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Science Policy in Under-developed Countries”

by Osmund Jayaratne
Chairman, National Science Council of Sri Lanka

“Today between 15 and 30 of the 120 countries of the world, with less than one-third of its population, possess prac-
tically all of its science. They spend more than 95 percent cent of the world’s research and development funds. .. ..
Furthermore, these countries reaped in the past and are now reaping most of the direct economic, political, social and
general cultural benefits of scientific research.....

The other countries—approximately 100 in number—with about two thirds of the world’s population, share
in various degrees the remaining one-twentieth of the world’s science™.! (Steven Dedijer in “Under-developed science
in under-developed -countries™).

Those countries now characterised as under-developed or, more euphemistically, as the LDC's were once the
provd seats of ancient civilisations. Theachievements of China, of India, of the Middle East, of Latin America, and even
oflittle Sri Lanka had much to contribute to the knowledge of medern man. However, casting aside mere sentimenta-
lity, it is necessary to admit that these ancient civilisations and their technical achievements were based upon empiricism,
removed from science and scientific methodelogy as we kuow them today, from the processes of observation and experi-
mentation, hypotheses, theory, verification and prediction which constitute the cssence of that technique we use today
to understand and control the world around us—namely, the scicntific approach

Historically, for reasons that time does not permit me to analyse here, the development of modern scientific
methodology occurred in Europe, spurred by the Renaissance and by the Industrial Revolution. Frem this stage on-
wards science begins to play a significant role as a factor in the social process—Ilinked closely to the latter by its hand-
maiden: technology. In my opinion, it is necessary at this stage to clarify certain misconceptions that exist among our
policy-makers regarding the relationship between science and technology and to correct the unduly sharp dichotomy
that has been drawn between them. Both science and technology are today social activities. However, scientific ac-
tivity relates to the exploration of the laws of nature and of society, whereas technology exploits these laws for the spe-
cific needs of society, particularly in the production processes. The (wo interact with each other and are closely inter-
dependent. For instance, the Industrial Revolution and the invention of the steam engine led to the work of Sade Carnot
and the development of the science of Thermodynamics, which in turn reacted upon and improved the efficiency of in-
dustrial procesdes. [t is the failure to comprehend this relationship that has often led to such ambiguous classifications
as basic, applied and development research. I quote from the Rutherford Memorial Lecture delivered at the University
of Delhiin 1968 by the well-known physicist J. M. Ziman. His remarks are applicable to under-developed countries
such as ours:

“I am speaking now of research without any more conscious aim than the understanding of how things are,
or were, or might be. When money and men are short, it is by no means self—evgdent that an institute of theoretical
physics, or molecular biology should take precedence over a tractor factory, a hospital or a scheol of civil engineering.

I simply cannot understand the intellectual snobbery of thosesilly people who give more credit for the discovery
of another meson than for the design of a suspension bridge, and who cannot see that a zip fastener is a far more beau-
tiful idea than a zeta function.

But the utilitarian argument against basic research can be carried too far. A certain amount of fundamental
research must be sponsored in a developing country for a number of excellent reasons. In the first place the education
of technical experts—engineers, doctors, agricultural advisers, even government administrators—cannot be left entirely
in the hands of technologists of their own practical kind. Modem engineering, for example, requires the exercise of
skills and the application of knowledge, acquired from pure physics, chemistry and mathematics. The rapid develop-
ment of new techniques can only be exploited if the practitioners are adequately trained in these fundamental disciplines
by teachers who are themselves in close contact \yith the latest ‘r_heqretical princip}es. Only those who are actively en-
gaged in research can truly absorb and re-transmit these new principles as they arise.

From a purely practical point of view, also, it is impossible to import technical know-how, and to apply it suc-
cessfully, if one does not have available locally a coips of learned men to whom one can appeal for guidance on matters

* Key note address delivered at  the Special International Sessions oun Scientific and Technological Co-operation among
Non-aligned Countries, June 1976.



of pure scientific principle. Science-based technology is not a lusty crop of rules of thumb. ... .it is a delicate plant,
which thrives only when tended by mixed teams of experts, including those impractical specialists to whom the buck can
be passed when fundamenial principles are at stake.’

In the early days of science. the individual scientist could afford the Iuxury of working in his own laboratory,
untrammeled by social demands and directing his activity to areas where curiosity led him. Today, particularly since
the Second World War, science has developed into a viable social activity. For instance, the “pure” research of Hahn
and Meitner led eventually to the relezse of atomic energy, which has transformed the face of the earth, posing the
threat of the destruction of human civilisation itself—while simultaneously holding cut the possibilities of a world of
Dlenty in a saner society of the future. The solid state research of Bardeen and Brattain produced the transister which
has in a similar traumatic fashion ushered in the age of electronics. In so far as science and technology have devel-
loped into social aciivities, by their very nature revolutionary and dynamic, they must and do necessarily interact with
social and economic processes to the same degree as factors such as capital accumulation, supply of labour and other
resources, land owncrship and utilisation, population growth, political and legal systems. Science policyis an umbrella
study and activity covering all the above fields which contribute to human welfare, with special reference to the dynamic
role of the scientific process. In so far as scientists in their ivory towers can no more divorce themselves from the dyna-
mics of social change and politics, planners and politicians can neither afford to ignore the role of science in social and
economic development. In brief, science policy may be defined as a techno-economic policy, which concerns itself wiih
the structure and organization of science and technology within a changing socic-econemic structure.

The figures quoted by me at the beginning of this address, supplemented by further data compiled by Steven
Dedijir 2, clearly show that under-developed countries are also countries without science. For instance, in 1960, while
the USA, USSR and France respectively expanded 2.8, 2.3 and 2.1 %, of their GNP on research and development, the
corresponding figures for Ghana, the Philippines and Pakistan were 0.2, 0.1 and 0.1 %. Sri Lanka, on a rough estimate
expands 0.25% of its GNP on R and D. Science and technology are intimately linked with economic development—
particularly with industrial growth. This has been the experience of the west. However, with the process of colonisa-
tion which was accclerated during the tumn of the century, the fine balance which existed between domestic agriculture
and handicrafis in the colonies was destroyed by the neglect of the former and by the subjection of the latter to compe-
tition with cheap, machinemade commcdities from the West. Ever since, the colonial powers have resisted the introduc-
tion of industry into the colonial world and retained them as sources of raw materials and producers of commercial
agricultural crops. This is not a climate conducive to the growth of modern science.

Once again to quote Stevan Dedijir 3: “In under-developed countries there is less awareness in general public
opinion of the importance of science, and this is intimately and reciprocally connected with the low priority given to
science in development policy and to the carelessness about the cultivation of a scientific potential necessary to produce
that science. The farmer, the craftsman, the educator, the civil servant and the politicians in these countries do not see
therelevance of science to their concerns.  And of course, in under-developed countries, there is not a scientific public...

The embryonic science developing in this environment will show in every one of its cells, that under-developed
countries have underdeveloped decision-makers on science, under-developed research councils and science advisors,
under-developed administrators of science and under-developed scientists. It is not that scientists in under-develope
countries are technically untrained or technically incompetent, it is rather that being a part of their national culture, they
will themselves lack, or will not be able to impose or recreate in their society and culture, so alien to science, those
fundamental orientations which are necessary for really productive research.”

Another constraint upon the development of science and technology in the Third World, which is a further heri-
tage of colonialism can be summed up in the words of the recent Pugwash Conference of Scientists held in Madras: “In
most LDC’s the colonial powers created and left behind them a national elite—highly westernised, relatively privileged
and divorced from the people. This elite and its successors constitute the bulwark of neo-colonialism in many LDC’s,
and prevents the development of specifically national economic and social forms.” It is this phenomenon which partly
leads to that attitude of mind which looks Upon everything western as superlative and makes even certain members of
our scientific community turn their backs on the challenges posed bythe anti-scientific attitudes prevailing in the under
developed world.There is no need to stress here the innumerable obstacles science and scientists have to face in coun-
tries such as ours—obstacles ranging from the lack of what might be called a scientific climate, the lack of sympathy and
understanding on the part of governments to scientific research and the lack of awareness in general public opinion of the
importance of science. Scientists of the Third World also suffer from the frustrating effects of isolation—the lack of com-
munication with colleagues involved in their specific fields of research, the difficulties of international travel, and often,
the lack of proper access to the world’s scientific literatyre. :

There is a growing consensus of opinion in under-developed countries that the artificial transfer of technology
from the advanced countries—whether by governments or through the exploitative practices of multi-nationals—can
only have, in the final analysis, a deblitating effect upon the receiving country. An appropriate technology must be
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based upon a judicious inter-mixture of advanced technology, adapted to the specific needs of the country, with small-
scale production units that utilise the traditional empirical techniques already existing with the Injection of the proper
scientific know-how. Productionis a social activity. We must first and foremost focus on people, on the needs of the
majority rather than those of an elitist minority.

