road congtruction.

Journsl of Rubber Rescarch Institute of Malaya. 22 (5)

1969 : 430-440, graphs, 6 tsbles, 19 refs.; Reprinted in

Q. J1, Rubb, Res. Imst, Ceylon. 46 (1/2) 1970 : 39-51,

Latex is the most effective form of natural rubber for roed
construction, both centrifuged latex and Revertex being used.
The authors found creamed skim latex most effective for road-
making. Beoause of its casy availability, however, field
latox is more suitable for road-making in the natural rubber
producing countries, Results of laboratory studies on
cationically stabilized, compounded and paroxide-vulcanized
field latex are reported., The studies concerned the
dispersion of rubber particles, temperature-dependent and
rheological properties, ageing and stripping of rubberised
bitumen and uses of rubber in mix designs. Experimental
stretches of road surfacing have been laid with bitumen
containing up to 4 per cent ficld latex, Further test
stretches are being laid with rubber-modified premix using
field and crcamed skim latices.

717, FERNANDO, W,S.E,

Centrifuged latex as a raw material t'or the production of

rubber goods. R.R.I.S.L. Bulletin (N.S,). (Conference
Supplemént) . 8 (3/4) 1973 : 22-24,
This article is intended particularly for the laymen, to give

an ideca on the manufacturing techniques, of rabber goods, made
from centrifuged latex,

718, GUNASEKERA, Donald
Reclaimed rubber : a useful raw material for Ceylon,

Industrial Ceylon. 4 (4) December 1964 : 437-438.

Discarded srticles of rubber are chopped and cracked and
mixed with & reclaiming agent, digested and milled in an internal
mixer and blended and marked as reclaimed rubber to be used in
the manufacture of moulded rubber goods. These are cheaper,
uscful compounding ingredient and helps to produce finished
rubber goods of uniform quality, good ageing, and many other
advantages.
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719, INDUSTRIAL DEVELOPMENT BOARD OF CEYLON. .
.Latex from rubber products. Katubedde, Moratuwa, IDB,
1971. ii, 15 p. (Industry prospect report, 33).

In 1971 when the Depariment of Small Industries, Sri Lanka
called upon Government Agents to establish small scale
industrial units on an clectoral basis, with the co~operation
of' the Members of Parliament concerned two questions were
asked., What industries and how? This industry prospect
report prepared by a Committee from the I.D.B, is an attempt
to answer the two questions? Latex foam is widely used in
applications requiring a cool and comfortable cushioning
material, This report describes on the following: Market;
scope for the development; capital requirements; raw
materials; machinery and eguipment with the costs;
manufacturing process; . employment; profitability statement,
ete, '

720, INDUSTRIAL DEVELOPMENT BOARD OF CEYLON,
Model project report on rubberised coir production.
Katubeddg, Moratuwa, IDB, 1979, 13 p,

Rubberised coir is mainly used in cushions, upholstry and
mattresses, It is usually produced in the form of blocks or
slabs by spraying concentrated compounded rubber latex onto
curled coir fibre and vulcanizing it., This mode project report
serves as a guide for setting up an industrial unit for
mamfacture of rubberised coir mattresses and cushions. For the
purpose of financial evaluation, in this report it has been
assumed that a unit of the nature proposed in this report would
produce 6,000 mattresses of the size 6' x 3' x 1/3' or an
equivalent amount of any other size per year of 250 working days
on a single shif't opecration. This project provides employment
for 28 persons., The total investment in this project is
Rs. 500,000/= comprising Rs, 285,000/= as fixed capital and
Rs, 215,000/= as working capital.

721. INDUSTRIAL DEVELOPMENT BOARD OF CEYLON.
Rubber beading and stripping, Katubedde, Moratuwa, I.D.B.
1971, ii, 9 p. (Industry prospect report, 39).
In 1971 when the Department of Small Industries, Sri Lanks

‘called. upon Government Agents to establish small scale
industrial units on an electoral basis, with the co-operation of
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the Menbers of Parliament concerned, two questions

were ssked. What industries and how?  This industry
prospect report prepared by a Committee from the I.D.B. is
an attempt to answer the two questions, Rubber beading,
stripping and wiper tlades ere classified under solid end
celluler extruded rubber goods and are mostly used as
automobile componert parts such as door glass drop pads.
The proposed scheme is for the mamfacture of all types of
beeding and stripping required for the models and makes of
automobilec that are aveilable in the isisnd, This report
described the following: Market; scope for development;
capital requirements; raw material; machinery and equipment;
menufecturing process of rubber beading; employment;

profitebility stetement, etc. :

INDUSTRIAL DEVELOPMENT BOARD OF CEYLON.,
Rubber belting. Katubedde, Morstuwa, I.D.B., 1971,
ii, 16 p., figs. (Industry prospect report, 43),

Tn 1671 when the Department of Small Industries, Sri Lanka
called upon Government Agents to esteblish small scale
industrial units on an electoral basis, with the co-operation
of the Members of Parliament concerned two questions were
esked., What industries and how?  This industry prospect
report prepared by a Committee from the I,D.B, is an attempt
to answer the two questions, Belting of two main types are
discussed in this report, namely, conveyer and transmission.
This reports on the following: Market; investment; capital
requirements with the costs; raw materisl; machinery and
equipment with the cost; technicel process; employment;
profitability statement, etc. Each must provide employment
opportunities for about 16 persons.

INDUSTRIAL DEVELOPMEKT BOARD OF CEYLON,
Rubber carpeting. Katubedde, Moratuwe, I.D.B., 1971,
ii, 9 p. (Industry prospect report, 42).

In 1571 when the Department of Small Industries, Sri Lanka
called upon Government Agents to establish smell scale
industrial units on an electrocel basis, with the co-operation
of the Members of Parliament concerned, two questions were
asked. What industries and how? This industry prospect
report prepared by a Committee from the I.D.B. is an attempt
to answer the two questions, This report describes én the
following: Market; investment; capital requircments; raw
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material; machinery and equipment; profitability
statement, etc, There will be employment opportunities
for about 11 people in the rural sector.

724, INDUSTRIAL DEVELOPMENT BOARD OF CEYLON,
Rubber. dipped goods, Katubedde, Moratuws, I.D,B., 1971,
ii, 15 p.  (Industry prospect report, 17).

