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"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 lunds.. . . . 
Furthermore, these countries reaped in the past and are now reaping most of the direct economic, pol~tical, social and 
general cultural benefits of scielltific research. . . . . 

The other coul~tries-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 counliies"). 

i 

Those countries nomr characterised as under-developed or, more euphemistically, as the LDC's were once the 
prorid seats of ancient civilisations. The achievements of China, of India, of the Middle East, of Latin America, and even 
of llttle Srl Lanlca had nluch to contribute to the knowledge of mcdern man. However, casting aside mere sentimenta- 
lity, it is necessary to admit that these ancient civllisations and then technical achievenlents were based upon empiricism, 
removed from science anci scientific methodology as we kncw them today, from the proceszes of obselvstlon and experi- 
mentation, hypotheses, theory, verification and prediction which constitute the Lssence of that technique we use today 
to understand and control the world around us-namely, the scientific approach 

Historically, for reasons that time does 110t permit me to analyse here, the developnent of modem scientific 
methodology occurred in Ewope, spurred by the Renaissance and by the Industrial Revolution. From this stscge on- 
wards science begins to play a significant role as a factor in the social process-linked closely 1 3  Ille latter by its hand- 
maiden: technology. In nly opinion, it is necessary at this stage to clarify certain nlisconceptions that exist among our 
policy-makers regarding the relatio~lsbip between science and technology and to correct the unduly sharp dichotomy 
that has been drawn betweell them. Both science and technology are today social activities. Howrver, scientific ac- 
tivity relates to the eqloration of the laws of nature and of society, whereas technology exploits these laws for the spe- 
cific needs of society, pariicularly in the production prcceeses. The two interact with each other and are closely inter- 
dependent. For instance, theT~ldustrial Revolution and the invention of the steam engine led to the work of Sade Ca~not  
and the deveiopment of the science of ~hermodynamics, which in turn reacted upon and improved the eficiency of in- 
dustrial procesdes. It 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 Menlorial Lecture delivered at the University 
of Delhi in 1968 by the well-known physicist J. M. Ziman. His remarks are applicable lo under-developed countries 
sucll as outrs: 

"I am speaking now of research wltho~lt any nlore conscious aim than the understalldil~g of how things are, 
or were, or might be. When money and men are short, it is by r,o means self-evident that an institute of theoretical 
physics, or molecular biology should take precedence ove: a tractor factory, a hospital or a schcol of civil engineering. 

I simply cannot understand the intellectual snobbery or  those silly people who give more credit for the discovery 
of another meson than For the design of a suspension bridge, and who cannot see Lhat 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, doc:ors, agriculfural advisers, even government adn~~msiralor~-canrot be left entirely 
in the hands of technologists of their ow11 practical kind. Mcdern engineering, for example, lequires the exercise of 
skills and the application of knowledge, acquired from pure physics, chemist1 y and ma1 hen alic s. The rapid develop- 
ment of new techniques can only be exploited if the practitioners are adequately trained in these fundamental d~sciplines 
by teachers who are themselves in close contact with the latest theoretical principles. Only those ~ h o  are actively en- 
gaged in research can tr~rly 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 colps of learned men to whom one can appeal for guidance on  matter. 

* Key note address delivered at the Special International Sessions on Scientific and Technological Co-operation among 
Non-aligned Countries, June I9 7 6 .  



of pure scientific principle. Sc~ence-based iechllology is nol a lusty crop of rules of thl~mb. . . . .it is a delicate plant, 
which thrives only when tended by mixed teams of experts, inciuding those impractical specialists lo whom the buck can 
be passed when funda~nenral principles are at stake." 

In the early days of science. the individual scientist could afford the lux~uy of wosking in his own laborato~.y, 
untrammeled by social demands and directing his activity to areas where curiosity led him. Today, ~articularly since 
the Second World War, science has developed into a viable social activity. For instance, llze "pure" research of Hahn 
and Meitner led evenrually lo  the relezse of atomic energy, which has transfolmed the face of the earth, posing .the 
threat of the destruction of human civilizatio~l itself-while simultaneously holding cut the possibilities of a world of 
plenty in a saner society of the future. The solid state research of Bardeen and Braltain produccd the transister which 
has in a similar traum.atic fashion ushered in the age of electronics. In so far as science and teclu~olcgy have devel- 
loped into social activities, by their very nature revolutionary and dynamic, they nlust and do necessarjly interact with 
social and economic pvocesses to the same degree as factors sucEi as capital :.ccumulation, supply of labcur and other 
resources, land ownership and utilisation, populatio~i growth, political and legal sysleins. Science policy is an umbrella 
study and activity covering all the above fields which contribute to human welfare, wiih special reference to the dynamic 
role of the scientific process. In so far as scientists in their ivory towers can no more divorce themselves fiom the dyna- 
mics of social change and politics, planners and politicians can neither afford to ignore the role 01 science in social and 
economic development. In brief, science policy inay be defined as a techno-economic policy, which concerns itself wilh 
the structure and organization of science and technology within a changing sccio-econcmic structure. 

The figures quoted by me at the begii?ning cf this address, supplemerrted by further data compiled by Steven 
Dedijir 2 ,  clc~~rly show that under-developed c o u n t ~ ~ c s  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 lescarcli and development, the 
corresponding figures for Ghana, the Philippitles and Pakistan were 0.2,O.l and 0.1 "/,. Sri Lanka, on a rough estimate 
exparids 0.25 0/, of its GNP on R and D. Scie~ce  and teclz~zology are intimately linked wilh economlc developme~it- 
particularly with industrial growth. This has been the experience of the west. However, with the process of coloizisa- 
tion which was aca-lerated during the tu1-n of the century, the fine balance which existed between domestic agriculture 
and handicrafts in the colonies was destl-oyed by the neglect of the former and by the subjection of the laitel. to compe- 
tition with cheap, machinemade commcdities fiom the West. Ever since, the colonial powers have resisted the ~ntroduc- 
tion of industry into the colonial world and retamed then1 as sources of raw materials and producers of commercial 
agricultural crops. This is not a clrnzate 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 title importance of science, and this is intimately and reciprccally connected with the low p l ~ o r ~ t y  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 
the relevance of science to their concerns. And of course, in under-developed countries, there is not a scientificpubiic ... 

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 mder-developed 
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 sclence, those 
fundamental orientations which are necessary for really productive research." 

Another constraint upon the development of scrcnce and technology in the Thnd World, which is a further heri- 
tage of colonial~sm can be summed up in the words of the recent Pugwash Col~ference of Scientists held in Madras: "In 
most LDC's the colonial powers created and left beh~nd them a national elite-highly westenlised, relatively privileged 
and divorced from the people. T h ~ s  elite and its successors constitute the bulwark of neo-colonialism in many LDC's, 
and prevents the development of specifically national ecouomrc and social forms." It  is this phenomenon whicl-1 partly 
leads to that attitude of mind which looks upon everything viestern as supei12~ive a id  makes even certain members of 
our scientific community turn their backs on the challenges posed bythe anti-sckntific attitudes prevailing in the under 
developed world.There is no need to stress here [he lllnumcrable obstacles science and scientists have to face in coun- 
tries such as ours-obstacles raiigrng from thelack of what might be called a scientific clln~ate, the lack of sympathy and 
unders~anding on the part of governmei~ts to scientific reseaich and thelack of awareness in general public opinion of the 
importance of science. Scientists of the T h i ~ d  Wolld also suffer from the fiustraling cffects ofisolat~on-llzelack of com- 
munication with colleag~cs involved in their specific fields of research, the d~$cul'iies of international travel, and often, 
the lack of proper access to the world's scientific literature. 

There is a growing consensus of opiiion in -1izder-developed countries that the artificial transfer of technologp 
from the advanced countries-whether by governments sr through the exploitative practices of multi-nationals-can 
ollly have, in the final analysis, a debzl;tating effect u,ron the receiving country. An approprlate techlzology must be 



based --lpon a judicious inter-mixture of advanced technology, adapted to the specific s~eccls of the count~y, with small- 
scale product1011 units that utllise the traditional enlpirical techniques already existing with the injection of the proper 
scientific know-how. Production is a social activity. We must %st 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, i t  must not be forgotten that the dichotomy of the rich 
versus the poor countries is  one that affects scientific and technological act;vity as well. "he latter do  not exist in a 
vacuum. Academ~c 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-Sr] Lads Scientific and Technical Co-operation Agreement with our neighbouring sub- 
continent, and it 1s usefttl to  mention here that Science Policy qonstitutes one of the agreed projects for co-operation. 