While science is, or should be, an international activity, it must not be forgotten that the dichotomy of the rich
versus the poor countries is one that affects scientific and technological activity as well. The latter do not exist in a
vacuum. Academic and scientific colonialism is as much a reality as socio-economic neo-colonialism. While we of
the Third World absorb and adapt to our own requirements the best products of western science, it is in our interests
that closer links should be forged between the scientific communities of the poorer countries. We, in Sri Lanka have
already entered into an Indo-Sri Lanka Scientific and Technical Co-operation Agreement with our neighbouring sub-
continent, and it is useful to mention here that Science Policy constitutes one of the agreed projects for co-operation.

It is my own opinion that such Scientific and Technical Co-operation Agreements should be set 41p on 2 regional
basis, between countries of the Third World, with a proper co-ordinating centre.

However, since science is a social activity, closely dependent on the social framework ‘within which it works,
co-operation between nations is a necessary but not a sufficient condition for develovmment.Scientists of each non-aligned
nation must concern themseives with the socio-political forces operative in their own country as well as in the Third World
They must be participants in that historic social transformation which aims to create a rational milieu, a society free from
the exploitation of man by man. This is one way in which they can help to eliminate the constraints and obstacles that
stand in the way of the free flowering of science and technology in the presently under-developed regions of the world.

References 1. DEDIJER, S. Under-developed science in under-developed countries. Minerva II I(Autumn 1963) pp. 61-81,
2. DEDIJER, S. Ibid. 3. DEDUER, S. Ibid, }
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Inaugural Address by the Honourable T. B, Subasinghe, Minister of
Industries and Scientific Affairs, at the Special International Sessions on
Scientific and Technological Co-operation among Non-aligned Countries™

Permit me on behalf of the Government and myself
personally to welcome all our guests from abroad who
have come here in response to the invitation of the Sri
Lanka Association for the Advancement of Science to
participate in this seminar of scientists from the non-
aligned countries. This gathering and the discussions that
will ensue may be considered the prelude orthe curtain-
raiser to the very significant event that will take place in
this city of Colombo in August. That is the Fifth Summit
Meeting of WNon-Aligned States. :

We take pride in the fact that Colombo has been
chosen as the venue for the Summit Conference. I think
all of you will agree that the non-aligned movement which
originated in the 1950’s in the face of frowns, cynicism and
opposition from some gquarters which considered them-
selves as possessing an inherent right to determine the
policies of our countries and even our fate, has today
become a very effective factor in the sphere of interna-
tional relations.

The number of newly independent and developing
countries (still developing because their natural -develop-
ment was forcefully arrested by world imperialism) tread-
ing the path of non-alignment have increased during the
past twenty odd years. In  August, we expect there will
be about 85 countries participating in this Conference.

It would not be incorrect to state that this movement
has brought together many nations which had been origi-
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nally separated from one another, in a number of conti-
nents. It would also not be incorrect to state, that in a
divided world when a sharp polarisation and confronta-
tion was the order of the day, that non-aligned countries
by their joint attitudes and efforts have in some measure
aided and encouraged the tendency towards peace, secu-
rity and detente. They have also consistently supported
the struggles for national liberation and the right of every
nation to determine its own future. Our contribution
to create a sense of sanity in international relations has
not been insignificant. In playing this role, naturally our
countries have been brought closer together at state levels.

Whatever our political systems and social structures
may be, between us we have an identity of interests. We
have to make our independence secure and real. The
rising expeciations of our teople must be fulfilled. We
must step into the modern age in as short a time as possible.
For this we must develop our productive forces. We
have to diversify and develop our economies. There are
a hundred and one things to be done before time runs out,

Having been under colonial and imperialist domina-
tion, sometimes our orientations in economic and trade
relations;education and even in cultural attitudes have been
towards the metropolitan countries which ruled us. There
have been little contact between the peoples of our coun-
tries. Complimentary economic, trade and technological
relations have not been developed adequately between our
countries.



However, in recent years, with the onset of the eco-
nomic crisis in the developed countries, we have been so
severely affected, that we have now begun to re-examine
anew our own mutual relations and our relations with
the more developed countries which shaped our destinies
for a long time. We are now demanding a new economic
order based on equality and justice. This is a very desir-
able, healthy and historically necessary development.

Looking back on the history of our continents, the

Americas, Africa and Asia, alive to the contribution of

our ancients in the field of agriculture, irrigation, architec-
ture, astronomy and many other fields of human knowledge,
none can say that we lacked innovative capabilities.

In the contemporary world too, our intelligentsia
have not been incapable of mastering modern science and
technology. Very important original contributions have
been made by scientists of the so-called developing count-
ries to the body of world knowledge.

!

In this context, in my opinion we have adequate ca-
pabilities to develop our own indigenous technologies.
We have the capacity to benefit from the more advanced
technologies of the developed countries. A proper ba-
lance can be struck between the adaptation of simpler
indigenous technologies and the utilisation of advanced
technology. Amongst ourselves we could transfer tech-
nology from one country to another. Together we could
‘also determine how the most advanced technologies from
industrialised countries could be adapted to the condi-

tions of our own cotintries and on what terms and condi-
tions we should adopt them.

In our own countries, we have ample natural resour-
ces. We have very intelligent human resources in plenty.
We have trained technologists and we could help each
other in training more. We must recognise that amongst
ourselves, many of our countries have reached different
levels of development. Some have made greater progress
than others.

In the development of our resources for the good of
our Peoble, cannot we co-operate with one another more
closely and consciously? All the necessary pre-conditions
are there for such a development. The opportunities are
very wide indeed. Being aware of the thinking of our own
scientists in Sri Lanka and may I say the politicians as well,
it is our firm conviction that there should be a much closer
contact amongst our scientists and other ploiesslonal
groups involved in developmental activities. It is because
of this confidence that the Sri Lanka Asscciation for the
Advancement of Science has sponsored this seminar with
the full support of the Government. We are happy and
thankful that such a large number of scientific personnel
from our fraternal countries found it possible to be with
us. There is a wide range of subjects for discussion.
I am sure the exchange of opinions and experiences that
will take place in this seminar will be very fruitful for the
future. 1 wish your deliberations all success. 1 also
hope that during your stay in this island country you will
be able to familiarise yourselves with the life of our people
and activities in different fields.



Research, Science and Technology

by Sumitro Djojohadikusumo
Meinister of Srate (Research), Indonesia

Indonesia’s Development Pattern

Tndonesia's future development depends critically on
its ability to make the best possible use of its natural
resources, in perpetuity with a minimum of waste and for
the benefit of the greatest number of people. it can only
be done by broadening the scope of human activities and
by raising the quality of human resources. 1t is in con-
nection with the development of our natural and human
resources that the role of research, science and technology
comes to the fore.

With regard to Indonesia's resource base and poten:
tial for economic growth, until recently the bulk of produc-
tion and export comprised mainly of agricultural commo-
dities. A shift is now taking place which is structural in
nature and with important ramifications for future deve-
lopments. It opens up greater possibilities for growth and
for the strengthening of our balance of payments, but it
poses riddles from the viewpoint of population and em-
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ployment. The leading growth sector are now and will
be the “new”, i.e. non-traditional sectors connected with
the extractive industries: oil, minerals and timver. These
are capital intensive and dependent on high tuchnology.
They are not very labour absorptive until the stage will
be recached when the secondary effects of forward and
backward linkages of industrial activities generate suffi-
cient results. This takes a decade and longer, perhaps for
the greater part of the 1980°s.  In the meanwhile the larger
number of the population find their livelihocd in the
traditional sectors of agricultuyral production. Here tech-
nology is often too simple and the increase in productivity
can barely keep up with population growth. Such a
situation of “technological dualism™ creates social ten-
sions leading to serious frictions if it is not mitigated by
appropriate policies. The answer is or should be to rein-
vest rapidly adequate ratios of the incremental benefits
from the growth resources to broaden our economic basis,
in other words to diversify in a “‘horizontal’” sense by ex-
panding the range of agricultural activities (with increasing



émphasis on food production) and equally in a *‘vertical”
sense to accelerate the processing of commodities and to
engage in “‘downstream’ operations within the country.
This can subsequently contribute to self-generating forces
in the manufacturing sector.

Research Policies and Programmes

Research programmes under the general direction
and co-ordination of the Minister of State for Research
are grouped in two broad categories: the short/medium
term programmes and those concerned with longer term
problems. The first category is directly connected with
the operational objectives of the present Second Five Year
Development Plan (covering the period 1974/75—1978/79)
and thus also includes those activities which are expected
to be of importance in the next 5 year sequel. Simultan-
eously the research and studies of a longer term nature
relate to problems concerning the role and significance
of and the relations between natural resources, population
and technology, their interaction and likely impact on
“long—term growth perspectives’. There is of course an
intertwined relationship between the problems and research
programmes being categorized respectively as “‘short/
medium term'” and “longer term”’.