In 187X when the Department of Small Industrics, Sri Larka
called upon Government Agents tc establish small scale
industrial units on an electoral basis, with the co-operation
of the Members of Parliament concerned, two questions were
asked. What industries and how? Thls industry prospect
report preparcd by a Committee for the I.D,B., is an attempt
to answer the two questions, The products considered here
are teats and valves, socothers, surgical gloves and
contraceptives as these have a relatively wide local market,
This prospect report describes on the following: Market;
investment; capital requirements; raw materials; machinery
and equipment with the costs; technical process; employment
with the lebour costs; profitablllty statements, etc. There
will be foreign exchange saving of Rs, 0.2 m, - 0.3 m, ( the
value of 1971 imports ) approximately. The envisaged plant
would supply the products to the consumer at a very low
price,

725, INDUSTRIAL DEVELOPMENT BOARD OF CEYLON.
Rubber soling., Katubedde, Moratuwe, I.D.B., 1971.
ii, 21 p. (Industry prospcct report, 40).

In 1971 when the Department of Small Industries, Sri Lanka
called upon Government Agents to establish small scale
industrial units on an electoral basis, with the co-operation
of the Members of Parliament concerned, two questions were
asked, What industries and how? Thls industry prospect
report prepared by a Committee for the I.D.B. is an attempt
to answer the two questions: In the manufacture of footwear
in Ceylon, rubber continues to be the basic soling material,
contributing to about 75 per cent of the soling of the footwear

- produced., . This report describes on the following: Market;
investment; ocapital requirements; rew materials; machinery
and equipment; technical process and specifications; process
of manufacture; employment; profitability statement, ete.

The proposed scheme provides employment opportunities for about
11 pecple, :
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726. INDUSTRIAL DEVELOPMENT BOARD OF CEYLON.
Rubber toys. Katubedde, Moratuwa, I,D.B, 1971,

ii, 18 p. (Industry prospect report, 10).

In 1971 when the Department of Small Industrics, Sri Lanka
called upon Government Agents to establish small scale
industrial units on an electoral basis, with the co-operation
of the Members of Parliament concerned, two questions were
asked, What industries and how?: This industry prospect
report prepared by a Committee from the I.D.B. is an attempt
to answer the two questions, This reports on the following:
Merket; investment; capital roequirements; raw material;
machinery and equipment; technical process; employment;
profitability statement, etc,

997, INDUSTRIAL DEVELOPMENT BOARD OF CEYLON.
Rubterized coir products. Katubedde, Moratuwa, I.D.B.
1971, ii, 12 p. (Industry prospect report, 6).

In 1871 when the Department of Small Industries, Sri Lanka
called upon Goverrment Agents to establish small scale
industrial units on an elcctoral basis, with the co~operation
of thne Members of Parliement concerned, two questions were
asked. What industries and how? This industry prospect
report prepared by a Committee from the I.D.B. is an attempt
to answer the two questions, This rcports on the following:
Market; investment; capital requirements; raw material;
machincry and equipment; technical process; employment;
profitability statement, ecte. ’

798, INDUSTRTAL DEVELCPMENT BOARD OF CEYLON,
Rubberized fabrics., Katubedde, Moratuwe, I,D,B. 1971,
ii, 16 p., diagrm. (Industry prospect report, 35).

In 1971 when the Department of Small Industries, Sri Lanka
talled upon Government Agents to establish small scale
industrial units on an clectoral basis, with the co-operation
of the Members of Parliament concerned, two questions were
acked, What industries and how? The industry prospect report
is an attempt to answer the two questions. Rubberized febrics
are mede by coating fabrics with compounded rubber solution or
by impregnation and coating with compounded latex ac that the
resultant fabrics is flexible and weter-proof. The proposed
scheme is for the production of hospital sheeting and similar
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materigl, This reporf describes on the following: Market;
scope of development; capital requirements; raw material;
machinery and equipment with the costs; technical process;

© employment; profitability statement, etc.

729,

750.

731.

752,

JAYASINGHE, Pinshree |
The future of natural rubber in adhesives. R,R,I.S.L.

Bulictin (N.S.). (Confercnce Supplement), 8 (3/4) 1975 :

42-43. Reprinted Karmantha. 2 (10) October 1975 : 8-9.

This article is intended perticularly for the laymen, on
natural rubbter in adhesives and discusses various types,
preparation, properties and their uses,

KANNANGARA, Gemini
Extent of usage of NR in footwear manufacture. R.R.I.S.L.

Bulietin (N.S.). 12 (2) 1977 : 117-118.

Usage analysis of NR and the conventional processing stages
in footwear mamufacture are outlined in this article. Some
of the achievements are also highlighted, to find alternative
uses of NR as substitute for imported materials which consumed
large amount of foreign exchange.

KARUNARATNE, S.W.
Natural rubber (NR) as an insulating material. R.R.I.S.L.

Bulletin (N.S.). 13, 1978 : 15-16, 3 tables.

The electrical propertices of polymoers are largely dependent
on their structural properties. This paper discusses natural
rubber as an insulating meteriael., It should be noted in
compounding of NR for maximum electrical resistance, to use
clean rubber to begin with, and the selection of compoundlng
ingredients should be such as to produce a grade of rubber
which has maximum hcat ageing properties.

MENDIS, E.G. and NADARAJAH, M.

The use of rubber in Ceylon roads. R.R,I.C. Bulletin (N,S.)

6 (1/2) 1971 : 12-18, 8 refs.
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The use of natural rubber (NR) field latex in the
preparation of masterbatches and the use of field latex or
masterbatches for road work with bitumen in Ceylon is
discussed, The experimental stretches of rubberized bitumen
roads laid in Ceylon are listed, For the large scale use of
rubber in rosds in Ceylon, it may be necessary to mix the
bitumen with the NR latex &t the Petroleum Corporation refinery,
For estate roads the use of bitumen emulsions such as colas,
mixed with field latex, would be more convenient, (Authors'
summary) . ‘

MENDIS, L.P,

Gelation of natural rubber caused by trialkyl aluminium

compounds. Jl. Rubb, Res, Inst. Sri Lanka. 53, 1976 : 1-7,
2 tables, 26 refs,

A gelstion reaction of natural rubber (NR) brought about by
trialkyl aluminium compounds is described. It is shown that
trialkyl aluminium compounds modified with a suitable
cocatalyst could get a toluene solution of NR; at the same
time the original NR chains could undergo scission, A reaction
mechamism is proposed and the significance of the gelation in

the formation of interpenetrating networks is discussed.
(Author's summery) .

