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Friday, 29th January 1988

0930 hrs -
0935 hrs -
1000 hrs -

1015 hrs - -

Traditional lighting of the oil lamp

1987 in retrospect"
Prof. Cyri.. Ponnamperuma

Address by the Chief Guest -
Dr. Bhekh Thapa

Visit to the laboratories
&
TFEFA

SESSION I -~ LIFE SCIENCES

Progress Reports

1120 hrs -

1140 hrs -

1200 hrs -

1220 hrs -

Research Reports

1240 hrs -

"Research on Biological Nitrogen Fixation"
Ms. Malkanthi Gunatilaka

"Ecology and Conservation"
Prof. S. Balasubramaniam

"The Tissue Culture Programme'"
Dr. K.G. Gunatileke

"Arteriosclerosis and Atherosclerosis"
Dr. Shanthi Mendis

"Quantitative and Qualitative Analyses of
Nitrogen-Fixing Cyanobacterial populations
in rice soils"

Ms. I.M. Samarakoon



1255 hrs 'e "Rhizospheric Nitrogen Fixation Associated
with Wetland Rice"
Ms. Y. Abhayawardhena

1310 hrs - "Distribution and economic uses of
leguminous species Endemic to Sri Lanka"
Mr. S.A.S. Pathmasiri

1325 hrs - LUNCH

SESSION II - EARTH & SPACE SCIENCES

Progress Reports

1430 hrs - "Research on Eppawela Phosphate"
Prof. K. Dahanayake

1450 hrs -~ - "Prospecting for Gems - The scientific way"
Dr. M. Rupasinghe

1510 hrs - IFS-Ruhuna-Belgium Project
Ir. Pol Deturck

1530 hrs - TEA

1600 hrs - "Soil Vegetation & Health"
' Dr. M.U. Jayasekara

1620 hrs - "Astronomy and Astrophysics"
Dr. S.A. Leelananda

Research Reports

1640 hrs _ - "Serpentinite - a new way of controlling
endemic fluorosis"
Dr. R. Weerasooriya

1655 hrs - "Eppawela apatite - Muthurajawela
' peat mixture as P-fertilizer"
Mr. Kapila de Silva



Saturday 30th January 1988

Progress

Reports

0930 hrs

0950 hrs

1010 hrs

1030 hrs

1100 hrs

Research

Reports

1120 hrs

1135 hrs

1150 hrs

Progress

SESSION III - PHYSICAL AND CHEMICAL SCIENCES

"Photochemistry - 87"
Prof. K. Tennakone

"Search for Anticancer agents from
Indigenous Plants"”

‘'Prof. A.A.L. Gunatilaka

"Oxidative Nitrogen Fixation Mechanistic
Aspects”

Dr. O0.A. Ileperuma

TEA

"Studies on Superconductivity"
Dr. M.A.K.L. Dissanayake

"Photocatalytic Properties of Ferrocyanides"
Mr. S. Wickramanayake

"Efficiency of chemically treated Eppawela
Phosphate as a source of phosphate for
rice"

Ms. S. Pathirana

LUNCH

SESSION IV- MATHEMATICS, PHILOSOPHY & SOCIAL SCIENCES

Reports

1330 hrs

1350 hrs

"The IFS Archaeology Programme"
Prof. S. Bandaranayake

"Studies on Human emotion"
Prof. Padmasiri de Silva



1410 hrs

1430 hrs

1450 hrs

Research

Reports

1530 hrs

1545 hrs

1600 hrs

1615 hrs

1630 hrs

"Primate Studies"
Dr. W. Dittus

"Ground water & Human Health"
Prof. C.B. Dissanayake

TEA

‘"Statistics as a Tool".

Dr. N. Yatawara

"Deriving a Field Shear Strength
Envelope for landslide prone soils"”
Mr. T. Kuruppuarachchi

"The locational pattern of Early Historic
sites in the plateau of Kandy"
Ms. Chulani Rambukwella

"Research in Indo-Lanka Relations"”
Mr. Rohan Gunaratna

END OF SESSIONS
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RESEARCH ON BIOLOGICAL NITROGEN FIXATION

Malkanthi Gunatilaka
Nitrogen is generally the major limiting factor in crop
produétion. Agricultural production has always -relied
on nitrogen produced by nitrogen fixing organisms. The
world requirement of nitrogen for crop production is estimated
to be about 125 x lO6 metric tons per year and this is

expected to increase to about 245 x lO6

metric tons by
200 A.D. Industrial production of nitrogenous fertilizer
is quite expensive and the production costs are expected
to escalate in the near future. Therefore, it is important
to explore ways of biological processes as a partial subs-

titute for the use of chemical fertilizer.