Current policies and programmes influence the dis-
tant future to an important degree. Our present decisions
and actions inevitably affect the course and pattern of our
society through the next decades. It is therefore perti-
nent to ask ourselves continuously what the major implica-
tions are of current policies.

Conversely, longer term studies designed to provide
us with perspectives of the future help us to envisage some
of the requirements that it will pose in the course of time,
Such perspectives give additional dimensions to the context
within which we must take action now or in the interme-
diate term to ensure that future requirements can be met.

For the purpose of determining research priorities in
agriculture, industry and mining with their cross-sectoral
linkages, panels were set up in 1974 and continued this
year, comprising research workers from national insti-
tutes and government laboratories, from various univer-
sities, and representatives from ministries and industry.
The results of the panels’ workings and procedures will
be used and tested for the direction and budget allocations
of programmes and projects in the coming fiscal years.
Particular attention will be given to the existing capacity
for conducting research and to the monitoring aspects of
research activities and their results.

The nature and scope of longer term research and stud-
ies were mentioned earlier. They focus on the workings
of long-term dynamics of population growth, natural
resources and technology in their interaction and with
special regard to their impact on ecology and environment.

* The various parts and ‘components’” of each programme can
be and are in effect implemented by different institutions. They
are, however co-ordinated and supervised by the office of the
Minister of State for Research, who determines their scope and
terms of reference and allocates their respective budgets.

_The following programimes have been designated as
national priorities and are being implemented under the
direction of the Minister of State for Research:*

1. a comprehensive inventory and evaluation of
natural resources,

2. a study on long term growth perspectives,

3. an assessment of requirements for scientific and
technical manpower fcr the period 1975—1985

4. the development of a natural network system of
scientific documentation and informaticn,

5. the development of a naticnal system for stan-
dardization and for calibraticn and instrumen- -
tation.

The first three programmes are of course inter-relat-
ed. Studies on longer term perspeciives will gain in subs-
tance and significance as guide posts for policy, when more
and better basic data resources become available.

In conjunction with the on-going perulaticn studies,
the research programmes should provide us with mcre
specific indications as to the fuivie menpower require-
ments in the scientific and technical fields. The last two
mentioned of the above programmes are connected with
the servicing functions of research, science and technclogy.
Their importance will increase as progress is made in
research and industrial development.

“Nithin the scope of this discourse I would like to
draw particular attenticn to the imyortance and urgent
relevance of a comprehensive invenfory and a proper
evaluation of mnatural resources. Our knowledge and
understanding of existing global rescurces are at best
very hazy. That pertains in particular to the situation in
developing countries. Yet, in the coming decades the
political economy of internaticnal relaiicns will centre on
the role and relative importance of materials rescurces.
Counsiderations of resource policy and resource manage-
ment will largely determine the behavicur of nation states
on the domestic level and in external affairs. The big
and powerful nations and the small and weak alike, the
industrially advanced and the develcping ccountries, the
resource rich and the rescurce poor,—we see all 6f them
engaged in ceaseless exhortations for a “rational approach’
to resource policies. Withcut fail, each of them is prone
to give a different interpretaticn of what sych a rationality
entails. It would seem to me that the underiaking of a
comprehensive inventory of rescurces and a detached im-
partial evaluation of their future potential constitute a
field where international co-cperation is urgently required.
The advanced technologies developed by the industrial
societies can be of invaluable assisiance to governments
of developing countries in their efforts to ascertain their
resource potential on a imore factual basis, provided always
that such assistance is designed to develop and improve the
national capabilities of develcring countries to conduct
and extend their own rescurce inventory. In such a con-
text the results of co-operative endeavours, reinforced and
supplemented by regional arrangements, will generate a
shared knowledge and enhance a betier undersianding of.
the world’s resource potential. Both the developing and-
the developed nations stand to gain. This in twrn mey
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contribute to some workable consensus as to the desired
rationality in resource policy. Approvriate modalities for
collaborative arrangements in resource inventory could
mitigate the acrimonious postures of confrontation between
resource-owning and resource-searching countries. Hope-
fully in thelittle time ieft to mankind, inclinations rowards
confrontation (ever latent where resources are concerned)
may give way to accommodation on mutually acceptable
terms of equity.

The Indonesian progranme for resource inventory is
divided into four interrelated sub-groups-

1. land and water resources,

2. vegetation, i.e. crops and trees, with emphasis on
the central role of forestry resources,

3. aquatic resources, viz. the marine environment as
wellas the conditions influencing inland fisheries,

4. energy and mineral resources.

Having outlined Indonesia’s development pattern in
the light of her natural and human resources, I would like
now to refer to thelndonesian Government's explicit con-
cern regarding the serious problems of soil erosion, water
conservation and water management. The Indonesian Go-
vernment has recently made a major policy decision design-
ed to intensify and multiply under a co-ordinated and inte-
grated approach the current programmes for the preven-
- tion of further soil deterioration and for soil regeneration,
fand reclamation, reforestation as well as for research and
technology application pertinent to existing and potential
water resources.

With regard to forest resources, the countries of Scuth-
east Asia specifically the member countries of ASEAN-—
have probably the world’s last highly cconomic reserves of
tropical hardwood timber. This refers in particular to the
species belonging to the dipterocarpa family. There arc
in effect three tropical hardwood zones: the Amazon basin,
West Central Africa and Southeast Asia {West Malaysia
Serawak, Sabah, part of the Philippines and where Indo-
nesia is concerned mostly in Kalimantan and Sumatra.
west of the so-called “Wallace-line™). Southeast Asia’s
forests are of higher economic value by far as they comprise
homogeneous timber areas, while those in the Amazon
Basin and in West Central Africa contain variegated wood
species per given acreages. The dipterocarpa species are
very suitable for mass production of plywocd and veneer.
They can float, are resitant to damage by insects or fungi
and can be transported in bulk.

Here too, a comprehensive forest-inventory as the
basis for intelligent forest management is Jong overdue.
Factual information in this importlant sector is inadequate
and part of what is available is already dated. We can
already witness some specific cases where at certain points
sustainable timber output declines as harvesting efforts
increase. FEven more crucial is the environmenial impact
of expanding output. Inaddition to the decline in the sus-
tainable output of timber, if harvesting is too intensive,
there can be serious adverse effects on agricultural produc-
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tion outside the timber sector und on human settlements
in view of our transmigration programmes, if failure to
observe sound silvieulture practice leads (o continued soil
erosion and flocdine.

i Therefore, in the light of what is currently being done
to forest resources in tropical zones by the ccmbined effect
of modern technologies applied by trznsnational enterpris-
es engaged in forest exploitation and tco primitive tech-
niques of shifuing crop cultivaticn by local pepulace, I
do not_hesitate to classify the forest reserves of developing
countries as depletable resources if' cnly (o maintain a
persistent policy alert of the dangers (social, cconomic and
political) of ecological overstress in an cavironment where
human life is already caught in the maclsirom of mass
poverty and malnutrition.

Natiosal Programmes for Mapping and Survey

This programme has recently been reformulated for
implementation in the immediate future. It is designed
to exiend the whole of the Indonesian territory by updated
maps than can meet the standards of present and future
requirements. [he programme isconsidered an integral
part of national policies on research, science and techno-
togy, and is therefore also placed under the subervision and
direction of the Minister of State for Research. Comipre-
hensive mapping and surveys are in fact a prerequisiis (o
the proper implementation of an inventory and evaluatinn
of Indonesian natural resources. Negotiations arc in an
advanced stage with the World Bank gnd the Governments
of Australia and Canada for assistance in carrying out co-
ordinated mapping and survey activities. If the program-
me can be started in 1976, as it is hoped. then by 1980 the
entire territory of Indonesia will be covered by mcdern
updated basic (planimeiric) maps on the scale of 1: 100,000.
These can then serve as a more reliable foundation for the
preparalion of thematic maps in connection with the re-
quirements of topography and hydrography, geologic
surveys land use and socic-economic studies.

The mapping programme is to include the use and
application cof modern remote sensing techniques entailing
satellite imagery (E.R.T.S.), high altitude acrophotography
and photogrammetry in order to reinforce and to facilitate
field surveys and ground truth investigation and interpre-
tation., As part of the preparations and in anticipation
of the full implementation of our mapping programmes,
the I.T.C. of the Netherlands is currently rendering assis-
tance of great value related to training programmes in
the fields of geodesy and cartography.

The Choice of Technélagies.