MOTHA, J.T.S.

Reinforcement of natural rubber with poly methyl methacrylate
in graf't copolymer and poly blends - a comparative study. IV,
85 leaves, diagrms., graphs, tables, 65 refs, (M.Sc. thosis.

University of Sri Lanka, Vidyodaya Campus, 1975. Unpublished

- typescript).

The use of an adhesion analysis technique based on
differential swelling has been worked out by G. Kraus, to
differentiate between reinforeing filler-polymer systems and
non=-reinforcing filler-polymer systems, This method has been
later applied by L.P, Mendis and C, Hepburn to distinguish
between a physical blend of two polymers, natural rubber (MR)
and poly methyl methacrylate (PMMA), and their corresponding
graft copolymer, Their studies have been confined to NR~PMMA
systems obtained by polymerising methyl gethacrylate monomer
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(MMA-) in NR solution in Toluene using (a) benzoyl

peroxide (32202) and (b) azo-bis-iso butyronitrile {AZBN)

43 initiator, With BZZ;O2 as initiator one obtains a NR-MMA
graf't copolymer and with AZBN mainly a polymer blend. The

aim of this work is to verify the validity of these findings
on (a) NR/NMA grant copolymer obtained by the graft
copolymerization of NMA in NR latex and (b) NR-PMMA blends
obtained by the mechanical mixing of NR and PMMA latices in
the latex stage, The results obtained from: (1) Measurcment
of mechanical properties; (2) Swelling measurements and (3)
Selective extraction data, show signs of reinforcement of both
the blend and graft, as compared with the pure gum, but fail
to indicate any substantial differencebetween the physical
blend and graft, It is possible that physical cross-links
(chain entanglements) play a role in the case of the blend,
comparable to that of the chemical attachment between the two
polymers in the graft copolymer system, The results of the
selective extraction experiments support this view., (Author's
summary) .

NADARAJAH, M.

Use of natural rubber in engineering application., Proc.

Sri Lanka Ass. Advmt, Sci. 35 (2 R) (Review Papers) 1979:
40-48, graph, 7 tables, 21 refs.

The use of nr in engineering applications such as bridge
bearing, building mountings, anti-impact devices, engine mount-
ings, pipe sealing rings, clectric power industry, drainage and
irrigation works, railways, tyres, rubber in roads, Portland
cement, NR latex mixes and NR latex-bitumen emulsion mixes for
water proofing applications are discussed in this paper,
Various physical propertics in natural rubber that promote the
use of nr in enginecring applications are also discussed.

NADARAJAH, M, and COOMARASANY, A,
Recent developments in the use of natural rubber in Sri Lanka.

Plastics and Rubber International (U.K.). 2 (6) 1977 : 271-274,

photo., 6 tables, 20 refs.

Sri Larka has pioncered several new uses of natural rubber,
 @.ge. in gencral purpose adhesives, in plywood adhesives, in
emulsion paints, in Portland cement mixes, in the preparation
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by a simple process of cyclized rubber and also found new
uses for this cyclized rubber, Further development work
carried out on the above projects, is reported in this
article.

NADARAJAH, M.; FERNANDO, M,R,N.; FERNANDO, M.A.U.G. and
DAHANAYAKE, P,

The use of rubber for improvement of impact resistance in

ferrocement boats. J1, Rubb, Res, Inst, Sri Lanka, 56,

1979 : 48-51, 4 tables, 6 refs.

An attempt was made to improve the impact resistance of
ferrocement boats, It was found, that the resistance to
fracture of such boats can be improved by the incorporation
of 10 per cent by weight of natural rubber into the portland
cement in the form of low ammonia centrifuged latex. Lining
these boats with rubber shects, which vulcanise at room
temperature in the sunlight, enhances their impermeability.
(Authors! summary).

NADARAJAH, M, and FERNANDO, Upali G.
Development of natural rubber latex - Portland cement mixes

for engincering applications, J1. Rubb, Res, Inst. Sri Lanka,

55, 1978 ¢ 5-12, 4 tables, 19 refs.,; Abstracted in Proc, Sri

Lanka Ass. Advmt. Sci. 32 (1) 1976 : 55.

The deficiency in propertics when Portland cement is used
in mixes with natural rubber latex is due to non-rubbor
sub:.tances and especially sugars found in latex serum. These
non-rubber substances could be reduced by centrifugation and
further by dilution with water and recentrifugation. A
rubber/cement ratio of (1 : 13) cement sand motar could be
used up to 0.03 per cent for field latex, up to 0.10 per cent
for centrifuged latex and up to 0.20 per cent for double
centrifuged latex without drastically impairing physical
properties; on the other hand some improved properties are
observed, The latices could be prevulcanised with vulcanising
chemical s without serious reduction in strength when compared
with the unvulcanised latices. The incorporation of natural
rubber latex in "Wirecon" boat building material has shown that
appreciable improvement in impact strength is obtained by the
incorporation of the rubber latex, (Authors' summery).
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739 .NADARAJAH, M, and GANESHASUNDARAM, S.

740,

741 *

Use of natural rubber latex in paints, Journal of

Rubber Research Institute of Malaya. 22 (5) 1969 : 423-429,

2 tables, 13 refs.; Reprinted in Q, J1. Rubb, Res. Inst.

Ceylon 46 (1/2) 1970 : 30-37.

Polyners in latex form have recently been introduced in
water-thinned paints as film binders. The latices used in
emulsion paints have been exclusively of the synthetic types.
Initial experiments using natural rubber latex in such paints
showed its serious disadvantages in hardness, stability,
brushability and pigment-binding cepacity. These propertics
were improved by grafting natural rubber latex with a moncmer
such as styrene or methylmethacrylate, vulcanisation using
cumene hydroperoxide or by a combination of both methods.
Emulsion paints made from stabilised fiecld latex can be
manufactured easily by these methods in natural rubber producing
countries to displace distemper paints, (Authors' summary) .

NADARAJAH, M.; PIERIS, Hemal and DE SILVA, K,P.N.
Development of natural rubber - Portland cement mixes for

prectical applications. R.R.I.C. Bulletin (N.S.). 7 (3/4)

1972 : 71-75, 13 refs.; Abstracted in Proc, Ceylon Ass. Advmt.