I t  is my own oplnion that such Scientific a116 Technical Co-operation Agreements should be set xp o I a regional 
basis, between cortnt~ies of the Third World, with a proper co-ordinating centre. 

However, since science is a social activity, closely dependent on the social frame;qork aithln whicll it works, 
co-operation between nations is a necessary but not a sufficient condition for develov~ent.Scientlsts of each non-aligned 
nation must concern themselves with the socio-political forcesoperative 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. Thns 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 I .  DEDIER, S. Under-developed science in under-developed countries. Minerva II l(Autumn 1963) pp. 61-81. 
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Inaugural Address by the Honourable T. B. Subasinghe, Minister of 
industries and Scientific Affairs, a t  the Special International Sessions on 
Scientific and Technological Co-operation among Non-aligned CountriesX 

Permit me on behalf of the Government and myself 
personally to welcolne a11 our guests from abroad who 
have come here in response to the invitation of the Sri 
Lanka Association for the Advancen~ent of Science to 
participate in this semlnar of scientists from the non- 
aligned countries. This gathering and the discussions that 
will ensue may be considered the prelude or the 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 Non-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 quartcrs 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 lstill developing because their natural develop- 

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 stale 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 expectations of our reople 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. 

ment was forcefully &rested by world imperialism) tread- Having been under colonial and imperialist domina- ing the path of non-alignment have increased during the tion, sometimes our orientadons in economic and trade Past odd Years. In August, we expect there relations, education and even in cullwal haye been 
be about 85 countries participating in this Conference. towards the metropolitan countries which There 

It would not be incorrect to state that this movement have been little contact between the peo~les  of our coup  
has brought together many nations which had been origi- tries. Complimentary economic, trade and technological 
* Sponsored by the Sri Lanka Associatian for .the Advanemeat relations have not been kveloped adequately between our 

of Science, 30th June - 5th July 1975, countries, 



However, iu 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 ecorlomzc 
order based on equality and justice. This is a very des~r .  
able, healthy and historically necessary develogmen~. 

Looking back on  the history of our continents, the 
Americas, Africa and Asia, alive to the contribution 01 
our ancients in the field of agriculture. irrigation. architec- 
ture, astro~lomyand marly other fields of human knowledge, 
none can say that we lacked innovative capabilities. 

ln  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. , 

Tn this context, in my opinion we have adequate ca- 
pabillties to develop our own ind~genous technologies. 
We have the capacity to benefit from tlze 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 cotrld be adapted to the condi- 

i ions of our own coz~ntries and on fibat terms and condi- 
t;ons we sLoull adopt them. 

In our own countries, we have ample natural resour- 
ces. We have very intelligent human resources in plenty. 
We lyave trained technologists and we could help each 
other in t ra in i~~g more. We must recognlse that arnmght 
ourselves, many ?f our countries have reaclied dlEerent 
levels of de~elopment. Some have made greater progress 
than others. 

In  the development of our reso.urces for the good of 
our peovle, 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, 
i t  is our firm conviction that there should be a much closer 
contact amongst our scientists and other professional 
groups involved in developmental activi~ies. It is because 
of this confidence that the Sri Lanka A.ssocialicjn for the 
Advancement of Science has sponsored this seminar with 
the full support of the Gavel-nment. We are happy and 
thaifkful that such a large number of scientific personnel 
from our fraternal countries found i t  possible to be with 
us. There is a wide range of subjects for discussion. 
I am sure the exchange of opinions artd experiences that 
wil l  take place in this seminar will be very fsuitf~tl for the 
future. I 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 

Indonesia's Development Pattern 

Indonesia's future development depends cr~ticalla, on 
its ability to make the best possible use of its nat~lral 
resources, in perpetuity with a minimum of waste and for 
the benefit of the greatest number of people. t can only 
he done by broadening the sc3pe of humail activities and 
by rai9ing the quality of htilnail resources. It is in con- 
nection with the development of our natural and human 
resources that the role of research, science and technolooy 
comes to the fore. 

With regard to Indonesia's resource base and potea 
tial for economic growth, until recerxtly the bulk of produc- 
tion and export comprised mainly of agricultural commo- 
dities. A shift is now taking place which is struct~lral in 
nature and with important ramifications for future deve- 
lopments. I t  opens up greater possibilities for growth and 
for the strengthening of our balance of payments, hut i t  
poses riddles from the viewpoint 01 population and em- 

ployment. The leading grozvth sector are no-\?/ and will 
be the "new", i.e. non-tradit~onal sectors connected with 
the extractive industltes: oil, mlnerals anif tnmber. These 
are capital intensive and dependent on hlgh t,chnology. 
They are not very labour absorpt~ve lint11 the stage will 
be reached when the secondary effects of C o r ~ l a ~ d  and 
backward linkages of ~ndustrlal actnlties generate s u e -  
cient results. This takes a decade and longel, pel haps for 
the greater part of the 1980's. In the meanwhile thelarger 
number of the population find their livelihocd In  he 
traditional sectors of agricultural production. Here tech- 
nology is often too simple and the Increase in prodclctiv~ty 
can barely keep up with population growth. Such a 
sltuatlon of "teclinologic;~l dual~sm" creates soclal ten- 
si2ns Seadlng to serious frictions if i t  is not mitigated by 
appropriate pollc~es. The answer is or should be to renl- 
vest I-apidly 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- 
pand~ag the range of agricultural activities (with iiacreasing 



emphasis 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 1974175-1978/79) 
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 liPely impact on 
"long-term growth perspectives". There is of course an 
intertwined relationship betweenthe problems and research 
programmes being categorized respectively as "short/ 
medium term" and "longer term". 

Current policies and programmes iduence  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. I t  is therefore perti- 
nent to ask o~trselves 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 dimerlsions to the context 
within which we must take action now or in the interme- 
diate term to ensure that f ~ ~ t u r e  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 :ad their results. 

The nature and scope of longer term research and stud- 
ies were mentioned earlier. They focus on the workings 
of long-term dynam~cs 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 imple~nented by d~fferent institutions. They 
are, however co-ordinated and supervised by the office of the 
Minister of State for Researcl~, who determines their scope and 
terms of reference and allocates their respective budgets. 

The following .programmes have been designated 2,s 
national priorities and are being implemented under the 
direction of the lvlinister 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 requirem.ents for scientific and 

technical manpower fcr the period 1975-1985 
4. the development of a nalural network sysiem. of 

scientific documentation and information, 
5. the development of a naticnal system for stan- 

dardization and for calibraiicn and instrumen- 
tation, 

The first t h e e  programmes are of course inter-relat- 
ed. Studies on longer term perspectives wiII ghin in subs- 
tance and significance as guide posts fc\r policy: when more 
and better basic data resources become available. 

In conjunction with the on-going ~c~ru la t i cn  studies, 
the research pzogrammes shculd prclide us with nc re  
specific indicat~ons as lo the f ~ i u i e  mznpcwer require- 
ments in the scientific and technical fields. The last two 
mentioned of the above programmes are connected with 
the servicing f~inctions of research, science and technclogy. 
Their importance will increase as progress is made in 
research and industrial develo'pment. 