The scope and need for developing and selecting tech-
nologies must be viewed in connection with the problem
areas, the short and medium term policy objectives and the
fong term goals such as identified in the foregoing ob-
servations. Ttis a fallacy to-assume that we can do with-
out some of the latest advances in technology. Develop-
ing nations, such as Indonesia, need to further their capa-



bility in advanced rescarch and science and to adopt ad-
vanced technology, at least in selected areas. For certain
productive sectors, vitally important to growth acceleration,
there are in fact no alternatives. In concrete terms let me
only mention geology, geophysics, and geochemistry, bio-
togy and biochemistry, metelhugy and mineral technology;
the application of space technoiogy to assess vegetation,
earth, water and marine resources; research in the clima-
tO[Ongdl aspects of meteorology @y there seems to be on-
going atmosphericchanges of a stuctural nature in monsoon
areas, thus directly affecting food and other crops as well
as habitation.

In a great number of cases, of course, scientific research
and technoIoLV originating in advanced countries need to
be adapted to pmvalhng conditions and requirements.
Adaptive technology must tuke into particular considera-
tion the quantity and quality of available labour, the need
to use local materials, and the likely effects on the balance
of external payments, while aiming at the adherence to
standards of quantity and quality of output.

Again, as an illustraticn of the Tndonesian case, re-
search and adaptive technology involve post-harvest ac-
tivities in the agriculiural sector (storage, processing, dis-
tribution), agro-based industrial development, the deve-
lopment of suitable building material for cheap housing,
and the like.

In view of what has been said about the natural re-

sources, attention must be given to the adoption and the
dpplncatlon of what may be called “protective’ technology"
in order to conserve natural resources and restore and
regenerate to the extent fecmb]e the resources already
dep eted.

Institutional Framework .
Scientific research and technological development in
Indonesia have in the past suffered from fragmentation of
research organizations and duplication of activities. Many
of the institutions were really not viable through lack of
qualified research workers more than anything else. Even
within individual government departments (ministries) -
there was a proliferation of research institufes engaged in
unrelated programmes of activities.

In the absence of coherent policies and priorities, not
much could be done for the systematic development of
scientific research personnel. With the formation of the
Second Development Cabinet a beginning has been made
with more systematic efforts to rectify the situation.

All research financed with public funds, i.e. research
by government departments, universities and national
institutions {not connected with departments or universi-
ties) has been placed under the co-ordination and super-
vision of the Minister of State for Research, who designates
the scope and nature of programmes related to develop-
ment Gbjectives and stipulates the relative sets of prlorme%,
Since the beginning of 1975 all institutions and agencies
within any one department have been brought under one
co-ordinating centre within that department with budgetary
control of its research and development activities. Most
recently the government has taken a major policy decision
amounting to a fundamental re-organization of the institu-
tional framework on the national level. The several na-
tional institutions concerned with research, science and
technology which hitherto operated fairly- independently
under separate charters are to be brought under one Na-
tional Centreor Agency for Research, Science and Techno-
logy and their activities to be gradually integrated in accord-
ance with the research programmes specifically designated
as national priorities.

The National Centre is also intended to be the focal
point for the further development of an effective scientific
research community. It was emphasized at the outset that
this should be for some time to come the over-riding prio-
rity consideration in our science policies. The Centre
would be charged with monitoring international develop-
ments of scientific research and technology, with a view to
those considered suitable for adoption, adaptation and
application. Tt is to serve furthermore as a clearing house
for documentation and scientific ‘Information as well as for
consultations in order to assess the needs for research and
technological development felt by social and business
groups within our society. Finally it should support and
reinforce research programmes carried out by department
units or university centres.



21 years of Service to Science and

by S. F. Laurentius

Director, Ceylon Institute of Scientific and Industrial Research

The World Bank Technical Mission in its report dat-
ed June 1952 presented to the Governmenf on the Eco-
nomic Development of Ceylon stressed the need for an
autonomous Applied Secientific Institute as part of the
infrastructure necessary for industrial development.
At the time of the studies by the World Rank Mission,
(he Industrial Research Laboratory and the Rubber Ser-
The Ceylon Institute of Scientific and Industrial Research cele-

brated its 21st anniversary in May 1976 with a 3-day Seminar and
an Lxhibition. :

14 fev- &

Industry”

vice Laboratory of the Department of Industries were
operative and were under the purview of the Ministry of
Tndustries, Industrial Research and Fisheries. What
presumably prompted the World Bank Mission to recom-
mend the creation of an autonomous Applied Research
institute was that the output of the existing research or-
ganisation had little or no effect on the pace of industrial
development or on the strengthening of existing industry
nor did it originate proposals for new industries.



What followed was a firm recommendation by the
Mission that Ceylon immediately establish an Institute for
Applied Rescarch. With acceptance of the proposal by
Government and with legal sanction of an Act of Parlia-
ment, the Ceylon Institute of Scientific and Industrial
Research, without any fan fare, opened its doors for ser-
vice to industry, through applied scientific research and
development, both in the public and private sector, on 1st
May, 1955, The Act provided for a Government dona-
tion of Rs. 5 million payable to the Institute in annual
instalments of Rs. one million with provision for further
financial support after the first five year period. The Act
also permitted the Institute to charge its clients for services
rendered.

Under the Act, the management of the Institute was
entrusted to a Governing Board. The majority of the
members of the Governing Board were appointed by the
Minister in charge of the Institute and other members
were appointed by the Prime Minister and the Minister
of Finance. The Minister in charge of the Institute at
the present moment is the Minister of Industries and
Scientific Affairs.

At the beginning of operations in May 1955, the com-
bined staff with the Director, numbered 23. This number
included a Chief Research Officer, 8 Senior Research
Officers, 9 skilled Assistants and 4 supporting personnel.
At the close of the year, the staff had increased to 37.

The Institute commenced its activities in rented out
premises of approximately 5,000 sq. ft.* In addition,
Government permitted the Institute to use part of the
workshop of the Industrial Research Laboratory and the
Rubber Services Laboratory at Kalutara. In 1957, the
Institute moved to its own buildings which provided for a
working area of 48,850 sq. ft. BEquipment for the labora-
tories, pilot plant and workshop was obtained as a gift
from the United Kingdom under the Colombo Plan as
well as from other aid sources, such as the I.C.A. of the
U.S.A. and the Asia Foundation. The biggest donor was
the United Kingdom which gifted unit process equipment,
workshop machinery and laboratory equipment valued at
Rs. 1,120,000/-.

Today, twenty one years later, the Institute has a total
staff of 237. Of this number 71 are in the scientific officer
grade of whom 14 have had post-graduate training abroad
and 13 are currently undergoing training abroad. Due to
circumstances beyond our control, the Institute until very
recently could not embark on a phased developmental
programme of training for its staff. To CISIR this is a
big handicap as we believe that the standing of a research
institute depends on the reputation of its staff. It follows
then that an industrial research and development institute
must be staffed at all levels with the best qualified peo-
ple available and must remain so in the environment of
rapid technological change. Hence the continuing need
for upgrading of staff at all levels, a deficiency which is
only now being gradually overcome.

* In area converted to its use largely through the efforts of ifs own
staff,

The Institute is now organised into functional groups
by process and product,and by scientific specialiiies. There
are 14 technical groups as well as the library, providing a
range of disciplines, skills and services under one roof,
which is difficult to duplicate or come by anywhere else
in Sri Lanka. This juxtaposition of different disciplines
makes it simplefor CISIR to harmess a multi-disciplinaty
team for investigation of 2 problem as and when necessarty.

Over this last period of six years, we have been given
Increasing financial support by Government on a conti-
nuing basis (this year’s budgeted financial provision is in
an amount of Rs. 6.05 million) which has enabled CISIR
to formulate a long-term programme of work as well as
recruitment, training of personnel, expansion of working
space and purchase of equipment to meet with the require-
ments of our programme of work. However, with non-
availability of foreign exchange, CISIR has to depend for
its training programme on the availability of scholarships
awarded by outside agencies.

Our Objectives

It has been said and is still being said that CISIR has
been specifically set up by Government for carrying out
applied research having a bearing on the problems of local
industry. CISIR should also provide the base for the
industrial exploitation of locally available raw materials
by way of new manufacture or as substitutes fer imported
raw materials. As such, CISIR should concentrate all
its energies and funds on mission-oriented research, pre-
ferably over a three or four year life expectancy at most,
for realisation of targets. Hcwever, tco strong an insis-
tence on short-term considerations has its own pitfalls.

We can do so and we do so by investigating problems
of a basic nature with no prospects of immediate applica-
tion or even of application in the foreseable future.