Sci. 28 (1) 1972 : 130-131,

There is no record of natural rubber latex-Portland cement
being used in practical applications in Sri Lanka. Nearly all
the work reported so far in othur countrics has been with
concentrated NR latex, For a NR producing country such as Sri
Lanka, it would be cheaper and more convenient to use field
latex, This paper discusses some preliminary work done on the
use of formaldehyde stabilized natural rubber latex in Portland
cement mixes in practical applications, (Authors' summary) .

NARANGODA, Hema
Natural rubber latex for carpet backing. Karmantha, 3 (7)

July 1976 : 11-13, 4 diagrms., 1 table,
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This article rcveals the latest develorment work connected
with the carpet backing industry; and its possible process
hadifications to suit local conditions are discussed.

742, PERERA, Raigamage Upendra
Micrbﬁolecular soling material based on cyclised rubber/
natgral rubber blends, XI, 72 leaves, photos., graphs,
tables, éo refs. (M.Sc. thesis, University of Sri Lanka,

Vidyodaye Cempus, 1979, Unpublished typescript) .

Cyclised rubber produced in Sri Larnka as a stiffening agent

in microgellular soling was compared with imported synthetic
high styrene resin.. Laboratory compounding procedures were
_followed and vulcanized samples were tested for technological
properties, It was seen that compression set of microcelluler
soles with cyclised rubber (styranat) was superior in

comparison with high styrene (Butakon) resins, Compression set
especially showed marked improvement almost at all temperatures
with higher loading of inert filler and with increase of ,
stiffening resin content. However, when other properties namely,
Abrasion loss, heat shrinkage and hardness were considered, high
styrene resin proved to be superior as a stiffening agent, In
casc of water absorption both types of resins appeared to
perform in a similer manner, though ¢yeclised rubber showed
marginal improvement over high styrene resin when 30 parts of
resin was incorporated., It was also shown that cyclised

rubber could be used with advantage in solid soles and also
cellular rubber and low density soling materials, (Author's

summary) .

743, RAJASINGHAM, M.
Preliminary investigations into the preparation of carbon
fibre from cyclised rubber and the use of cyclised rubber for

injection moulding purposes. Proc. Ceylon Ass. Advmt, Sci.

26 (1) 1970 : 106.

An abstract.
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SIRIWARDANA, T.A.S.K.

. A study on natural rubber based adhesives, 1'1_7, 100
leaves, diagrms., graphs, tables, 19 refs. (M.Sc. thesis,
University of Sri Jayawardenapurs, Sri‘Lanka, 1979,

Unpublished typescript).

The aim of this work has been to study the tendency to use
natural rubber based adhesives for the footwear industry,
Both natural latex and natural rubber solvent adhesives were
prepared and adhesive properties were modified by the
incorporation of Resorcinol Formaldehyde resin, 1In all cases
the formetion of Resorcinol formaldehyde was carried out in situ.
The adhesion effect of Resorcinol~formaldehyde resin level on
natural rubber was tested through band strength using leather
to leather and leather to rubber test specimens, These tests
woere carried out separately after immersion in water for 24
hours and after heat ageing at 709 - 29 for 100 hours, Same
tests were carried out on the adhesives which are now available
for the foot-wear industry and these were campared with the
above results. (Author's summary).

SIVAGURUNATEAN, L,

Heat ageing, of natural rubber inner compounds, VI, 36
leaves, graphs, tables, 19 rofs, (M.Sc. thesis, University
of Sri Lanka, Vidyodays Campus, 1975, Unpublished typescript).

The Sri Lanka Tyre Corporation uses natural rubber for the
manufacture of inner tubes., Most foreign manufacturers use

synthetic rubber e.g. butyl or a mixturec of synthetic e.g.
chloro butyl and natural rubber. Butyl rubber, being

- saturated has good ageing propertics end very low permeability

to gases. A problem encounterecd with natural rubber tubes made
by the Corporation is the gradusl increase in size during service.
Thie results in folding and creasing of the tube within the tyre,
The problem is particulerly acute in the case of the larger sizes
which ere used by heavier vehicles e.g. buses and trucks, This
enlergement reduces the operational life of inner tubes.
Oxidative degradation may be the major cause of this growth.
Oxidative degradation is a cumulative effect of time, temperature,
and oxygen concentraticn. Choice of vulcanisation system is the
most critical factor which determincs how a rubber compound will
perform in service at high temperatures. EV systems have been
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found to produce heat resistant vulcanisates. The aim

of this work has been to study the heat ageing characteristics
of the natural rubber tube compound presently used by the
Corporation and then to modify the formulestion to obtain
better heat ageing properties. Due to the limited time
available it has not been possible to complcte the project and
arrive at a definite conelusicn but results have shown that a
formulation with low sulphur-high accelerator ratio is more
resistant, (Author's summary).

SRIEARAN, Thavarajah

The suitability of lower grades of natural rubber for use
in tyre compounds., vi, 39 leaves, 2 graphs, 16 tables,
25 :efs. (M.Sc. thesis, University of Sri Lanka, Vidyodaya

Campus, 1976, Unpublished typescript).

This resesrch is an investigation on a laboratory scale on
the suitability of the lower grades of natural rubber for use
in tyre tread compounds, Tyre tread compounds were prepared
using RSS gradesl to 5 and brown crepe. The properties of
unvulcanized and vulcanized compounds were tested, Due to the
limited time available it was not possible to carry out a
sufficient number of trials to arrive at a definite conclusion,
The results 86 far obtaired show that there are no significant
differences between the different grades of RSS, There are
however significant variations between estate brown crepes and
smoked sheets, It is suggested that trials be repeated using
a much larger number of samples as dotermined statistically to
arrive at more definite conclusions,

THEVARASAH, A, and SELVARATNAM, M,
Eff'ect of latex on the physical properties of cement and

concrete. Proc, Ceylon Ass. Advmt, Sei. 25 (1) 1969 : 78.