.Vithin the scope of this discourse 1 would like lo 
draw particular attenticn to the ixgortance and urgent 
relevance of a comprehensive inventcly and a proper 
evaluation of natural resources. Our knowledge and 
understanding of existing global resources are at best 
very hazy. That pertains in particular to the situation in 
developing countries. Yet, in the ccming decades ihe 
political economy of international relat i~ns will centre on 
the role and relative importance ~f materials resources. 
Considerations of resource policy and resource nzanage- 
ment will largely determine the behavicur of nation states 
o n  the domestic level and in external affairs. The big 
and powerful nations and the small and weak alike, the 
industrially advanced and the develcping ccuntl-ies, the 
resource rich and the resource pcos,-we see all bf them 
engaged in ceaseless exhortations for a "rational approach" 
to resource policies. Wilhcut fail, each of them is prone 
to  give a different interpretation of what such a ralicnaliiy 
entails. I t  would seem to m.e that rhe undertaking of a 
comprehensive inventosy of rescurces and a detached im.- 
partial evaluation of their future potential constitute a 
field where international co-c,~exat ion is urgently required. 
The advanced technologies developed by the industrial 
societies can be of invaluable aszistauce to governments 
of developing countries in their c@orts to ascertain their 
resource potential 07 a ~nore  factual basis, provided always 
that such assistanceis designed lo develop and imprcve the 
national capabilities of develcping countries to conduct 
and extend their own rPsource iiiventoxy. In such a con- 
text the results of co-operalive endeavours, reinforced and 
supplemented by regional arrangements, will genesate a 
shared knowledge and enhance a better understandir~g of. 
the world's resource potential. Borh the developing and. 
the developed nations stand to gain. This in turn loley 



contribute to some workable consensus as to the de>ired 
ralionallty In resource pollcy. Appro~rrate  modallties for 
collaborative arrangements In resource inventory could 
mitigate theacrimonious postures ofconfiontation between 
resource-owning and resource-search~ng cotinzries. Hope- 
fully in thelittle tlnie left to mankind, inclinations towards 
confrontation (ever latent where resources ale  concerned) 
nlay give way to accomrnodat~on on mutuall> acceptable 
terms of equily. 

The Indonesian programine for resource in \  entoil 1s 
divided into four interr~lated Sllb-groLIp\. 

1. land and water resources, 
2. vegetation, i.e. crops and trees, M ith e m p l ~ ~ s l s  oa  

the central role of forestry resource<, 
3. aquatic resources. vlz. the marine envlronnient as 

wellas the condit~ons ~nflueiicing inland frshe~ies, 
4. energy and miner:~l resourceb. 

Having outlined Indonesia's development pattern In 
the light of her natural and human resources, 1 would 1:lit 
now t o  refer t o  thelndones~a~l  Government's explicit ccn- 
cern regarding the serio~rs problems of soil erosion, water 
conservatidn and water managemellt. The Indones~an Go- 
vernment has recently made a rnajor policy d e c ~ s ~ o n  des~gn- 
ed to  intensify and multiply under a co-ordinated atid Inte- 
grated approach the current programmes for the vrcken- 
tion of further soil deterioration and for soil regenelatron. 
land reclamation, reforestatioil as ~gell  as for research and 
technology application perrlnenr to existlng and potentia 1 
wafer resources. 

With regard l o  forest resources, t!~e cot~ntries oTSc;uih- 
east Asia specifically the member co-untries of ASEAN- 
have probably the world's last highly cconomic reserves of 
tropical hardwood timber. Thic ~.efers in particul:~r to [he 
species belonging to the di plerocarpa family. There are 
in efTect three tropical hardwood zones: the Amazon basin. 
West.Cerltra1 Africa and Southeast Asia (West Malaysia 
Serawak, Sabah, part of the Philippines and where Indo,. 
nesia is concerned mostly i n  Kalimalitarl 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 blllk. 

Here too, a cornprehe~lslve forest-jn\1ento1 y :IS ihe 
basis for intelfigent forest management I S  long overdue. 
Factual information i n  this ~mportant sector is inadequate 
and part of what is availahlo I S  already dated. We can 
already witnecs some specific cases nhere at certa111 points 
sustainable timber output declrnes as harvesting effort5 
increase. Even more crucial r s the envlrcnmen!al impact 
of expanding output. 111 additlon to the declrrle ;n the sus- 
tainable output of timber, if harvesting IS too Intensive. 
there can be serious adverse effects on agricultural produc- 

tion n,~iiside the timber sect01 2nd on human setrtcme~~.rs 
i n  view of our transmigaticn pi.cjgl-amn~es, if failme to 
observe sound silviculture p~.aciice leads to con~inued soil 
~ r o s i o n  and jloccliny. 

Therefore, in [he light of w h a ~  i s  culrcntly being dofie 
to  fo~.est resources in tropica.1 zones by the ccsn.bil~ed effect 
of modern tech~lologies applied by t~.znss~aticnal enterpris- 
es engaged in forest exploitation and tco primitive tech- 
niques of shifting crop culti~iaticn by lccal pcl:ulace, 1 
do not hesitate to classify ithe forest resetves cf'de.veloping 
countries 3s depleiable resources if cnly :o inaintain a 
persistent policy alert of the dangers (sccial, cconomic asid 
political) of ecological overstress in an  euvironm.ent whele 
h~ulian life is already cc..,ught in the rnae ls t ro~~~ of mass 
poverty and malnut~ . i t io~~.  

NalEoml Pmyrammcs for Mapping ancl Sairvey 

This programme has recent] y bee11 reformuln~cd for 
impiemeniaiion in the innli.ediate future. It is designed 
to exr?nd the \\ll~oli: of the lndonesian territory by updatc-d 
maps than can lileet the siai~dai-ds of present zind f~durc 
req,ui.rements. I he programme is considered an  i~iiegsal 
part of ilatioual policies on research, scicnce znd fech~ic- 
logy, and is therefore also placed under i l ~ e  super\lisio~l and 
dil-ection of the Minister of State for Research. Conipre- 
Iien.si\le mapping an.d surveys are in fact a ~rer-eyuiai! 2 to 
the pl-ooer i mplementaiion of an inventory and evn luatinn 
o T Indonesia 11 nai ~lral resources. Negoiiatiorls arc in  an 
:~dvanced stage with the World Bank qnd thi: 3overnments 
of Australia and Canada for assista~ice in carrying out co- 
ordinated  napping and suvvey activities. I f  Ihe program- 
nie call be siarted in 1976, as it is hoped, then. by 1980 the 
entire tel-ri tory of Indonesia ~ i i l  be covered by ti~cde; n 
updated basic (plailimetric) maps on the scaleof' 1 : 100,C00. 
, 7 .  

1 hese can then serve as a more reliable Ibundation for the 
l~reparalion of [hematic maps in connection with rhe re- 
qi~irenle~iis of topography and hydrography, geologic 
surveys land use and socio-economic studies. 

The mapping programme is to include the use and, 
application of n lode~n remote sensing 1echniqces cnlailing 
satellite imagery (E.R.T.S.), high altitude aerophoiogsaghy 
and uhoiogalnmetry in order to  reinforce and to faciliia~e 
field surveys 2nd gro.unil truth invesligalion and interpre- 
tation. As part of the preparations and in anlicipation 
of the full irilplelllentation of our mapping programmes, 
the I.T.C. of the Netherlands is curre~ltly rendering assis- 
tance of great value related t o  training programnles in 
the lields ~,f geodesy and cal-togranhy. 

The Choice of Technologies. 

The scope and need for developl~lg and selectnng tech- 
acilogies ~ilust Se viewed in connection with the probleni 
areas, the short ind  medium term policy objec~ives and the 
tong terin goals such as idelitified in the foregoing ob- 
servat~ons. 't 1s a Callacy to  assunie that we can do with- 
o ~ l t  some of the latest advances In technology. Develop- 
ing nations, such as Xnd~nesia: need to furthe] their capa- 



bitity in advanced 1esealcl-1 and s c ~ e ~ l c e  and to adopt ad- 
vnuccd tecllr~ology, at least in  sclected areas. For certain 
produciive sect 01 s, vitally ~ ~ n ~ o r t a n t  to  g r o ~  tli acceleration, 
there are in fact no alternatives. 111 concletc terms let me 
only nientlon geology, geophysics, and geochemlslry, b ~ o -  
logy and biochemlsh y, rnet~llulgy and mineral tecl~nology ; 
the application of space trchnoiogy to asSe55 vegetation, 
earth, wale7 and m;lrjue ~ e s o u ~ s e s ;  leseaich 111 the clima- 
tological aspect< o l  ni~,lco~oIog: <. there seems to be on- 
goingatmos~he~ ~cclrariges ofc) si~uctural nature in monsoon 
areas, thus directlq aFel-lAnt f c ~ d  and o t h e ~  cr ops as well 
175 habltatton 

Tn a g~ eat n~lrnl;,r of cnses, o r C O L ~ I  SC, scrent~fic researcl. 
and technology o ; i~ rna t l~?g  In advanced countlles need to 
be adapted to prevailtilg ccudllions and requl~ements 
Adaptive tech~~olcgy must lake ~ n t o  ~ ~ a r t ~ c u l a i  cons'dera- 
tion the quantity and q~lallty of avallablc labour, the need 
to use local 1ilate1 lals, and the lrkeiy effect? on thc balance 
of external payments, \ \ h ~ l e  'l1n1liig at t ~ i e  adhpience to 
standards of quantity z~:d q~~crltty of olaput 

Again, as an ~ l l u z t ~ a t ~ c n  of tile Tadones~an c:rqe, re 
search and adCipt~ve technology ~nvolve post-harvest ac 
tivlties in the agr~cul tu~a l  sector (storage, processlug. drs- 
tribution), agro-based indust~ial development, the dctr-  
lopment of suitable buildtng m a l e ~ ~ a l  Ccl cheap housing, 
and the like. 