CISIR has all along held that such long-term basic
studies are necessary, within limits, as they add to ihe
status of the Institute and to the prestige of our scientists
among their peers and remove that sense of isolation so
common among scientists in the Third World. Success in
such studies isalso a source of satisfaction to the individual
scientists in that he has made a worthwhile contribution
to the existing store of knowledge in that particular field.

Besides such theoretical studies provide us with an
opportunity of training our young scientists which is an
objective of the Institute. The results of these studies are
published in scientific journals both local and foreign and
serve as one of the recognised means of communication
between our scientists and those working in the same
areas in other laboratories.

Coming back to the main activities of the Institute
which account for the major proportion of cur expenditure
—these are directed towards carrying out investigation
and research into available raw materials, improvement of
existing technology, and working on product development



from new or existing raw materials. These are obviously
of importance to a developing country as such investiga-
tions may result in development of a new technology or
in upgrading the quality of products or may bring about a
reduction in the cost of production.

At times, it may be just a change of technique that is
required to serve the same ends. Equally important is
the maintenance of quality of industrial products as well
as that of the raw materials which are transformed into
finished products. This requires testing for conformity
to standards or specifications.

Tea Industry

As benefits the importance of tea, coconut and rubber
to the economy of this country, CISIR has devoted a con-
siderable amount of time and funds to investigations into
the technology of these primary products with a view to
increasing their value added component. Not many of
the members of the general public would be familiar with
Ceytea. This is an instant tea powder manufactured in
Sri Lanka solely for export.

CISIR was commissioned by T.R.I. in 1958 to inves-
tigate the process of manufacture of Instant Tea from
green leaf, in contrast to instant teas on the market which
are prepared from black tea. Almost three years and
hundreds of experimental runs later, we were able to pre-
sent a final report to the T.R.I. giving details of process
equipment and conditions of operation required for the
production of good quality instant tea from green leaf.
Today’s production of Ceytea is based on the process de-
veloped by CISIR which was handed over by T.R.I. to
CeyTea Company for commercial exploitation.

Another new product, a tea drink, has been deve-
loped by CISIR for distribution in the form of a bottled
product. The distinctive feature of the product is that it
can bechilled without the onset of creaming and sedimen-
tation which is a feature of a normally brewed cup of tea.
The product is now being manufactured by the Ceylon
Breweries under license from CISIR.

. CISIR has been successful in formulating a blend of
aromatic oils for use with black tea to give a product com-
parable with the well-known scented teas such as Earl Grey.
This is now at the stage where commercial production is
awaited.

The Coconut Industry

Our studies into coconut and by-products with the
same endview have resulted in marketable products derived
from the coconut sap. Investigations into the sterilizing
and bottling of toddy were undertaken way back in
1956 and by 1960, CISIR had worked out the process
details, equipment and operating conditions for this
process.

Today, every producer of bottled toddy, coconut
or palmyrah, is using the CISIR process for manufacture

and, according to information we have received, Malaya
too is using this process for production of bottled toddy.
Over the last five years, this product had a sale turn-over
of approximately Rs. 8 million bringing in an excise re-
venue to Government of over one million rupees. A si-
milar process for bottling young coconut—thambili and
kurumba water has also been successfully worked cut.

With the current increase in the price of sugar, many
District Development Councils as well as Co-operative
Organisations have set up units for the production of sugar
and treacle from both coconut and palmyrah saps. In
1957, CISIR set up a station at Kakkapalliya with the aid
of special funding from Government for investigation into
the processing of coconut toddy for the production of sugar
and treacle. At the time of completion of our work, the
economic of production of sugar from palm-sap was not
favourable to the potential producers and this work was
not exploited.

Almost fifteen years later with the astronomical hike
in sugar prices, the manufactire has proved attractive to
the small producer and numerous units have been set up
and are in operation.

CISIR has now developed a heat-sterilized bottled
Coconut Cream as an answer to the enormous waste of
oil that occurs with the use ¢f coconuts in the household
when coconut milk is extracted for use in cocking. The
amount of oil that is now wasted in the residue has been
estimated at 30,400 tons annually which is a sizable quan-
tity in relation to the exports of ccconut oil. With cen-
tral processing, residual oil of good quality could be ex-
tracted by further processing of the residue.

Pilot plant trials for production of bottled coconut
cream have been carried out in collaboration with the Co-
conut Processing Board at their Mirigama Mills. Consu-
mer acceptance trials, which have been completed, indi-
cate a favourable response to this product. A decision is
awaited from the Coconut Development Authority as to
the future of this product.

CISIR has also investigated the possibilities of ex-
tracting oil and edible protein from the wet processing of
coconut. Similar investigations have been mounted in
other countries, including U.K., America, Germany and
India. There is no question but that this separation is
technologically feasible. It is the cconomic feasibility
that is in doubt.

The Rubber Industry

The main interest of our rubber technologists and
scientists has been to increase the use of rubber in the ma-
nufacture of rubber goods both for local use and for export.
With this end in view, CISIR provided local manufacture
with a compounding and testing service. The objective
was to provide formulations for new products hitherto not
manufactured in Sri Lanka, to undertake experimental
compounding followed by testing, to improve the quality
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of the products manufactured, and to test the products of
local manufacture for conformity to predetermined high
quality standard. :

CISIR was closely involved with the formulation of
the proposals for setting up the first bicycle tyre and tube
factory in this country. The Institute was requested to
prepare the project report setting out the technical require-
ments and economic prospects for such manufacture.
CISIR was associated with company staff in the commis-
sioning and handing over of piant and equipment. This
assignment was again in recognition of the skills available
with CISIR in the field of rubber technology.

In view of the need to remove or minimise our de-
pendence on imported rubber rollers for use with our rice
hullers, CISIR experimented with various formulations
for the production of rubber rollers. A formulation
whichresulted in a rubber roller comparable in performance
to theimported product was finally evolved.

Work continues at CISIR in the area of rubber tech-
nology—both on rubber latex and dry rubber. Suit-
ability of latex for sizing paper has been investigated as
well as for bonding plywood.

Minor Crops

Besides our investigations into these major plantation
crops, CISIR has also taken up for study the minor export
crops i.e. essential oils and spices, under the sponsorship
of the Ministry of Plantation Industries and the Ministry
of Planning. Our main objective was to effect improve-
ment in the technology now existing in the spice and es-
sential oil industries. CISIR was successful in designing
a still for the leaf grasses embodying many departures from
the existing stills. The innovative features were the incorpo-
ration of a latent heat-exchanger between the vapour out-
let of the still and vapour inlet to the condenser, and an
air-cooled aluminium tube condenser. This in effect mini-
mised the dependance of the distillation operation on the
availability of large quantities of water—which could be
critical intimes of prolonged drought. A furtheradvantage
was the reduced capital cost of the still. These stills are
now in operation in the field.

Another still has been designed and tested for the dis-
tillation of spices such as nutmeg, p=pper, cloves and car-
damom. These spices contain a comparatively large pro-
portion of fixed cils and the still has been found to be ex-
tremely efficient on these materials.

CISIR is studying the chemistry of these spices and
essential oils. Methods have been developed which give
more accurate and more reliable data on the major cons-
tituents of oils such as cardamom, citronella, clove, fennel
and cinnamon leaf and bark than was possible with the
usual wet chemical methods. CISIR has now the exper-
tise required for the assessment of quality in essential oils
and the ability to monitor the performance of clients pro-
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ducing these oils for export and 1ndicate to them methods
of improving their products to the level laid down by the
export standards.

The upgrading of essential oils and the production of
aromatic flavour chemicals from such oils is engaging the
attention of CISIR scientists. A variety of aromatic che-
micals have been prepared from the major constituents of
cinnamon leaf oil, but this work as yet is at bench scale.
In this area, CISIR is endeavouring to provide a research
base in the country for developing new products with em-
phasis on their quality.

~ Sereh, the name by which lemon grass is known, is
indigenous to Sri Lanka, but no organised attempt to grow
and harvest this grass for extraction of the oil had been
made. In November, 1962, CISIR in collaboration with
the Department of Agriculture undertook an agronomic
study of the crop together with bulk scale distillation of
the grass at the Dry Zone Research Station at Maha Il-
luppalama. CISIR fabricated the still for distillation of
the grass and the first crop was harvested in May 1963
and distilled. The quality and quantity of oil recovered
indicated the commercial potential of this grass. Conti-
numg studies over a period of approximately three years
provided sufficient data to establish lemon grass as a cul-
tivable crop and lemon-grass oil as a ‘new” essential oil for
local use and export.

A considerable amount of time and money has gone
into the study of de-toxification of cassava and the deve-
lopment of products such as starch, sago, glucose, dexirins
from cassava. For the record, an information bulletin
on the production of starch and sago from cassava was put
together by CISIR in 1957. The District Development
Councils have taken the responsibility of progressing our
production data on glucose and sago to the stage of small
scale production. The process for the preparaticn of
de-toxified starch and flour has now been firmly established
and is available to interested parties. CISIR has shown
that incorporation of cassava starch and sorghum flour
at a level of 107 into wheat flour for bread making is
quite feasible and the product is acceptable. Were this
to be followed up, the savings in foreign exchange on the
import of wheat and wheat flour would be a sizable rupees
seventy million.