An abstract,
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748, WEERARATNE, A. and NADARAJAHL, M,

749,

Road performance studies and an investigation of some
problems associated with rubberized bitumen road

construction. Q. J1. Rubb, Res, Inst. Ceylon. 47 (1/2)

1971 : 37-49, 10 graphs, 11 recfs,

The work on this project so far carriecd out indicates
that: (i) the addition of 5-10 per cent kerosene oil by
volume of bitumen reduces the viscosity and improves the
workebility characteristics of an other wise cumbersome
binder; (ii) "masterbatches" are not only convenient, but
are essential to save time in blending of natural rubber
latex and bitumen and in the ensuring of better quality
control; (iii) a mixture of NaOH and ammonia is a better
stablizer than either NaOH or ammonia; (iv) better
bending was achicved with rubberized bitumen than with neat
bitumen with the aggregate tested; (v) bleeding taking
place on the rubberized bitumen sections was less than in
the control sections with rubber. (Authors' summary).

WEERARATNE, W,G.; ELIATAVBY, D.A.R,; AMARASINGHE, U.P,P.;
LIYANAGE, N.S, and NADARAJAH, M. .

The use of natural rubber latex-resin blends as an

adhesive for plywocd. Journal of the Institution of the

Rubber Industry. 8 (2) April 1974 : 74-77, diagrm., ©

tables, 18 refs.; Abstracted in Proc. Ceylon Ass, Advmt, Seci.

28 (1) 1972 : 131-132. Q. J. Rubb, Res. Inst, Ceylon. 49

(3/4) 1972 : 37-48, 8 tables, 17 refs.;

Approximately 1,300 tons of ureca formeldehyde (UF) and 100
tons of phenol formaladehyde (PF) resins involving & foreign
exchange expenditurc of 27 million rupecs are expectcd to be
imported annuelly into Sri Lanka for bonding plywood. This
project is an endeavour to substitute part if not all of this
with a locally available adhesive, The basis of this work is
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the use of natural rubber (MR) letex-UF resin blends or

of NR latex-PF resin blends as the adhesive for plywood.
China clay or wheat flour or a mixture of both is used as
the extender and it is found that & minimum adhesive total
solids content of 55 per cent is necossary to obtain
minimum plywood bond strength specifications. |
Formaladehyde is used as the stabilizer for MR latex as
its use onsbles the blending of UF resin with NR latex
without any cosmgulation of the latex and gives an acidie
pH which is necessary to cause polymerization of the UF
resin, Using NR latex-UF resin blends, it should be
possible to substitute satisfactorily 2/3rds of the imported
UF resins by NR. This would rcesult in an annual saving of
to the Plywocds Corporation of Rs. 800,800 and of a foreign
oxchange involvement of approximately 13 million rupees.

Tt also finds a new use of NR in Sri Lenka, Using MR
1atex-PF resin blends it should be possible to replace helf
of the imported PF resin for use in commercial plywoed,
This would result in an annual saving of approximately

Rs, 100,000 to the Ceylon Plywoods Corporation and of a
foreign exchange involvement of approximgtely Rs., 100,000,
(Authors' summary) .

WICKRAMARATNE, Illeperuma Achchillage

Blends of natural rubber and poiybutadiene rubber in tyre
tread compounds., vii, 39 leaves, 2 photos,, diagrms.,
grephs, 19 refs, (M.Sc. thesis. University of Sri Lanka,

Vidyodeya Campus, 1977, Unpublished typescript).

Technological properties of blends of natural rubber and
cis-polytutadiene rubter in different proportions were
compared. Two vulcanizing systems with N~oxydiethylene
benzothiozyl sulphenamide and sulphur were used, one being
the conventional system and the other the semi EV system,
The requirements of a tyre tread compound were met by the
two formulations with the ratios of NR ; BR, 60 : 40 in both
cases. Anyhow the ageing chaeracteristies of these two
formulations were found to be inferior to the standard tread
formulation based on 100 per cent NR used by the Sri Larka
Tyre Corporation. (Author's summary).
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WICKREMASINGHE, W,
~ Use of natural rubber latex in leather finishing.

Q. J. Rubb, Res. Inst. Ceylon. 49 (1/2) 1972 : 1-5,

2 graphs, 5 refs,

This paper describes a method whereby modified neturel
rubber (NR) letex can be used in leather finishing., It not
orly acts as an important substitute, but can even improve

the important property of rubfastness, Pending further
rescarch work, a 50 per cent substitution of the imported
synthetic binders by methylmethaerylate-grafted ecopolymer
NR latex, for finishing embossed and lining leather is
recommended, (Author's summary).

WIJERATNE, Mervyn Soyza

A study.or the exploitation of the properties of natural
rubber in tyres. Z-xiJ7, 279 leaves, diagrms., graphs,
tables, 162 refs. (M, Phil, Thesis., . University of Alston,

Birmingham, 1975. Unpublished typescript).

Tyres account for over 80 per cent of the world's total
rubber usage. The distribution of rubbers used in tyres:
between natural and synthetic rubber varies from country to
country. The treads of tyre development are indicated.

The properties of natural rubber and the main synthetic
rubbers used in fyres are described. Newer synthetic rubber
types and now forms of natural rubber are also described.

The suitability of' the differont rubbers for use in the
various components of tyres is discussed, The other factors
besides technological suitability are then taken up. These
include availability and price. The manufacture of

synthetic rubbers from petrochemical based materials is traced

* and the problems facing synthetic rubber manufacturers are

discussed. An attempt has been made to indicate the factors
favouring and opposing a bright future of natural rubber in
tyres. The necd has arisen to evaluate new materials and
re~-evaluating older materials with a view to techno-economic
optimization of tyre manmufacture. An exercise carried out
as part of this project to obtain optimum levels of four
compounding ingredients used in a natural rubber based truck
tyre tread compound is described, The technique used was
computer aided regression analysis in which regression
equations are used to predict the cost and properties of a
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large number of different compounds and these predicted

velues are analyzed to select the best levels of the

ingredients.

WIJESINGHE, W.P.
Rubberized coir products from Narammala, Karmantha.

2 (8) 1975 : 12, 2 photos.

The mein items used are coir, latex and a mixture of
cortain chemicals., The various items of equipment which
cost only about Rs, 45,000 have been made out of scrap iron
and other picces of machinery,

BY-~-PRODUCTS

General

PERIES, 0,8,
Subsidiary products of ecconomic importance from the

rubber tree. Industrial Ceylon, 11 (2) September 1971 :

19, 21, 23, 25, 27, 29 and 31, 9 refs.