There are four well defined project areas in this programme,
namely, '

1. Data on nitrogen fixing plants endemic to Sri Lanka,

2. Resource centre for nitrogen fixing organisms,

3. Associative nitrogen fixation in rice, and

4. Efficiency of chemically treated Eppawala phosphate

as a phosphorus fertilizer for rice cultivation.

The aim of the first project is to prepare a complete,
scientific documentation of all the nitrogen fixing endemic
plant species of Sri Lanka. The second project on resource
centre for nitrogen fixing microorganisms 1is aimed at
isolation, authentication and maintenance of nitrogen
fixing microorganisms and different species of Azolla.
In addition. to the routine work on the culture collection,
a phosphorus screening experiment on Azolla was performed.
Some work on the rhizobiology of leucaena

rhizobia was also undertaken.



The third project was aimed at improving rhizospheric,
associative nitrogen fixing ability of rice. The rhizospheric,
diazotrophic activity at different growth stages of the

rice plant was also investigated.

In the last project the efficiency of chemically treated
Eppawala phosphate on the growth and yield of a rice variety,

Bg 450, was evaluated in a screen house pot experiment.



ECOLOGY AND CONSERVATION OF RAIN FOREST
MANGROVE ECOSYSTEMS OF SRI LANKA

S. Balasubramaniam

Physiological strategies of tree species growing on nutrient

pooxr soils or of plants subjected to salinity stress and
soil biological processes of natural and man-made ecosystems

are our main areas of research. There is a great need
to identify new species of fast growing multipurpose trees
for agro-silviculture and community forestry. There is
also a need for tree species capable to growing in semi-
arid and saline habitats. These searches along with a
better understanding of soil biological processes sustaining
the fertility levels of natural and anthropogenic ecosystems
must be pursued, if we ' are to meet the challenges posed
by environmental degradation and the ever increasing demands

of fodder, fuel and timber of urban and rural people.

The following field surveys and laboratory studies were
completed during 1987.

(1) A survey of soil nutrient status and foliar nutrient

contents of key tree species of wetzone and dryzone forests.

(2) Floristic composition and zonation of lagoon fringing
mangroves and riverine mangroves along the southeast coast
of Sri Lanka.

(3) Preliminary studies on salinity tolerances of propagules
of some mangroves and the role of sugar alcohols in osmotic
adaptation. '

Besides the above studies a project on the cause of tree

mortality in the montane cloud forests of Horton Plains

Nature Reserve was in%tiated in November 1987. This project
is being very enthusiastically carried out by our Junior

Research Associate at the IFS.



A pilot project proposal to upgrade the derelict 1lands
in the vicinity of IFS was prepated in June/July 1987.
This project proposal has already been discussed with
Senior administrators and scientists attached to the Land
Use Division, the Forest Department, the National Housing
Authority, the Government Agent, Kandy, the Plantation
Sector (JEDB) and the Ministry of Health. So far the
discussions have been positive and fruitful. We hope
this project will gather more momentum during 1988. The
scientific aim of this project is to investigate soil
factors and soil biological processes likely to promote
the establishment and development of a permanent tree
cover on degraded grasslands. It is anticipated that
the coarse, fire prone patana grasslands can be transformed
into species rich, self sustaining permanent forests.
The scientific and socioeconomic benefits of this project
are enormous. In addition the beauty of the hills around

Kandy will be greatly enhanced.

Besides these IFS based projects, we are actively engaged
in.collecting, identifying and documenting the herbaceous
plants of the Sinharaja Man and Biosphere Reserve, the
Wasgamuwa National Park  and the Knuckels Area. Funds
for the Sinharaja project are provided by the UNESCO supported
MAB National Programme and for the National Parks from

the Mahaweli Environmental Project.



TISSUE CULTURE PROGRAMME
Dr. K.G. Gunatileke
ABSTRACT : ’ '

The scientists involved in tissue culture research at various
national research organizations, and one private sector
organization met at IFS to have interactions with each other.
Practically all were in the opinion that they will be fully
occupied at their own organization engaged in developing

protocol for the mass production of their specific crops.

They felt that fundamental research which would have a significant
impact on their technology have to be carried out at IFS,

using the sophisticated equipment that is going to be available.
Once the laboratories are set up, they wished to be associated

v

with the research activities at IFS.

During the past year research was carried out on the proliferation
of Papaya and Mango tissue in vitro. Shoot proliferation

and rooting of proliferated. Papaya tissue were carried

out successfully, obtaining as much as ten to twelve fold
proliferation of shoots iﬁ four weeks. Fuﬁdamental research

aimed at understanding somatic embryogenesis will be carried

out during the year that just started.



Dr. Shanthi Mendis

TRACE CLEMENTS IN ATHEROSCLEROSIS

1.1

Analysis of trace elements in atherosclerotic lesions.