111 view of nrhat has been said nboui the natural re- 
sources, attention must be given to the adopt~on  atid the 
applicat~on of what may be called "protective" techt~olopy' 
in order t o  conserve na tu~a l  resources and resluie and 
regenerate to the cxtent feaslble the lescjurces alleady 
depleted. 

InstitutionaI Framework 
Scieiztific research and ~cchnological de-vclopn~enl in 
llldollesia have in the past suffered froin fragmentation of 
research organizations and duplication of act~vities. Many 
ol' the i11stitution.s were really not viable t h r o ~ g h  lack of 
qualified research workers more than any1hin.g else. E\ien 
within 111div;cjual gr,s/ct-nment departments (ministries) 
there was ;I prolifei-ation of research inst-;tutes engsged in 
unrelated programmes of aclivitiw 

In the absence of colzerent policies and priorities, not 
much could be done for the systematic development of 
scientific research personnel. Wit11 the formation of Ihe 
Second Development Cabinet a beginning has been made 
with more systematic eEorts to  sectify the situation. 

All research financed ~ i t h  p u b l ~ c  funds, i.e. research 
by government departments, universities and national 
i n s t i t u t ~ ~ n s  :not connected with departn~ents or universi- 
ties) has been p'aced under the co-ordination and super- 
vision of the A4;nister of State for Research, who designales 
the scope and nature of prograrnmes related In develon- 
ment objectives and stipulates the relative sets of priorities. 
Since the beginning of 1975 al l  institutions and agencies 
within any one department have bcen brought under gar: 
co-ordinating centre within that department w ;it1 budgel ary 
control of its research and developnlent activities. Most 
recently the government has taken a major policy decision 
amountlilg to  a funda~nental re-orgal~ization of the institu- 
tional franlewolk 0 x 1  the national level. The several na- 
t ~ o n a l  n~stitutions concerned with research, science and 
rechllology which hitherto operated fa~r ly  independently 
under separate charters are t o  be brought under one Na- 
t ional Centre or 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. Tt was emphasized at the outset that 
thls should be for some time to come the over-riding prio- 
rrty consideration in our scrence pol~cies. The Centre 
would be charged with monitoring intelnational develop- 
ments of sc~entific research and technology, with a view to 
those considered sultable for adoption, adaptaticn and 
application. It I S  to serve furthermore as a clearing house 
for documentation and sclentsfie ;nforrnatioa as well as for 
c?nsultati?ns in order to assess the n c ~ d s  for research and 
tecfinological development felt by social and business 
groups within our society. Finally it should w p p o ~  and 
reinforce research programnles can-ied out by department 
llilits o r  universlt y centres. 



21 years of Service to Science and Industry* 

The World Banlc Technical 111~51011 111 115 report $at- 
cd Ju11e 1952 preseated to  the Gox~enunent on the Eco- 
i~oi~irc Development of Ceylon stressed the need for an  
a ~ ~ t o n o n ~ c u s  Applied Scientific Lnslitute as part of the 
1nf1 astructui e necessar3 for llidustlral development 

At the t l ~ n e  of the ctudres by the World s a n k  Mlsclon, 
1l1c iadr~stlial Rcscarch Laboratory and the Rubber SCI 

Thc Ceyloii 6nst!i~1tc of Sclentlfic and h d u s t l ~ a l  Research cele- 
brated ~ t s  2151 annlve.rsary In  May 1976 1b1th CL ?-clay Scmlnar ? L I ~  
an Exh~b~t ion.  

vice Laboratory of the Departmeat of Jildustries were 
operative and uere under the plarT/rew of the Ministry of 
Tndustries, Industrial Research and Fisheries. What 
presumably prompted the World Bank Miss~on to recom- 
mend the creation of an autonomous Applied Research 
institute 1ri7as that the output of the exlstlng research or- 
ganisation had littic or  no egect on the pace of industria! 
levelopmellt or on the strengthening of e~isting industry 
nor did i t  originate proposktls for new industries. 



What followed was a firm recommendation by the 
Mission that Ceylon immediately establish an Institute for 
Applied Research. W ~ t h  acceptance of the proposal by 
Government and with legal sanction of an Act of Parlia- 
ment, the Ceylon Ins~itute of Scientific and Industrial 
Research, wlthout 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 A.ct provided for a Government dona- 
tion of Rs. 5 million payable to the Institute in annual 
instalments of Rs. one million with p~ovision for further 
financial support after the first five year period. The Act 
also permitted the Institute tocharge its clients for serv'ces 
rendered. 

Under the Act, the management of the Institute was 
entrusted to a Governing Board. The majority of tbc 
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 staft had increased to 37. 

The Institute commenced its activities in rented out 
premises of approxinlately 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. Equipment 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, 
worlcshop machincry and laboratory equipment valued at 
Rs. 1,120,000/-. 

Today, twenty one years later, the Institute has a total 
stag of 237. Of this number 71 are in the scientific offcer 
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 large~y through the efforts of its own 

staff. 

The Institute is now xganised into functional groups 
by process and product, and by scientific specia1i:ies. There 
are 14 technical groups as well as the library, providiilg a 
range of disciphnes, skills and services under one roof, 
which is difficult to duplicate or ccme by anywhere eke 
in Sri Lanka. This juxtaposition of different discipliiies 
makes it simplefor CISlR to harness a multi-discipl~nhry 
team for investigation of a problem as and when necessary. 

3ver this fast period of six years, we have been given 
increasing financial support by Government on a conti- 
nuing basis (this year's budgeted financial pro\ision is in 
an amount of Rs. 6.05 rnilllon) which Iias enabled CISlR 
to formulate a long-term programme of work as well as 
recruitment, training of personnel, expansion of wo~king 
space and purchase of equipment to meet with r he requile- 
ments of our programme of work. However, with non- 
availability of foreign exchange, CISJR has to depend for 
its training programme on the availability of scholarships 
awarded by outside agencies. 

Our Objectives 

I t  has been said and is still being said that CISIR has 
been specifically set ur, by Government for carrying out 
applied research having a bearing on the problems of lccal 
industry. CISlR should also provide the base for the 
industrial exploitation of locally available raw materials 
by way of new manufacture or as substitutes for imporled 
raw materials. As such, CISIR should concentrate all 
its energies and funds on mission-oriented iesearch, gre- 
ferably over a three or four year life expectancy at most, 
for realisation of targets. Hcwever, too 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 ibe 
status of the Institute and to the prestige of our scientists 
among their peers and remove that sense of isolaticn so 
common among scientists in the Third World. Success in 
such studies is also a source of satisfaction to the individual 
scientists in that be has made a worthwhile contribution 
to the existing store of knowledge in that particular field. 

Besides such theorstical studies provide us with arl 
opportunity of training our young scientists which is an 
objective of the Institl~te. The restllts of these studies are 
published in scielltific jcuxnals both local and foreign and 
serve as one of the re=.ognised means of conmunicatior 
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 proportic11 of our sxpenditu~e 
-these are directed towards canylng out investigation 
and research into available raw materials, irrprovemenl of 
existing technology, and working on producl development 



froill new or existing ralv marcnals. These are obv~ously 
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 productloa. 

At times, it may be just a change of technique that I S  

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 speclficatio~is. 

Tea Industry 

As benefits t l ~ c  tmportatlce of tea, coconut and rubber 
to the economy of thiq 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 o f  the general public would be familiar with 
Ceytea. This is an instant tca powder manufactured in 
Sri La~tka solely for export. 