Miscellaneous Products

There are many other products which owe their gene-
sis to work done at CISIR. To name but a few, Cancel-
ling Ink for use of the post-offices, Wire Drawing Lubri-
cant for use by the Steel Corporation, Grafted Latex-emul-
sion Paints, Arc Welding Rods, Duplicating Ink and Tur-
key Red Oil. These latter are all manufactured under
license by the private sector and substitute for imported
products using locally available raw materials. The In-
dustrial Development Board is setting up the plant for
production of Turkey red oil as a proto-type for subse-
quent release to the small industrialists.



Service to State Corporations.

No account of CISIR work would be complete with-
out reference to the assistance rendered by us to the public
industrial corporations.

Paranthan Chemicals benefitted from the expertise
of CISIR rubber technologists who assisted them by for-
mulating a suitable Ebonite Compound and establishing
the conditions of re-liningthese electrolytic cells withthis
compound. Were it not for this, the Corporation would
have been compelled to send these cells abroad for re-lin-
ing at considerable cost in foreign exchange as well as
production loss through down-time. The re-lining of
cells is now done at Paranthan using the know-how deve-
loped at CISIR.

CISIR scientists and technical assistants together with
chemical engineers from Paranthan investigated the con
ditions for manufacture of potassium chloraie using the
excess chlorine produced at Paranthan. After a study of
the systems, CISIR and Paranthan staff fabricated - he
equipment required for this conversion, carried out trials
and successfully established a process for production of
potassium chlorate.

The Tyre Corporation leant heavily on the rubber
technologists of CISIR right through the formulation and
the planning stages of the project. CISIR staff partici-
pated in all aspects of the preparation of manufasturing
specifications and actively participated in tyre testing work
carried out locally by Soviet technical personnel.

CISIR has been interested in the possibilities of rubber
wood pulp for production of paper. CISIR had investi-
gated this raw material rather extensively in its laboratories
and had established the quantities of chemicals, the physi-
cal conditions for effective pulping and tested the quality
of the paper produced from rubber wood pulp. Even
though the available literature carried reference to the use
of rubber wood for production of pulp for paper manu-
facture and the laboratory work at CISIR also suprorted
the published information, rubber wocd was still suspect.

it appeared that nothing short of large scale mill trials
would be necessary to assess the poten tial of rubber wocd
as a source of paper pulp. 23 tons of rubber wocd chips
were transported to Valachchenai. 4.5 tons of rtubber
wood chips were pulped in each digestor and paper using
100 % rubber wood pulp was formed on the paper machine
after a number of adjustments were made on the machine.
The interpretation of ther esults has brought out views which
would require further clarification, but the main issue that
unmixed rubber wood pulp could produce an acceptable
paper on mill scale equipment has been proved technolo-
gically possible.

It would be of interest here to mention another ins-
tance of CISIR work lying fallow for a number of years.
We commenced investigations into the extraction and
concentration of local vegetable tannin materials as a
substitute for the imported wattle extracts. These mves-

“trial development.

tigations culminated in a final report in which we put
forward concrete proposals for extraction of tannin from
iccal materials. We are now informed that the Leather
Corporation is planning to undertake exiracticn of tannin
material on a commercial scale.

Other. Services

Two other very useful services made available to the
country by CIS|R are the testing of raw materials and
products for conformity, and the technical Library Services.
The latter is much in demand by members of the public
as it provides many enterprencures with advice and tech-
nical informaticn and also the use of library facilities.

The standards for manufactured products are formu-
lated for Sri Lanka by the Bureau of Ceylen Standards
(an organisation which came into being follcwing cn a
CISIR report and which draws heavily on CISIR expertis»
for assistance), but CISIR provides the testing services.
In cases where no proper standards exist ¢r where no
proper testing methcds are laid down even these have to
be devised by CISIR. In 1975, more than 1,550 test re-
ports were furnished by the CISIR. This service is of
great assistance to small industrialists.

Over the years CISIR has built up a considerable
body cf exocnmo in electronic instrumentaticn largely as
a “fall-cut” of the on-going research programme of the
section. There is now a steady increasing influx of elec-
tronic instruments info the country for use in laboratories,
hospitals and industry. CISIR gets frequent calls for
assistance for the repair and maintenance of these instru-
ments—including S.0.8. calls frem the hospitals.

CISIR is the only Institute which has available standard
equipment for use in the calibration of electronic measur-
ing instruments.

Tn May 1960, CISIR successfully launched the Produc-
tivity Association of Ceylen as a necessary facter of indus-
CISIR along with the Productivity
Association organised two management seminars, cone
conducted by a team from Stanford University and the
other from Israel. Both were well supported by local
industrialists and added to the stature of the Prcductivity
Association. Here again, the Productivity Association
is now a fully fledged body, and is making a valuable con-
tribution to the industrial sector.

Support for science is at best given grudgingly, because
most countries are not sure in measurable terms as {o what
extent scientific achievement end the countiy’s develop-
ment can be cotrelated. The difficulties and at time dis-
appoiniments at the ‘small” returns frem the country’s
investment in science and technology have to be faced in
increasing measure by developing countries and at times
the experience can be lqul]aliﬂg This shows up in the
allocation of funds for science in national budgets of de-
veloping countries.
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Our preoccupation with Government support is un-
derstandable because this is our main source of funds.
Over the period of 20 years, Government provided app-
roximately Rs. 31.2 million for both operational and
capital expenditure i.e. as 0.018% of the G.N.P. of the
country, at factor cost price for the years 1955—1974.
Our operational expenditure for this 20 years period
amounted to approximately Rs. 27 million. Over the
past 20 years, the annual government contribution to the
Institute at constant prices increased from Rs. 1 million
in 1956 to Rs. 2.3 million in 1974. i.e. 2.3 times, while
ils operational expenditure increased 5 times. In any
scientific activity, there is a determinant of productivity
known as a ““critical mass.”” Below this level, it is quite
likely that any research group would be sterile, and unless
adequate support is forthcoming to maintain our strength
above this critical mass, we may end up by being non-
productive.

A strong scientific and technical base is one of the

staging areas for national development and growth. Zub-
lic resources are indispensable in achieving that strength.
We appreciate that in the context of more pressing social
needs expenditure on research and develorment is now
looked on as a discretionary category of public investment
as, by and large, research and development does not play
a highly visiblerole in the process of economic develop-
ment. It s for this reason that research and development
require very strong advocacy to win out in the competition
for resources and what greater measure of advocacy can
we urge than our record of achievements.

We are using this occasion and we take this opportunity
to place before the country our record of service i relation
to the funds made available to us by Government, in other
words, investment utility. What transpires from all this
1s that we can only give service to the extent that Go-
vernment and industry appreciate our services and
support our activities. Need we stress the obvious, or to
put it in another way, can we be more obvious?
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progress

Department of Zoology, Colombo Campus, University of Sri Lanka

Research in the depariment is centred round the fields of
Marine Biology, General Fcology and Entomology. Prof-
fessor K. D. Arudpragasam is studying the physical and
chemical features of the Panadura estuary in relation to
the prawn and fish fauna taken in fishing traps. The study
includes analysis of the composition and seasonal variation
in catch, growth and reproduction of important species
and the appearance of the early stages of varicus species
of fish and prawn. The study is supported by a grant
from the University.

The ecology of mangrove patches in the Negombo
lagoon is being investigated by Dr. S. Wignarajah, with

particular reference to the fauna and flora. the soil and the
productivity of the area.

Mr. 8. W. Kotagama is studying the ecology of a bird .
colony in the Dehiwala area with observations on breeding
behaviour, nests, clutch size and survival.

Pests of stored food are being studied by Dr. (Mrs.)
Sabaratnam. This work is supported by a grant from the
National Science Council. Dr. Sabaratnam is studying
the biclogy of pests of rice, paddy and two types cf green
gram as well as pest attacking maldive fish. Physical
methods of control are being tested and in addition, the
possibility of using repellants is also being studied.
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Kubber xesearcn Institute

Intercrovping triais

Perennial crops such as bannana, passion fruit, cocoa
and coffee can be interplanted with immature rubber. Two
intercropping trials are now in progress at Yatawatta
State Plantation, Matale; where bannana and cocca are
interplanted with rubber.

Two other trials, interplanting rubber with passion
fruit in the wet zone and with ccffee in the intermediate
zone are also being carried cut this year. Preliminary
arrangements were made for investigating the possibility
of cotton cultivation between rows of rubber in the dry
zone.