A discussion of the economic utilization of the by-products
of the rubber tree, The subsidiary products the author
discusses here are the by-products mainly of rubber wood
(e‘g. production of school furniture, ligno-plastic wood,
herd board, chipbeard-plywood, paper pulp, production of tea
chests) and of rubber seed (i.e., use of rubber seced 0il,
seed cake and shell in the manufacture of soap, paint, alkyl
resin, filler in the plastics industry, and seed meal).
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Rubber Wood
ANON

Boron éfeéted wood rubber. Karmantha. X 2 (8)
June 1975 : 1-2,

A bricf note on the research carried out by the National
Small Industries Corporation, the Infustrial Development

Board, the Forest Department, CISIR and in 3 Universities in
Sri Lanka on the boron treatment of wood rubber,

GUNASEKERA, S.A, and SUMANAWEERA, H,A.N,

Control of blue-stain on rubber (Hevea braziliensis) wood

during the boron diffusion treatment. 0. J1. Rubb, Res.

Inst. Sri Lanka (Ceylon). 51 (1/2) 1974 : 45-56, 6 illus,

(photos.), 1 graph, 5 tables, 14 refs,; Abstracted in

Proc. Ceylon Ass. Advmt, Sei. 29 (1) 1973 : 110-111.

Stain development was caused by the discolouration and
accurmlation of dark deposits and mycelia in wood ray cells
and xylem tracheids due to the growth of a Penicillium sp.
and an Aspergillus sp. A Double Dip method of treatment
where timber was first treated with agueous sodium
pentachlorophenate and subsequently with borax/boric acid
solution was developed and was found to be cffective.
(Authors' summary).

INDUSTRIAL DEVELOPMENT BOARD OF CEYLON,
Boron treated rubber wood. Katubedde, Moratuwa, I.D.B.,
1971. 4i, 8 p. (Industry prospect report, 20).

In 1971 when the Department of Small Industries, Sri Lanka
called upon Government Agents to establish small scale
industriel units on an electoral basis, with the co-operation
of the members of Parliament concerned, two questions were
asked, What industrices and how? This industry prospect
report prepared by a Committee from the T.D.B. is an attempt
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to answer the two questions, This project envisages
utilization of rubber wood planks treated chemically with
‘boron salts and air or kiln seasoned, and sold for use in
the manufacture of furniture, in interior parts of
buildings cte. This report describes the following:
Market. supply; Demand; Investment and Location; Capital
requirements with the costs; Raw materials; Machinery
and equipment with the coats; Technical process;
Employment; profitability statement, e te.

JAYASINGHAM, T,
Rubber wood is abundant and accessible; will it ever be

successfully exploited? Pulp and Paper International,

June 1973 : 44-47; reprinted in Q. J1. Rubb. Res, Inst, Srd
Lanks (Ceylon). 51 (1/2) 1974 : 13-15, rof.

Rubberwood sbounds in South East Asia, and most of it is in
easily accessible plantations. It must be cut regularly
and replanted so there is continuous yield of rubberwood as a
by~-product of the natural rubber industry, After special
wood preparation, pulp was produced and bleached., High
freeness characterized the pulp and it behaved similar to
other short fibre on the psper machine, The presence of

latex is still a problem,

KIRTISINGHE, D. and DE SILVA, W.C.A,

Rubber wood hardboard as pancls for tea chests, R,R.I.C.

Bulletin (N.S.). 5 (3/4) 1970 : 53-57, 3 tables, 6 refs.

The results in this article is based on the investigations
carried out by the authors in collaboration with the Ceylon
Hardboard Corporation to determine the ~suitability of
introducing into the market, chests made of rubber wood
hardboard. Experiment were carried out comparing rubber
wood hardboard chests with three other varieties, From the
results of this experiment, it is seen that rubber wood
hardboard and imported hardboard are as suitable materials,
as plywood for the construction of tea chests in relation to
the keeping properties of tea,
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SILVA, S.S.

Industrial utilizaetion of rubber wood for wood-based
panel products. (A background paper)., Rome, Food and
Agriculture Organization of the United Nations, 1963.

15 p., diagrs., 10 tables, 7 refs, (FAO/PPP CONS/PAPER

2.5, 16th July 1963).

This background paper is based on the investigations
carried out by the author in research institutions in
Australia, India, and Ceylon, for a long time.

SILVA, S.S.

Industrial utilization of rubber wood for wood-based panel

products. R.R.I.C, Bulletin (N.S.). 5 (3/4) 1970 : a0-52,
15 tables, 6 refs,
This article is based on the investigations carried out by

the author in researeh institutions in Australia, India and
Ceylon for a long time,

SILVA, S.S.

Rubber wood as an industrial raw material for the wood and
wood products industries, In: Symposium on the
utilization of local raw materials, Colombo, 23-24, 1969,
Proceedings, Colombo, The Chemical Society of Ceylon and
the Ceylon Section of the Royal Institute of Chemistry, 1969,
PP« 100-105.

A brief description of properties of the rubber wood
manufactured by the Ligno-Plastic Rubher Wood Mamufgcturers
which was developed by the Ceylon Institute of Seientific and
Industrial Researoh, This is a process of up-grading

inferior woods to superior grades. The cost of manufacture
is about 75 cents/sq. foot of one inch thick board,
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SILVA, S.S,
" The wonder wood (ligno-plastic wood). R.R.I.C,

Bulletin (N,S.). 5 (3/4) 1970 : 38-39.

Ligno~Plastic Rubber Wood is an improved rubber wood,
prepared from normal rubber wood, according to an invention
developed at the CISIR, which uses only elevated temperatures
and pressures and no chemicals at all, Advantages, cost of
manufacture, and comparison to test results with normal
rubber wood, arce briefly described in this article.

TISSEVERASINGHE, A.E.X.

Preservative treatment of rubber Hevea brasiliensis wood

by the boron diffusion process. Ceylon Forester. 9 (1/2)
1969 : 77-83,

The author states that rubber timber should be perfectly
suitable for making furniture after treatment. Boron
diffusion treatment being cheap, simple and effective seems
to be the answer. However, contimuous quality control is
esgsential, He further states that trecatment with boron
salts is cheap and prevents attack powder post beetle which
are the greatest obstacles to the use of rubber wood.

TISSEVERASINGHE, A.E.K.
The utilization of rubber wood. Karmantha. 2 (6) June
1975 : 2-3 & 7, photo.