CISIR was con~missioned by T.R.I. in 1958 to inves- 
tigate the process of manufacture of Instant Tea from 
green leaf, in contrast to instant teas 011 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 1s 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 Ceylo~i 
Breweries under license from CISIR. 

ClSIR 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 Coeonut Industry 

Our studies into coconut and by-products w th the 
same endview have resulted in marketable products derived 
from the coconut sap. Investigations into the sterilizillg 
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 Kottfed toddy, coconut 
or palmyrah, is using the CISIR process for manufacture 

and, accord~ng to informatron 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 agproxlmately Rs. 8 million bringing in an excise re- 
venue to Government of over one million rupees. A si- 
mil sr process for bottling y o u ~ g  coconut-thambili and 
kurumba water has also been successfully worked cut. 

With the current increase in the price of sugar, man)! 
District Developmeilt Councils as well as Co-operalive 
Organisations have set up units for the production of sugar 
and treacle from both coconut arid palmyrah saps. In 
1957, CISIR set up a station at Kakkapalljya 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. 

Allnost fifteen years later nith the astronomical hike 
in sugar urices, the manufacture has proved attractive to 
the small producer and numerous units have been set up 
and are in operation. 

CISJR has non developed a heat-sterilized bottled 
Coconut Cream as an ansser to the enormous waste of 
oil that occurs with the use cf coconuts in the household 
when coconut milk is extracted for use in cccking. Tbe 
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 ccco.l~ut oil. With cem- 
tral processing, residual oil of good quality could be ex- 
tracted by further processing of the residue. 

Pilot plant trials for production of bottled cocoxlut 
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 
awa~ted from the Coconut Development Aulhority as to 
the future of this product. 

CISIR has also investigated the possibil~ties of ex- 
tracting oil and edible protein from the wet processing of 
cocor~ut. Similar investigations have been mounted in  
other countries, including U.K., America, Germany and 
India. There is 110 question but that this separation is 
technologically feasible. It is the economc 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 111 the ma- 
nufacture of rubber goods both for local useand for export. 
With this end in view, CTSIR provided local manufacture 
with a compoundillg and tcsting service. The objective 
was to provide fornlulations for new products hitherto not 
manufactured In Srj Lanka, to underlake experimental 
compounding followed by testing, to improve the quality 



of the products manufactured, and to test the products of ducing these 011s for e:port and ~nd~ca te  to them methods 
local manufacture for conformity to predetermined high of improving their produzts t 3  the level laid down by the 
quality standard. export standards. 

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 oC plant and equipment. This 
asslgnrnent was again in recognition of the skills available 
with ClSIR in the field of rubber technology. 

In view of the need to remove or mlnimise 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 
which resulted in a rubber roller comparable in performance 
to the imported product was finally eaolved. 

Work continues at CISIR in the area of rubber tech- 
nology-both on rubber latex and dry rubber. Suit- 
ability of lateat 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 theincorpo- 
ration of a latent heat-exchanger between the vapour out- 
let of the still and vagour inlet to the condenser, and an 
air-cooled aluminium tube condenser. This ill effect mini- 
mised the dependance of the distillation operation on the 
availability of large quantities of water-which could be 
critical in times of prolonged drought. A further advantage 
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, pspper, cloves and car- 
damom. These spices contain a comparatively large pro- 
portion of fixed oils and the still has been found to be ex- 
tremely efficient on these materials. 

The upgrading of essential oils and the production of 
aromatic flavour chemicals from such oils is engaging the 
attention of CISIW 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 ccuntry for developing new products with ern- 
phasis on their quality. 

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- 

Sereh, the name by which lemon grass is known, is 
indigenous to Sri Lanka, but no orgarlised attempt to graw 
and harvest this grass for extraction of the oil bad been 
made. In November, 1962, CISIR in collaboration with 
the Department of Agriculture undertock an agronomic 
study of the crop together with bulk scale distillation of 
the grass at the Dry Zone Research Station at Maha 11- 
luppalama. CISIR fabricated the still for dist illatlon 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- 
nuing 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, dextrins 
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 Dcvelo~ment 
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 preparatjcn 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 10% 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-ofIices, Wire Drawing Lubri- 
cant for use by the Steel Corporation, Grafted Latex-emul- 
sion Paints, Arc Welding Rods, Duplicating Ir?k 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 far subse- 
quent releaso to the small industrialists. 



' Service to State Corporations. tigations culminated rn a final report in which we put 
forward concrete proposals for extraction of tannin from 

No account of CTSIR work u~ould be complete with- lccal materials. Wc ale now informed that the Leather 
out refereilce to the assistance rendered by us to the public Corporation is planning to undertake extracticn of tannin 
industrial corporations. material on a comrnerc~al scale. 

Paranthan Chern~cals benefitted fi om the cxperl i se 
of CISIR rubber technologlsts who asslsted them by for- 
mulating a suitable Ebonlte Compound and estab1ish;ng 
the conditions of re-lln~ngthese electrolyt~c cells \+ ' fhth~s 
compound. Were ' t  not for this, the Corpolailon would 
have been compelled to send these cells ahload for le-hn- 
ing at considerable cost In foreign exchange as well as 
production loss through down-time. The re-lin'ng sr 
cells IS  now done at Paranthan using the krlou how d~ l lp  
loped at ClSIR. 

CISlR scient~sts and [eclln~cal asslslarlt s loget hcr wrr 11 
chemical engineers from Paranthan investrgaitd the c9n 
ditions for manufacture of uotassium chlola~e uslng tlie 
excess chlorine p ~ o d ~ c e d  at Paranthan. Affer a study of 
the systems, CLSlR and Paranthan staff fabl~cated he 
equ~pment requ~red for i h ~ s  conversion, canled out tnlals 
and successfully established a process for producilon of 
potassium chlorate. 

The Tyre Corporat~on lealit heav~ly on the rubber 
technologists of CISIK right through the formulatl?n arid 
lhe planning stages of the pro~ect.  ClSIR staE partic, 
nared In all aspects of the prepalatlon of manufa-t Inn. 
specificatiol~s and actively participated in tyre testing w o ~ k  
carried out locally by Soviet technical personnel. 

CTSTR has been ~nterested 111 the possib~hties of tubber 
wood p ~ d p  for ploduction of paper. CTSIR had Investl- 
gated this raw material rather extells~vely 111 ~ t s  laboratories 
and had establlshcd the quantltles of chemicals, the pliysi- 
cal conditions f o ~  effective pulping and tested the qual~ty 
of the paper produced from rubber wood pulp. Even 
though the available literature can led refere1.ce to the use 
of rubber wood for production of pulp for paper mclnu- 
facture and the laboratory w o ~ k  at CISIR also suprorted 
the published ~nformation, lubber woc d 1% as still suspeci. 
t appeared that nothing short of large scdle mill t ~ ~ a l s  

would be necessary to assess the potentla1 of xubbcl u ocd 
as a source of paper pulp. 23 tons of rubber wocd c h ~ p s  
were transported to Valachchenal. 4.5 tony of lubber 
wood chips were pulped in each d~gestor and paper using 
100 % lubber wood pulp was formed on the paper machine 
after a number of adiustnsents were made on the rnach~ne. 

Other Services 

Two other vely uscful -2rvlces made available to the 
coulltry by CTS R ale the testing sf raw materisls and 
products for ccnform~tj,  &ad the technical Llbrary Services. 
The latter I S  much In demand by nlembers of the public 
as ~t provides many eiitexpleneures wilh adbice and tech- 
nical ~nfo~mat l t  rl and also the use of l~brary facjl tles. 

The standal-ds for man~ifactured prcduct s ale fo~rnal- 
lated for $11 Lar~ka by the Bureau of Ceylcn Standards 
(an olganlsatlon whicli came into be~ng f o l l c u i ~ g  c n  a 
ClSlR leport and T? hrch draws heavily c n  CJSJR expertlsn, 
for ass~stance), but ClSIR provides the tcstjng spzvrces 
In cases where no proper standaids exist c r  where n? 
proper test~ng melhcds are laid d ~ w u  even ttleze have to 
be d e ~ ~ s e d  by CISTR. In 1975, more than. 1,550 test re 
ports wele f~t~rrished by the CJSIR. This service is of 
great assistance to small industrialists. 

The interpretation ofthe results has brought out vie\\ s M hlch 
would require further clarification, but the maill issue that 
unmixed rubber wood pulp could produce an acce~table 
paper on mill scale equipment has been proved technolo- 
g~cally possible. 