"Work done in the Institute laberatories so far has
revealed that Hevea callus could successfully be grown
in artificial culture. This work will be continued in order
to induce plantlet formation from this callus tissue.

Testing of Rhizobial strains in pot experiments was
carried out and a survey of indigenous streins of Rhizobia,
their density and distribution in rubber lands is being
carried out this year. Testing of imported effective strains
under local conditions on legume covers and pulses will
be started shortly.

Plant Breeding

Work will continue on the development of new varieties
of rubber by breeding, introducticn and propagaticn in
order to cater to the needs of the industry. Experiments
will be laid out to study the interaction between genotvpe
and environment.

Plant Pathology .
In order to refine and effect further economies of disease
control or rubber, the biology and epidemiclogy of leaf
diseases caused by Oidium heveae, Gloecsporivin alborubryin
and Phytophthora spp. are being investigated. Also, a
new fungicidal system to control Bark Rot is being studied.
Trials on clonal screening for leaf and panel diseases
are in progress. Histological and biochemical aspects of
disease resistance are underway.
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investigations are in, progress to evaluate a bioiogical
system of contirol of White Root disease.

Soil Chemistry

Fertilizer requirements for new clones: RRIC 100, 103
etc. will be assessed, Economics of fertilizer use and res-
ponses of mature rubber to fertilizer will be studied. Usage
of “Eppawela Apatite” for phosphate requirements of
rubber plantations will be studied in detail. The rubber
industry will be using fertilizer for all the mature 1ubber
areas on a discriminatory basis. Scil and foliar surveys
wili be the basis of these recommendation and will result
in savings on fertilizer costs. About 11 long-term field
trials were started which are of fundamental importance
in assessing the nutrient requirement of Heveq in Sri Lanka.
Economic research surveys for studying the sconomic
of GPCs and GCTs will be carried out.
Rubber Themistry
A pew preservative system namely sodium hydroxide,
0.077;, formuldehyde, 0.029; and tetra methy! thiuram
disulphide, 0.02%, was found to keep field latex fluid for
more than two days; this latex was suitable for the manu-
facture of RSS and the use of this process should assist
in increasing 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 con-
ducting classes in polymer science and in rubber techno-
logy at both post.graduate and wunder-graduate level at
the Vidyodaya and Zatubedde Campuses of the University
of Sri Lanka. A total of 99 and 89 one hour lectures,
respectively, were given in 1975 by our officers.
Royalties are being paid to the Institute on the use of
formaldehyde stabilised latex as anadhesive and several
firms have informed us of their interest in commercially
using our patents on cyclised rubber manufaciure. The
righways Department has reported satisfactorily on the
road marking point based on cyclised rubber supplied to
them and have indicated an interest to commercially ma-
nufacture it.
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NSC activities

Seminar on Sun-drying Methedelogy.

A seminar on ‘Sun-drying Methodology’ was held at the Agricultural Training and Research Tnstitute, Colombo, on 21st
May 1976 with the co-operation of the Australian High Commission in Sri Lanka. Mr. Denald McBean, Principal Food
Scientist of the Commonwealth Scientific and Industrial Research Organisation Australia participated as guest speaker.
The Chairman of the seminar was Professor A. C. J. Weerakcon. His Excellency, Mr. A. H. Brothwick, Australian High
Commissioner, gave the inaugural address. ‘

Mr. McBean spoke on “The Basic Principles of Drying Processes and particular features of Sun-drying Me-
thodology™. An overview of problems of sun-drying in Sri Lapka was given by Mr. L. A. C. Alles. Problems of dry-
ng paddy, tea, coconut, rubber and fish were the subjects of the other lectures.

About 50 scientists attached to the University campuses and other research institutionstook part in the seriinar

Practical proposals for improving drying methodology in Sri Lanka were discussed. - The lack of personnel
trained in chemical technology was stressed by many scientists present. The following reccmmendations were made
by the scientists present to the National Science Council:—

(i) To provide sufficient research grants for work in this area.

(iy To arrange training scholarships

(1i1)  To provide travelling fellowships.

Mr. Donaid McBean addressed members of the National Science Council Secretariat on 20th May 1976 on
the Organisational Aspects of Science in Australia and in particular wi'hin the CSIRO.



Conferences and Symposia

@ Asian and Pacific Coconut Commiunity—Cocotech
Meeting May 1976.

India, Malaysia, Papua New Guinea, Sri Lanka and the
Solomon Islands were among the countries that took part
in the Cocotech Meeting held between 17—22 May 1976
in the Cameroon nghlands Malaysia. The Asian Paci-
fic Cocont Community is the apical authority under
whicl. operates 3 sub-panels:-

(0 Production and Research

(2)  Processing,

(3) Marketing.

Dr. U. Pethivagoda, Director of the Coconut Research
Institute was on the Production and Research Sub-Panel,
Mr. H. W. S. de Silva, Chairman, Coconut Processmg
Board was the delegate on the sub-panel on Processing
and Dr. S. Tilakaratne, Chairman, Maxketmg Beard was
on the Marketing sub panel

_ Some of the interesting points that emerged from the

discussions were:-
(i In all countries, intercropping is a traditional
practice, although formal experimentation and

(i

(iii)

(iv)

Vo d/LAr v e T b B

properly documented yield and profitability
figures are lacking. Grass, manioc, yams,
bananas, pineapple and fruit trees are the main
crops grown. : ,

Cocoa interplanted with coconut “has proved
to be the most outstanding combinaticn, not-
ably in Malaysia, Papua New Guinea, the
Solomon Islands, India and Western Samoa.
Discussion at the workshop centred largely
on the special features of this combinaticn.

The most impressive development of cccca as
an intercrop is witnessed in Malaysia.

Countries which have extensively developed
cocoa as an intercrop have done so  at the ex
pense of pastures—natural or cultivated. .1n
such countries as Malaysia, Papua New Guinea
and “Western Samoa, there was said to be no
special need to develop cattle under coconut.
The situation is different in Sri Lanka.
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It was unanimously decided to recommend to the
APCC Secretariat , that action be taken to assist member
countries by:-

{¢) Collection and collation of information per-
taining to intercropping. Member countries
were 1o co-operate by providing relevant in-
formation when called for.

(5 Co—o_rdination of research. Tt was felt that
certain types of experiments could usefully be
repeated at several sites within the region or

otherwise co-ordinated.

facilitation of exchange of planting materials
deemed to be particularly well suited to inter-
cropping with coconut; current difficulties in
procuring appropriate cocoa seed material was
mentioned.

(@) Arranging for suitable training of extension
staff employing such facilities as are available
within the region

(¢) Providing market information on the up-to-
date prices of fertilizers and agrochemicals on
a periodic and continuing basis.

(f)  Providing market information on price trends
for intercrops.

Of special significance to Sri Lanka were two recom-
mendations :-

(¢) Incompiling a bibliography on coconut inter-
cropping, the experience Sri Lanka has in this
type of work was recognized, and any prospects
for financial assistance or for provision of the
necessary materials, were to be considered for
this work.

The need for irrigation equipment to support
intercropping with short term crops in Sri Lanka
was emphasized. It was resolved that if any
opportunities for international assistance are
available to the APCC, Sri Lanka’'s need in
this respect to be accorded priority.

®

@ Symposium held to Commemniorate 150 years of
Tea in Indonesia—June 1976.

Dr. R, L. Wickremasinghe, Acting Directer of the
Tea Research Instifute, Talawakelle, participated in a
Symposium held to commemorate 150 years of Tea in
Indonesia. The symposium was held at Bandung, where
a number of foreign and local s:ientists presented rapers
on various aspects of the tea trade, tea processing, tea
agronomy and production, and tea eConomics. The
symposium was followed by the inaugural opening of the
new Research Institute for Tea and Cinchona,at Gambung
elevation about 1500 m. and situated about 40 km. frow,
Bandung. In addition to the impressive research labora -
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tories, the Institute also has a modern tea factory, equip-
ped with machinery, most of which has been imported
from Sri Lanka,

Dr. Wickremasinghe was also able to visit several
black tea factories, one green tea factory and one of the
substations of the Research Institute. It transpired that
the most popular clene in Indonesia is our own TRI 2024,
followed by TRY 2025 and TRI 777. The climax of the
commerative celebrations was the opening of ancther mas-
sive tea factory at Raneabali by the President of Indonesia.
The general impression made on Dr. 'Wickremasinghe as
a result of his visit was that the tea industry in Indonesia
is in a state of rapid progress.

® APO Symposium on Environment—June 1976

A top Management Symposium on Environment was
organised by the Asian Productivity Organization (APO)
in Tokyo from 26th May to 2nd June 1976. There were
18 participants from 15 Asian Countries, including Sri
Lanka, Bangladesh and Papua New Guinea.