This paper gives a description of the preservative treatment
of rubber wood by the boron diffusion process, Essentially
this consicts in momentary immersion of the fresh sawn wood in
a hot concentrated solution of a mixture of borax and boric
acid (both ot which are cheap and readily available). These
chemicals pass into the wood by diffusion through the moisture
contained within the wood.

TISSEVERASINGHE, A,E.XK,

The utilization of rubber wood. R,R.I.C. Bulletin (N.S,)

5 (3/4) 1970 : 31-33, 2 plates.
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Rubber estate produce not only rubber but also timber
which could be used for making various manufactured products.
Rubber wood contain lerge quantities of starch, which makes
it very attractive to wood borers, and this is the reason
why the wood has not been used before. The key to the
utilization of rubber wood therefore, isthe preventien of
attack by, borers. The method of control advocated in this
article is preservative treatment by the boron diffusion
process, But this article is not intended to be exhaustive,

PISSEVERASINGHE, A.E.K,

The utilization of rubber (Hevea brasiliensis) wood,

Ceylon Forsster. 9 (3/4) Jamuary - December 1970 : 87-94,

5 photos., 8 refs.

In an earlicr papar (Tisseverasinghe, 1969, see item 764),
the preservative treatment of rubber wood by the Boron
diffusion process was discussed. Since that date several
tundreds of cubic fect of rubber have becn treated by this
process and it is felt that a useful purpose would be served
by setting down the experience gained in the course of
treating and using the timber, The Forest Department has
collaborated with the National Small Industries Corporation
whercby the sawing, treatment and the subsequent seasoning of
the wood was done and produced model furniture for schools to

 be tested in use. Prospects are now very good for the

768.

increased utilization of rubbar wood for furniture,

TODPD, Hope

Feasibility study on the manufacture of school furniture

with boron-trcated rubber wood., R,R,1.C. Bulletin (N.S.).

5 (3/4) 1970 : 35-37, 4 refs,

The Government of Ceylon has taken steps to exploit the use
of rubber wood for the production of school furniture, through
the Department of Small Industries, The feesibility of
producing school furniture with boron-treated rubber wood, on
the basis of rescarch done ty the Forest Department on this
aspect, is considered in this paper.
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TODD, Hope
Modern furniture from boron rubber wood, Karmentha.
1 (11/12) November - December 1974: 3-4, 3 illus.

Rubber wood ence trcated with the boron treatment process
has been found te be ideal for turning out cheap furniture,
particularly for schools, The boron treatment process had
made this wood ideal for light weight and light coloured
furniture, The illustrations of the chairs, and tables as
shown in this article give an idea of the potential of this
treated wood. The processing, the statistical data of raw
material and its uses are beiefly described in this arriele.

TODD, Hope
Rubber wood furniture. Karmantha, 2 (8) June 1975 :
48& 7.

A brief article on the rescarch ecarricd out by the National
Small Industries Corporation, the Industrial Development Board
ard at 3 Universities in Sri Larka on the rubber wood
mamufacture.

Rubber Seed

ANON

Rubber seed oil. Industrial Ceylon. 6 (4) December

1966 : 415,

BUVANENDRAN, V,
The effect of rubber seed meal on hatchability of hen's

cges. Tropical Agriculturist (Ceylon). 127 (3/4) 1971 :

111-115, graph, 2 tables, 4 refs.
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The hatchability of eggs was compared from hens receiving
diff'erent levels of rubber seed meal in their rations,
Increasing levels of the meal in the maternal diet caused an
intrease in embronic mortality. There was a delay between
commencement of feeding the rubber sced cake can cause
dopression in hetchability which suggests that cyanogenctic
glycosides cannot be responsitle for this diet, (Autkor's

summary) . -
BUVANENDRAN, V. and SIRIWARDENE, J,A. de S.

Rubber seed meal in poultry dicts. Ceylon Veterinary

" Journsl. 13 (2) June 1970 : 33-38, graph, 6 tables, 4 rofs,

774’.

Rubber seed meal was found to be a very useful substitute
for cocomut meal in both broiler and layer rations. Diets
containing up to 20 per cent rubber seed meal in broiler
rations gave significantly better weight gains. Rubber sced
meel up to 58 per cent level in layer rations did not
significantly effect egg production and egg weight, when
compared with rations containing similar levels of coconut meal,
(Authors' summary).

COOMARASWAMY, A, and KANTHASANY, T,
Epoxidation of rubber seed oil. Karmantha. 4 (1) Jamuary

1977 : 10-11, 2 photos., 3 tables, 11 refs,; An abstract in

Proc, Sri Larka. Ass, Advmt, Sci. 32 (1) 1976 : 92.

This article describes the method for the preparation of
epoxidised rubber secd oil and its possiblc uses as a
plasticizer/stabilizer for PVC, chlorinatcd rubber, rubber
hydrochloride and other chlorinated polymers. Epoxidation
experiments were carried out using hydrogen peroxide/glacial
acetic acid as the reagent under differcnt set of conditions,
It has been found that epoxidized product with satisfactory
exirane content could be preparcd using this reagent., Resin
catalysed epoxidation was found to be more efficient compared
to the mincral acid catalysed process and addition of solvents
such as ethyl acetate, benzene results in improvement in the
extent of epoxidation. Epoxidized 0il could be commereially
exploited and will have a good market.
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DAYARATNE, W.C.

" 041 from rubber seeds, R.R.I.S.L. Bulletin (N.5.).

(Conference Supplement). 8 (3/4) 1973 : 20~21, Reprinted

in Karmanthe. 2 (11/12) November - December 1875 : 7.

This srticle is intended particularly for the laymen, to
give an idea on the preparation of 0il from the sceds, uses
end its economic benefits. '

NADARAJAH, M.
The collection and utilization of rubber sced in Ceylon.

R.R.I.C. Bulletin (N.S.). 4 (&4) 1969 : 23-32, 8 photos.,

4 tebles, 12 refs.

This psper describes the uses of rubber seecd oil as a quick
drying oil, for replacement of linseed 01l in peints, and

" the mamufacture of alkyl resin which is used in the preparation

777 .

of paints and lacquers, The powdered rubber seed shell may be
used as & filler in the plastic industry, and milled seed cake

forms a high protein animal feed stuff, seed collecting, drying,
decorticating, sorting and milling are also described and their

costs are listed.

NADARAJAH, M.; ABEYSINGHE, Ariya; DAYARATNE, W.C. and

" THAKMALINGAM, R.