Jt would be of lnterest here to mentlon anothei 1115- 

tance of CISIR work lying fallow for a number of years. 
We commenced in\restigatlons Into the extractloll and 
concentration of local vegetable tannin materials as a 
substitute for the imported wattle extracts. These inries- 

Over the years ClSIR has built up a considerable 
body cf expcr~ise in electronic ~nst~uinentaticn Ialgely as 
a "fall-cut" cf the on-going research progrzxnnse of the 
section. These is now a steady increasing influat. of elec- 
trolllc ~nht~uments into the ccuntry for use in laboratories, 
hospitals and ~ndustry. CISlR gets frequent calls for 
assistance for the repalr and maintenance sf  these instru- 
ments-~~iccludirg S.O.S. calls frcm the hosp~tals. 

ClSIRis the only Institute whrch. has avarlablestandard 
equipn~e~it f ~ r  use ia  the calibration of electronic reasur- 
ing instruments. 

I11 May 1960, CISIR successfully launched tbe Produc- 
tivity Association of Ceylcrl as a necessary facrcr of indus- 
tiial development. C1Sl.R along with the Productivity 
Associaticn o~ganised two management seminars, one 
conducied by a team from Stanford University and the 
other fioin Israel. Both were well supported by local 
industrialists and added to the stature of the P r c d u c t i ~ i t ~  
Association. Heie again, the Productivity Associatioiz 
is nov~ a fully fledged body, and is making a va lua blr: con- 
tribution to the industrial sector. 

support for sclcnce is at best given grudgingly, because 
most countries are not sure in nleasurable teims as to what 
extent scientific achievene~lt 2nd t11e count~y's dcvelop- 
nleilt can be correlated. The difficulties and at time dis- 
appointments at the 's~nall' retulns frcm the country's 
~nvestment in science and technology have to be faced in 
increasing measuie by developing countrit-s and at times 
the experience can be frustrating. This shows up in the 
allocation of funds for science in national budgets of de- 
veloping countries. 



Our preoccupation with Govelnment support is un- 
derstandable beca~ise this is our. maln source of funds. 
Over the period of 20 years, Goverimellt provided app- 
roximately Rs. 31.2 nllllion for both operational and 
capital expend~turc 1.e. as 0.018% of the G.N.P. of the 
country, at fdctor cost prlcc for the years 1955-1974. 
Our operailonal ex~penditure for this 20 years p e ~ l o d  
amo~rnted to approximately Rs. 27 milllon. Ovcr the 
past 20 ycats, the a~lnual govelllinent contribution to the 
Institute at constant prlces increased from Rs 1 million 
in 1956 to Rs. 2.3 m~ll lon in 1974. 1.e. 2.3 illlles, while 
its operational expenditure incrcascd 5 times. 111 any 
scientific activ~ty, there IS a determinant of productivity 
known as a "crit~cal mass." Below thls level, it 1s quite 
likely that any research group would be stenle, a114 unless 
adequate support 1s forthcorn~ng to maintali1 our stlength 
above this critical mass, we may end up by being non- 
productive. 

A strong scieiztific and technical base Is one of 3he 

staglrlg areas for national developme~~t and gto~lr'fi. 'ub- 
Iic resources are irrdispellsable In acl~levlng that stlength. 
Ve  applec~dte that in the context of mole piessrng soc~al 
needs expelldlture on resealch and devclorment I S  ~iow 
looked on as a d,scret~ona~y category of public ~nvestment 
as, by and lalge, research alld development does not play 
a h~ghly vlslble lole 111. the process oS ecorlolnlc develop- 
ment. It s~ fol this lcason that resea~ch asid developmeilt 
requile vel y strw~g advocacy to w ~ n  out III thccornpeiillon 
for lesouryes and  hat greater measure of advocacy can 
we urge than OUI- record of achievements. 

We are us~lig tills occasion and we take tlits opportuntty 
to place before the cou~ltxy our. recol d of serv1 ce '11 I elatloll 
to the funds made ava~lable 1 o us by Govelnment, 111 other 
words, Investment ut~lity. What t l  anspiles fiom all 1 h ~ s  
is that we call only give selvrcc to the extent that Go- 
velnment and ~ n d u s i ~  y appreclare crlr servsccs ~ n d  
support our actlvlt~es. Need we stress the obv~ous, or to 
gut it in another way, can we be more obvious? 
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research in progress 
Department of Zoology, Colombo Campus, University of Sri Lanka 
Research In the depaltn~ent 1s centred lound the fields of 
Marine Biology, Genela1 Ecology and Entomology Prof- 
r'e-sor K. D. Arudpragasam 1s studying the physlcsl an 1 
chernlcal fedtmes of the Pznadma e5tual y In lela!ion to  
the prawn and fish fauna taken 111 fishing 11 aps. The study 
incl~ldes analyc;~ of the colnposiiron r n d  seasolla1 variation 
n catch, gro>vlh and reproduct~on of 1n7~01tant specles 

and the appeal ance of the enrly stages of vdrlcus specles 
of fish aud prawn. The study 1s .uppolted by a giant 
from the [Jrlivers~iy. 

The e~ology of Inangrove patches in the Negombo 
lagoon I S  being ~nvest lg~~ted bv 31. S. W~gnara~dh,  with 

particular refei.ence to the fauna and flora the soil and the 
productivity of the area. 

Mr. S. W. Kotagarna 1s study~ng the ecology of z bird 
colony in the Dehlrvala area with observations on breeding 
behaviour, nests, clutch size and survival. 

Pests of stored food are be~ng s t~~d ied  by Dr. (Mrs.) 
Sabaratnarn. This wolk is supported by n g ~ a n t  from Ihe 
National Science Council. d r .  Sabaralnam i s  studying 
the biclogy o l  pests of rice, raddy and two types cf green 
gram as well as pest attacking maldive firh. Physical 
methocls of contl-01 are being tested and in additron, the 
possibility ol' uslng repellants is also being studied. 

A .  9 f m r e - L .  



*nt*-cro7aping trials 
Perennial crops such as balmana, passlon fimt, cocoa 
ar,d coffee can be interplanted wlth lmmature rubber. Two 
intercropplng trlals are IIOW 111 piogress a t  Yztawatta 
State Planfatlon, Matale, where bannana and cocca are 
interplanted wl th rubber. 

Two other trials, ~nteiplant~lig rubber with ~ a s s ~ o n  
fruit In the wet zone and with ccqee In the ~ntermediste 
zone are also being cariled cvt this year. "cellminary 
arrangements were made So1 ~nvest~gat ng the possqb~hty 
of cotton c~~ltiuatlon between ro5vs of ruLLer 11; ihe dry 
zone. 

ZVork done In the lns t i t~ te  l abc~a to~ le s  so far has 
revealed that Uevm callus could successiillly be grown 
in artific~al cc~lture. This work \wll be contll~ued In oldel 
to .nduce plantlet formation from this callu~s Lssue. 

Tssting of Rhizob~al strains In p ~ t  expel11nents was 
carr~ed out and a sulvey of ~ndlgenous sti-21115 of Rlzizobin, 
the11 densit)? and distnbuticn in rubbe] lands I S  5elng 
carried out this year. Testing of ~mporled cffectlve stlams 
under local co~lditions on legume covers and pulses w 111 
be started shortly. 

Plant Breeding 
Work will colltin~re on the development of new varieties 
of rubber by breeding, introducticll and propagaticn in 
order to cater to the needs of the indus~ry. Expenme~lts 
will be laid out to study the interaction between gellotype 
and environment. 

Plant Pathology 
h order to refine and effect further eccnornies of disease 
control or rubber, the biology and epidemiology of leaf 
diseases caused by Oicli~cm heveae, Gfoecsporiz.,~z ci lbo~ubr~ ,n 
and Phytophthoru spp. are being investigated. /" lso, zt 

new fi~ngicidal 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. 

-nvestigations are in progress to evaluate a biological 
system of control of White Root di3ease. 