Professor P. P. G. L. Siriwardena, Vice Chancellor,
University of Sri Lanka, was elected Chairman of the Sym-
posium. The objective of the symposium was to increase
both public awareness and appreciation of the various
environmental problems resulting from man’s activities
and to help in the promotional efforts of member countries
in preserving and enhancing the environment through
participation in the International Symposium on Environ-
ment and the World Environmental Exhibition.

At the end of the symposium, Prof. Siriwardene te-
viewed the defiberations as follows:-

Pollution control may not be of immediate benefit
to some of the developing countries in. view of the
high cost of pollution control and the best cure is
prevention;

the cost of pollution control itself should be consi-
dered in the light of other factors including social
penefit and social behaviour;

— each country will have to work out systems suited
for its own local conditions rather than adopting for-
eign systems;

— there should be pollution control within industry

with organisations offering testing and advisory ser-

vices to small industries;

education and training in environmental studies,

pollution control, environmental engineering and en.

vironmental management, should be introduced at
all levels and should be multi-disciplinary;
government support to snvironmental education and

“raining and policy both at the central and local go-

vernments concerning pollution control should be

formulated with legislation aiming at what can be
effectively enforced;

local habits, culture, ethnic factors etc. should be

taken into account and there is need to build up

public awareness;



~ ‘consideration should be given to health inspection

and national safety laws to promote occugaticnal
health and safely;

resource management, indusirial estate, and zcning
are useful to make polluticn centrol easier;
environmental planning should be linked with sccial
and economic planning and public participaticn in
project planning should be encouraged;

transfer of appropriate technology in polluticn ccn-
trol is important.

- The pérticipants visited the pollution-free industrial
estate for small industries and the World Environment
Exhibition.

'@ Scientific and Technological Co-operation among Non-
aligned Countries—Special International Sessions—June 1976

The Sri Lanka Association for the Advancement of Science
(SLAAS) sponsored an International Seminar on Scientific
and Technological Co-operation among the Non-aligned
countries held at the Hotel Oberoi, Colombo between
30th June and 5th July 1976. The Chairman was Mr.
Justin Samarasekera, President of the SLAAS.

Delegates from 19 non-aligned countries including
Zambia, India, Egypt, Malaysia and Korea tock part in
the seminar, The inaugural address was made by the
Honourable Minister for Industrial and Scientific Affairs,
Mr. T. B. Subasinghe.

The main objectives of the conference were ;-

—= to pose the common problems in fields of science and
' ;echuology that the non-aligned countries have t
ace. :
— to discuss strategies the non-aligned countries are
-~ developing to tackle such problems,
to set up mutually beneficial channels of commu-
nications for sharing of scientific and technological
research and experience, exchange of information
and materials,

Forthcoming Meetings

® 29th Noventiber — 10th Decemiber 1976

— Interchange of scientific and technical perscnnel be-
tween . non-aligned countiies,

— theestablishment of institutions and the formulation
of strategies for co-ordinaticn,

‘The recommendations made at the conclusicn of the
seminar included:-

— the establishment of central institwticns of member
countries to develop common strategies, :
the utilisation of the existing centres of research in
member countries,

the establishment of training centres etc. which will
necessitate the building up of an infrastructure both
within the countries and on an international scale,

a book exchange pool on a barter basis, and

an exchange of studies of nutriticnal problems of the
countries.
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Mr. T. B. Subasinghe, Minister of Industries and
Scientific Affairs endorsed the draft report of the resohy-
tions made at the seminar and said that he proposed pre-
senting it to the fifth summit conference of the Non-
aligned nations in August.

SCIENTISTS IN THE NEWS

Professor P. P. G. L. Siriwardene was on an educa-
tional tour in the United States cn the Internaticnal Visi-
tors’s Programme and visited several universities and other
insti'utes of technical and industrial interests including
the Oakridge Atomic Energy Establishrent. This was a
thirty-day programme arranged by the Depariment of

- States.

Dr. R. O. B. Wijesekera, Head, Natural Preducts
Section, CISIR has left for Bangkck on an UN ESCAP
Consuliancy Missicn on Essential Qils, for a pericd of
3 months. During this time he will be visiting Pakisian,
Afghanistan, Nepal, Indonesia and Thailand.

9th Biennial Meeting of the Commonwealth Science Council (CSC)
Venue: Bandaranaike Memeorial International Conference Hall

The 9th biennial meeting of the Commonwealth Science Council hosted by the Sri Lanka Government will be held in
Colombo from the 29th November to 10th December 1976. This meeting will be organized by the National Science

Council of Sri Lanka.
Commonwealth Science Council.

The Secretary-General of the Council, Dr. G. C. N. Jayasuriya is the current Chaitman of the

Formerly known as the Commonwealth Scientific Committee, the CSC had its origin in the Ccmmonwealh
Scientific Official Conference of 1946. The fullest possible collaboration between the government civil scientific organi-
zations of Commonwealth countries is promoted by the CSC. Comprised of representatives aprointed by Ccmmenwealih
Governments, the CSC encourages scientific co-operation through its biennial meetings—ihe eighth in July 1976 in Zam-
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bia—the visits of its Secretary to member countries, through the scientific information service it provides, through the
training workshops and seminars it arranges and through the collaborative projects it helps to premote.

The Scientific Adviser to the Commonwealth Secretary-General serves as Secretary to the CSC.  The present
holder of this office is Mr. D. G. Thomas, an agricuiiural botanist from Australia’s Scientific and Industrial Research
Organization.

_ The broad objectives of the Commonwealth Science Touncil at present are “To ensure the fullest possible colla-
boration between m;:mbers of the Co.mmonWeah'h in increasing the capabilities of indivicual naticns 1o use science and
technology, for their economic, social and environment develcpment’.

To achieve these objectives, the Council fosters the most effective use of the scientific and technical rescurces of
member countries by promoting the exchange of information and personnel, and sponsoring studies of their scientific
-and technologicalactivilies in pursuit of economic and social development. The Council develcrs and mainiains, as
may be appropriate to these objectives, contacts withand among professicnal organizations and insti.uuicns of science and
technology in member countries. The CSC performs a supervisoty role in relaticn to certain scienific organizations
which operate under its aegis. These are the Commonwealth Geological Liason Office and the Permanent Ccmmititee
“of the Commonwealth Collection of Micro-organisms. The CSC has a continuing arrangement for the circulation to
member countries of publications, and lists of publications of Commonwealih Scientific O1ganizaficns. Finance for CSC
common services, for the office of the Secretary and for the Commonwealih Geological Liascn Office is provided by con-
tributions from member couniries on an agreed scale.

The head quarters of the CSC are in London,. At present it is located at Africa House, Kingsway, London
WC 2B 6 BD. .

® 15th December — 17th December 1976
International Rubber Conference _
Venue: Bandaranaike Memorial International Conference Hall, Colcmko

The year 1976 is significant for natural rubber because the first rubber (Hcvea brasiliensis) seedling was intrcduced to
‘Ceylon by Sir Henry Wickhem in 1876, : nd this year marks the centenaly cf that event. Amnengements are being made
‘by the Rubber Research Institute of Sri Lanka to celebiate this centenaty by holding an Internaticnal Rubber Conference
at the Bandaranaike Memorial International Confsrence Hall.

Over 50 research papers wil'.l be read at this zonference by our scientists and several eminent scientists fromabroad.
A special commemoration stamp will be issued by the Goveinment, to matk the centenary.

@ G6th to 12th February 1977
Third Asian Symposium on Medicinal Plants and Spices—ASYMPS-3
Venue: Sri Lanka Foundation Xustitute, Colombe

‘This Internaticnal Seminar is being orgznized with the joint collatcraticn cf the Naticral Scierce Council, UNFSCC and
the Sri Larka Fcundaticn Institvte. The semirar will be follewed by a Weikshep and an Exhibiticn,  The Workshop
will be held in the University laboratories at Peradeniya exd ihe Symypcsitm is ic te keld a1 tke S1i Lanka Fcundaticn
Institute in Colcmbo. An exhibiticn of Medicinal Plants and Spices will be organized at the Bandaianaike Memorial
Ayurvedic Research Institute, Nawinna.

Ths purpose of the Symposium is to give an over-all picture of the research carried out in Asia on Medicinal
Plants and spices from the botanical, phytochomical and pharmacological points of view.

A limited number of research workers are invited after application to participate in a training
course on methods for phyto-chemical, micrcbiolegical and pharmacole glcal screcning of plant ma‘erial, This
trairing course—w h'ch will be lec by Pic f. Finn Sandl & g, Unn e sity of Uppsala, Sweden—will take place imme~
diately before the Symposium, from 31 January to S Febiuary 1977,
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