The potentialities of rubber seed collection and its

utilization in Sri Larka. R.R.I.S.L. Bulletin (N.S.). 8 (1)

1973 3 9-21, 3 photos., 2 tables, 19 refs.

Rubber seed 0il is on the way to being accepted in industry
as e drying oil, and its is opportune for Sri Larka to produce
the maximum possible amount of rubber seed oil and to export
the surplus. It would be preferable if the rubber secd oil
could be converted to 2lkyl resin both for local use and for
export. Sri Lanke can well clail to be the first country in
the world to heve pioneered the commercial use of rubber sced
0il in alkyl resin manufacture. (Authors' summary).
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NADARAJAPILLAI, N. and WIJEWANTHA, Ronald T,

" Productivity potentials of rubber seed. R.R.I.C,

Bultetin (N.S.). 2 (1/2) 1967 : 8-17, 1 plate, 5 tables,

6‘refs;;

An attempt is now being made to utilize the miliions of
rubber séed that would otherwise go waste each year. R.R,I.
in collsboration with Messrs. Lever Brothers (Ceylon) Ltd.,
have conducted a large scale experiment to ascertain the
feasibility of economically extracting from rubber seed, oil

- which could be used in the manufacture of soap. An

779.

appraisel of the results and details of the experiment are
included in this article,

RAJAGURU, A.S.B.
Effects of rubber secd meal on the performance of mature

chicken. Journal of the National Agricultural Scoiety of

- Ceylon. 8, 1971 : 38~-47, 7 tables, 5 refs.; Reprinted in

R.R.I.S,L. Bulletin (N.S.). 8 (2) 1973 : 39-45,

This paper is intended to investigate in detail the effects
of rubber seed meal (RSM) on maturity of pullets, egg
production, egg size, shell quality, fertility, hatchability,
livability of chicks hatched out and semen quality of the
cocks, The pullets that werc raised on 10 per cent, 20 per
cent, 30 per cent and 40 per cent RSM in diets from the third
month of age matured late, but the egg production was normal
in all the groups. However, the increase of RSM in diets
lowered egg size, shell thickness, hatchability and of
incubated cggs and the weights of the chicks hatched out.
Further it was observed that the RSM incrcased the percentage
of infertile eggs that were produced. But RSM had no effects
on the quality of semen of the cocks used for artificial
insemination, These effects may be due to an amino acid
imbalance of RSM that lowers the biological value of proteina
in diets, when incorporated in rations and the presence of an
anti-fertility factor which has not been identified yet., The
results indicate that RSM should not be used in breeder rations
at all, 1In layer rations it could be used upto only 20 per
cent level since it affects egg size and shell thickness.
(Authors' summary).
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RAJAGURU, A.S.B.
Potenﬁial use of rubber seed oil as an energy supplement

for growing chickens., Journal of the National Agricultural

Sociefy of Ceylon. 11/12, 1974/75 : 115-119, 3 tables,

6 refs,

The work reported in this article is an attempt to study
the edible properties and utilization of rubber sced oil
(RSO) by growing chickens, with the ultimate objective of
evaluating it as an edible oil. RSO was used upto 8 per
cent level in broiler rations without causing any
deleterious effects. In fact growth responses and feed
efficiency similar to the control rations carrying coconut
0il at 2 per cent and 4 per cent level were obtained when RSO
was used at 2 per cent, 4 per cent and 8 per cent levels,
Lack of significance in the difference of feed intake of the
two experiments indicate that RSO does not alter the
palatability of rations. The data suggests that RSO has g
considerable potential as an edible oil if properly evaluated.

(Author's summary) . _

RAJAGURU, A.S,B. and WETTIMUNY, S.G. de S.
Rubber sced mecal as a protein supplement in poultry

feeding, Journal of the National Agricultural Socicty of

Ceylon. 8, 1971 : 1-12, 7 taebles, 12 refs.; Reprinted

in R.R,I,S.L. Bulletin (N,S.). 8 (2) 1873 : 4654,

The expariments reported in this article is designed to
study the possible ways of using rubber seed mesl %;SM)
effectively as a protein supplement in grower rations and to
evaluate the levels of supplementation possible, taking into
account the likely limiting factors,  Rubber Seed Meal (RSM)
could be used successfully for broilers depending on the
source of animel protein supplement used., RSM could be used
satisfactarily up to & 10 per cent level with imported mecat
meal supplemented with a methionine end upto 20 per oent with
protein source, RSM could be supplemented up to 40 per cent
satisfactorily in rations for pullets from 3-6 months of age.
The reduction in growth response observed when the RSM level
in the diets was increased, particularly in dbroilers and
growars less than 3 months of age, may be attributed to an
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amino-acid imbalance rather than to the presence of
deleterious factors as often suggested, The pale liver

‘eondition and the feather picking observed in the 40 per

cent RSM group in all experimehts also confirm the
possibility of amino-acid imbalance in the diet., It would
appear that birds have the capacity to overcome the adverse
effects caused by the higher levels of RSM as they mature
and are then able to maintain a normal body weight and
performance up to 40 per cent levels of RSM, (Authors'

summary).,

WHEELER, Louis Cutter

Hevea (rubber) seeds for human food. R.R,I,S,L. Bulletin

13, 1978 : 17-21, 32 refs.; Abstracted in Proec, Sri Lanka

Sri Lanks Ass. Advmt. Soi. 32 (1) 1976 : 73-74,

It is well known that the sceds of Hevea are poisonous when
raw. They are cyanogenic and may contain phytotoxins
(poisonous lectins). Feeding tests in poultry and swine in

Sri Lanka have shown that there are also unidentified growth-
depressant and anti-fertility factors. In order to identify
and evaluate the factors hindering use of the sceds of Hevea
for human food a project has been initiated at the University
of Southern Califérnia using sceds sipplied by the Rubber
Research Institute of Sri Lanka, Rubber Rescareh Institute of
Malaysia, and Institute National de Pesquisas da Amazonia,
Birazil., Dependeble means will be sought for counteracting

-the deleterious factors in order to make the sceds available

for human food. The methods lalready used successfully in
Ammonia and Tndonesia for preparing Hevea sceds for human food
will be summarized so that gastronomically adventurous
pioncers in Sri Lanka can try eating the sceds in order to
determine the feasibility of using this potential source of
human food. These trials should be made cautiously skarting
with small amounts and never exceeding moderate amounts.
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