Soil Chexistry 
Fertilizer requirements for new clones: RRIC 100, 103 
etc. wlll be assessed. Economics of fertilizer use and res- 
ponses of mature rubber to fertilizer willbe studied. Usage 
of "Eppawela Apatite" for phosphate requirements of 
rubber plantations will be studied in delail. The lubber 
industry will be using fertilizer for all the mature lubber 
areas on a discriminatory bass. So11 and foliar suxveys 
wll; by the bas s  of these recommendation and will result 
in savings on fertilizer costs. About 11 long-tern? field 
t l~a l s  were started whlch are of Sutndamental 1nlTortance 
111 assess~ng the nut~ient requirement of Tievca In $TI Lanka. 

Economic research surveys for sl~idying the :conomic 
of GPCs and 5CCs  wfll be carrle;l o ~ t .  

Rubber 72eemlstry 
A new preservative system namely sodium hydroxide, 
0.07 "/,, formuldehyde, 0.02 % and tetra 'nethyl thiuram 
disulphide, 0.02% was found to keep field latex flliid for 
mole than two days; this latex was sultable for the manu- 
facture of RSS and the use of this process should assist 
ill iilcreaslng the latex supply to GPCs as latex supply can 
be extended to longer distances and transported at leisure. i 

The departmental staff gave active assistance in con- 
duct:l~g classes in polymer science and in rubber techno- 
logy at both post gladuate and ~mdn-graduate level at 
the V~dyodaya and TCatubedde Campuscs of the University 
of Sri Lanka A total o i  39 alld 69 9ne hour lectures, 
respect vely, were given in 1975 by 3ur oflicers. 

Royalties are being paid lo the Pslsi~tute on the use ef 
formaldehyde stabilised latex as an adhesive and several 
firms have informed us of then illterest In commercially 
using our patents on cycl~sed rubber manufacture. The 
riighways Department has i eported satisfactorily 0x1 the 
road marking point based on cyclissd rubber supplied to 
them and have ~ndicated an Inkrest to commercially ma- 
nufacture it. 



NSC activities 

Seminar on Sun-drying Methodo?sgy. 

A seminar on. 'Sun-drying Methodology' was held at the Agricultural Training and Research Tnsii~ute, Colombo, on 21st 
May 1976 with tlie co-ope~ation of the Australian High Commission in Sri Lanka. Mr. D o n ~ l d  McBean., Principal Food 
Scientist of the Colnmonwealth Scientific and Industrial Reseaxcb Organisatiolz .4usrralia participated as guest speaker. 
The Chairman of the seminar wzs Professor A. C. J. M'eerakoon. His Excellency, Mr. A. H. B1-~thwick, Australian High 
?ommissioner, gave the inaugural address. 

Mr. McBean spoke on "Tlie Basic P~illciples of Dlying Processes and paillculal- features cf s~n-d ry l i~g  Me- 
tl,odology". An overview cf problems of sun-drying in SI-1 Lanka was given by Mr. L. A. C Alles. Ploble~ns of dry 
;ng paddy, tea, coconut, lubbei and fish were the subjects of the other lectules. 

About 50 scientists attached to thc  Univa-sity campuses and other research ~nstitutlons teok part in the seminar 

Practical proposals for improviilg drying metliodology in Sri Lanka were discussed. The 1:lck of personnel 
trained in cheinical technology was st1:essed by many scientists present The following reccmm.endaf.ions were made 
5y the scieatists present to the National Science Council:- 

( To provide suficiei~t research grants for work in this area. 
(ii) To arrange training scholarships 

(iiil  To provide travelling fellowships. 

Mr. Donald YcBean addressed rnembers of the National Science Ccuncil Secr?taria'l on 90tli May 1975 on. 
the Organisational Aspects of Science in Australia and in particular wi hill the CSIRO. 



Conferences and Symposia 

e Asian and Paciilc Coconut Community-Cocotechh 
Meeting May 1976. 

India, Malaysia, Papua New Guinea, Sri Lanka and the 
Solomoll lslands were among the countries that took part 
in the Cocotech Meeting held between 17-22 May 1976 
in the Cameroon Highlands, Malaysia. The Asian Pacl- 
fic Cocon31t Corn1liun;ty .s the apical authority under 
v7hicl operates 3 sub-panels :- 

1 Production and Research 
(2) Processing, 
(3: Marketing. 

Dr. U. Pethiyagoda, Director of the Coconut Research 
Institute was on the Productiqn and Research Sub-panel, 
Mr. M. W. S. de Silva, Chairman, Cocoilut Pr~cessing 
Board was the delegate on the sub-panel on Processing 
and Dr. S. Tilakaratne, Chairman Ma~keting Beard was 
on the Marketing sub-panel. 

Soine of the ~tlteresting poiilts that cmel-ged from 11x2 
discussions were. - 

( i  In all countries, intercropping is a traditioilal 
practice, although formal experimentation and 

properly docun~cnted yicld and profitability 
figures are lacking. Grass, manioc, yams, 
bananas, pineapple and f r u ~ t  trees are the ma111 
crcps grown. 

(ii: Cocoa intelylaiitcd m7itl1 coconut bas ploved 
to be the most outstandlllg cornb~naticx~, nol- 
ably in Malaysia, Papua New Guinea, the 
Solomon Islands, Xndla and Westem Samoa. 
Discussion at the wolkshop centred largely 
011 the special features of this cornbinatiolz. 

(iii) The most impressive develc:3mer;t of cccca as 
an ilitercrop is witsiesscd in Mzlaysia. 

(IV) Coulltr~es wh~ch have extensively developed 
cocoa as an intelcrop have done so at the ex 
pense of pasiules-natural or cull~vated. 111 
such countries as Malaysia, Dapua New Guinea 
and "resterll Samoa, there was sa:d to be no 
special need to develop cattle under coconut. 
The situation 1s different in Sri Eanka. 



It  was unallimously decided to recommend to the 
APCC Secretariat , that action be talten to assist member 
countries b y  

(a) Collecrioll and collation of information per- 
ta-n~ng to ~ntercropping. Member countries 
were to co-?perate by providing relevant in- 
forlnat~orz when called for. 

Ib; Co-ordination of research. I t  was felt that 
certaln types of experiments could usefully be 
repeated several sites within the region or 
othcrwice co-ordinated. 

I. ) ;:acilitation of exchange of planting materials 
deemed to be particularly well suited to inter- 
cropping wilh coconut; current difficulties in 
groculing appropriatr cocoa seed material was 
mentioned. 

(d )  Arranging for suitable training of extension 
st& elnploying such facilities as arr :..va;lable 
within the region 

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

Cf) Providing market information on price trends 
for iiltercrops. 

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

(a)  In compiling a bibliography on coconlit inter- 
cropping, the expericnce Sri Lanka has in this 
type of work was recognized, and any prospect: 
for financial assistance or for provision of the 
necessary materials, were to be considered for 
this work. 

(b) The need for irrigation equipment to support 
intercropping with short term crops in Sri Lanka 
was emphasized. I t  was resolved that if any 
opportunities for international assistance are 
available to the APCC, Sri Lanka's need in 
this respect t o  be accorded priority. 

0 SyMposium held to Commemorate 150 years of 
Tea in Indonesia-June 1976. 

Dr. R. L. Wickremasinghe, Acting Directcr of thc 
Tea Research Institute, Talawakelle, participated in a 
Symposium held to commemorate 150 years of Tea in 
Indonesia. The symposium was held at Bandnn g, where 
a number of  foreign and local s.ie:;tists presented papers 
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 Ciactiona, at Gambung 
elevation about 1500 m. and situated about 40 km. fi o n ,  
Bandung. In addition to the impressive research labora 

tories, the Institute also has a nlodern tea Factory, equip- 
ped with machinery, mcst of which has been imported 
from Sri Lanka. 

Dr. Wiclcrernasinghe was also able to visit several 
black tea f&clorres, one green te? fcctory and'one of the 
substat~ons of the Research I n ~ t ~ t u t e .  It  transpired that 
the most popular clcne in Indonesra .s our own TRI 2024, 
follo~ied by TRI 2025 and 'RI 777. The climax of the 
commeratl\ e celebra~iofis was the openlng of another mas- 
sive tea factory at RaneabaIi by the President of Indonesia. 
The geneial irnpreisl?n m ~ d e  on Dr. Wickiel-nasinghe as 
a result of his vislt WLS that thc lea ndustry in Illdonesin 
is in a stale of rap14 piogress. 

@ ABO Symposium on Environment-June 1976 

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

Professor ?. P. C. L. Siriwardena, Vice Chancellor, 
University of Sr; Lanka, was elected Chairman of the Sym- 
posium. The objective of the symposium was to increase 
both public awareness and appreciation of the various 
env~ronme~ltal problems resulting from man's activities 
and to help in the promotional efSorts of member countries 
in preserving and enhancing the environlnent through 
participation in the International Symposium on Environ- 
ment and the World Environnlental Exhibition. 

At the end of the symposium, Prof. Siriwasdene re- 
viewed the deliberatio~ls as folJows. 

- Pollution control nlay not be of immediate benefit 
to  some of the developilzg countries in view or  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 
oenefit and social behavlours 

- 

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

- there should be pollutlo~l control within industry 
with organisations offering testing and advisory ser- 
vices to small industries; 

- education ana training in envirollmenial studies, 
pollution control, enviroimental engineering and en 
v=ronmental management, should be introduced at 
all levels and should be multi-disciplinaly; 
government support to snvironmental education and 
'4-a~n~ng and policy both at the central and local go- 
vernments concsrning poll~~tion control should be 
formulated wit3 legislation aiming at  what can be 
effectively enforced; - local habits, culture, ethnic factors etc. should be 
taken into account and there is need to  bllild Up 
plIhlic awareness ; 



-  ons side ration should be given to health inspection 
and national safety laws to promote occug.aticnal 
heaith and safely; 

-- resource management, industrial estate, and zcning 
are useful to mhke p ~ l l u t i ~ n  ccntrcl easier; 

-- environmental planning should be linked with s ~ c i a l  
and economic planning and public partici~aticn in 
project damling should be encouraged; - transfer of appropriate technology in gollulicn ccn- 
trol is important. 

The participants visited the pollutio3-free industrial 
estate for small industries and the World Environment 
Exhibition. 

Scientific and Technological Co-operation among Non- 
digned Countries-Special International Sessions-June 1976 
The Sri 'Lanka Association for the Advancement of Science 
(SLAASI 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 

technology that the non-aligned countries have to 
face. .- 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, 

- Interchange of scientific and technical perscnnel be- 
tweeE, n~n-aligned ccunt~les, -- the establishment of lnstituticns and the formulation 
of strategies for co-ordination. 

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

- the establishment of central instituticns 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 infrastructme 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. 

Mr. T. B. Subasinghe, Minister of Industries and 
Scientific Affairs endorsed the draft report of the resolu- 
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. 

SClENTlSTS IN THE NEWS 

Professor P. P. G. L. Siriwardene was on an educa- 
tional tour in the United States c n  the Internaticnal Visi- 
tors's Programme and visited several universities and other 
instilutes of technical and industlial int erests including 
the Oakridge Atomic Energy Eslabli~hn-rni . This Mas a 
thirty-day programme arranged by the Department of 
States, 

Dr. R. 0. B. Wijesekera, Head, Natural Prcducts 
Section, CISIR has left fcr Bangkck on an UN lESCAP 
Consuliancy Missicn on Essential Oils, for a pericd of 
3 months. During this time he will be visiting Pdcistan, 
Afghanistan, Nepal, Indonesia and Thailand. 

Forthcoming Meetings 

@ 29th November - 10th December 1976 
9th Biennial Meeting of the Commonwealth Science Council (CSC.3 
Venue: Bandmade Memorial Xntermtioonal Conference Hall 

The 9th biennial meeting of the Commonwealth Science Council hosted by the Sri Eanka Government will be he" dfn  
Colombo from the 29th November to 10th December 1976. This meeting will be organized by the National S c i e ~ r t  
Council of Sri Eadca. The Secretary-General of the Council, Dr. G. C. N. Jayasuriya is the current Chabman of the 
Commonwealtl? Science Council. 

Formerly known as the Commonwealth Scientific Committee, the CSC had its origin in the g3cmmonweahh 
Scientific Official Conference of 1946. The fullest possible collaboration between the govenmcnt civil scicnlific organi- 
zations of Commolnwealth countries is promoted by the CSC. Comprised of representatives apvointed by Ccmmcnwealth 
Osav~mments, the CSC encourages scientific co-operation though its biennial meetings-tbe eighth in July 1976 in Zam 



bia-the visits of its Secretary to member countries, through the scientific information service it provides, though the 
draining workshops and seminars it manges and through the collaboaative projects it helps to grcmole. 

The Scientific Adviser to the Commonwealth Secretary-General serves as Secretary to the CSC. The present 
holder of this office is Mr. 33. G Thomas an agricuitusaI botanist from Australia's Scientific and Industrial Research 
Organization. 

The broad objectives of the Commonwealth Science S u n c i l  at pn'esent are 'To ensure the fullest possible colla- 
boration between membe~s of the Commonweallh in increasing the cagabiIiiiss of individual naricns to u s  science and 
technology, for their economic, social and environment de~elspxnent'~ 

To achieve these objectives, the Council fosters the most effective use of the scientific and teeb.lica1 rescurces of 
member countries by promoting Ihe exchange of info~maticn and personnel, and s~onsoring studizs cf their scientific 
and technologicalactivilies in pu~suit of economic and social development. 'The Cow~cil develc~s and maintains, as 
may be appropriate to these objectives, contacts wilhznd among professicnal organizations and ins~i.micns of science and 
technology in member countries. The CSC performs a superviso~y role in relaticn to certain scientific o~ganizaiions 
which operate under its aegis. These are the Commonwealth Geological Liason Office and the Peimanent Ccmmittee 
of the Commonwealth Collection of Micro-organisms. The CSC has a continuing arrangement for the ci~cula~icn to 
member countries of publications, and lists of publications of Ccmrr,onwealth Scientific Oiganizaricns. finance for CSC 
common services, for the office of the Secretary and for the Comrnonweal~h Ge~logical Liascn Office is provided by con- 
tributions from member countries on an agreed scale. 

The head quarters of the CSC are in London,. At przsent it  is located at M i c a  House, Kingsway, London 
WC 2B 6 BD. 

m 15th December -- 17th December 1976 
International Rubber Conference 
Venue: Bandaranaike Memorial International Conference Hall, Colt mlco 

The year 1976 is significant for natural rubber because the first rubber (Hc vea bracriliensis~ seedling was intrcduced to 
Ceylon by Sir Hen~y Wickhem in 1876,:nd this year malks ihe centtnaly cf that event. h i ~ n g ~ s ~ r n l s  are beitg made 
by the Rubber Research Institute of Sri Eanka to celebrate this centenaiy by holding an Inte~natic~al R~bbex Conference 
at the Bandaranaike Memorial lnterna~icnal Ccnfzrence Hall. 

Over 50 research pagers will be read at this zonference by our scientists and several ednent scientists fromabroad. 
A special commemoration stamp will be issued by ihe Goveloment, to ma& the centenary. 

e 6th to: 12th February 1M7 
Thitd Asian Symposium on Mdcinal Plants and Sgices--ASFMPS3 
Venue: Sri Lanka Foudntion Institute, Colombo 

i3is lnternaticnal Seminar is being orgznized w i ~ h  the joint collskcraticn cf the Naticral Scirrce Ccuncil, VF\'EFCO and 
the Sri Lar,ka Fcundalicn Institute. The s s~ l l i~a r  will t e  f ~ l l c ~ c ~ i  t y a  M'clkshcy: arid zn Exbibiticn. 1Ze Wc~kshcg 
will be held in the University labcraiories at Peradeniya a i d  \he Sqrrjcsi~rn is tc t e  held tit ik.e Sri b~r;ka Fcundaticln 
Instilute in Cclcmbo. An exhibit icn cf Medicinal Plsnts snd Sl;icrs %ill be organized at the Bandalanaike Memorial 
Ayurvedic Research Institute, Nawinna. 

Th.: 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 bdanisal, phyboch-~wical and pharmacological points of view. 

A limited number of research workers are invited after appliezti6n to participate in a training 
courre on metkods for phyto-chemic al, micrc biolcgicaf and ~harmac olc glcal screcnir g oi plant maf crial. This 
t ~ a i r  ing co~r:e--~ h ch will be Iec by Pic f. Finn Sand1 e. g, ~ T ~ I I  el sity of Uppsala, Sweden-wili lake place imme- 
diately before the Symgosium, from 31 January to 5 F e b t ~ ~ y  1977. 
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