Magnesium, Calcium, Manganese and Zinc concentrations

have been analysed in atherosclerotic lesions from aortas
obtained at entopsy from accident victims. There was

no significant difference in the concentration of calcium

and magnesium and manganese concentrations in atherosclerotic
lesions of different grades. Howéver the mean zinc concentration
of fibrous plaques (0.21 "%+ .18 ppm) was higher when compared
with the mums concentration of‘zihc in (0.1t .,17) normal

tissue.

CORONARY LUART DISEASE AND RISK FACTORS IN THE GENERAL POPULATON

2.1

Prevalence of symptomatic coronary heart disease in a
rural population

The prevalence of Coronary heart desease in a rural population
is Sri Lanka has lutherto not been studied. A survey
was carried out in Wargampaha village in Mahiyangana.
250 households were randomly selected from the electoral
list. The participation rate was 78 percent. 290 males
and 250 females between 30 and 70 years of age took part
in the study. Standard procedures were used to assen
the history of C1l+D and electrocardiogram. Symptomatic
coronary heart disease was arbitrarily defined as angine
pectosis pain of possible myocardial infarction, with
resting ECG changes of ischaume. ECG abnormalities were
defined as minnesota coder 1:1-2 (major Or/Qs), or 7:1
(left bundle branch block), or 1.3 (minor Q/QS) or 4:1-3

(St depression), or 5:1-3 (T wave flattering/inversion).



The overall percentage prevatence of symptomatic coronary
heart disease was 7.9, percent for males and 6.5 percent

for females.

The relationship of reported parental history and relative

risk of coronary heart disease.

The relationship of a reported parental history of coronary
heart disease and relative risk of coronary heart disease
and relative risk of coronary heart disease was determined
retrospectively by comparing 168 individuals suffering
from Coronary heart disease, with 150 age and sex matched
healthy controls. They were interviewed for a positive
family history of coronary heart disease which was defined
as, having at least one first degree relative who suffered
from heart disease morbidity and mortality.

Adjustment was made for the confounding effect of other
risk factors found to be associated with the prevalence

of parental history of coronary heart disease. This

was done by excluding those with risk factors of Cypertension

and/or chabetes mellitus, and/or hypercholesterolaemia
and those with family histories of these conditions.
Relative risk was analyzed by Mantal—Haeniel Chisquere
analysis. ’

An odds ratio of 2.5 m observed for 29-49 year old individuals

for those 50 years and above the odds ratio is 1.8.

The overall odds ratio is 1.9.

Hypertension in a rural community in Central Province

in Sri Lanka. |

The results of a population survey of blood pressure

is the adult residents of a village in the Central Province
in Sri Lanka was completed. A total of 564 persons 273
males and 291 females aged 20 years and over were screened

by visiting households. 80 percent of the total adult



C¥

village population was examined. 8.79 percent of males

and 6.5 percent of females had a diastilic blood pressure
95-109 mm Hg. 2.9 percent of males and 2.75 percent of
females had a diastolic blood pressure of 110 mm Hg or
above. 43 percent of this population had never had their
blood pressure measured previously. The overall prevalence
of hypertension was 9.6 percent using the criterion 160/95
mm Hg.

ATHEROSCLEROSIS OF THE AORTA

3.1

Extent of Athesosclerosis of the aorta in males.

Autopsy specimens of discending thorain and abdominal

aortas were collected from 108 males subjects dying of
accidents. Over a 2 year period. The area of the intima
covered by each type of atherosclerotic lesion was estimated
as the percentage of the total intimal area of the artery
and the sum of these figures was taken to represent the

total extent of atherosclerosis.

Up to the age of 40 years fatty stucks occupied 12% of

the surface. After 40 years it decreased gradually during
the next 20 years. by 60 years of age it reached 4-5
percent and persisted at this fevel thereafter; The

area occupied by fibrous plaque was small (less than

15%) until the age of 40 years. Then there was a swift
increase up to 70 years of age. At 70 years of age

the area occupied by phrous plaque was 55%.

The extent of complicated lesious remained less than

12 up to 50 years of age. Between 50 and 70 years there

was a rapid increase and the average area affected was

4 percent of the intimal surface. Lesions with calcifications
appeared'in the 4th decade and the extent involved increased
rapidly after 60 years of age to an average of 5-8% by

70 years of age. The total extent of atherosclerois

increased slightly from 20-40 years of age within a range

‘of 10-15 percent of the intimel surface. After 40 years



there was a steady increase amonuting to 6-8% of the arterial
surface per 10 years period. In the abdominel aorta the increase
of atherosclerotic lesions by an early and the area occupied

by all forms of lessions was grcater than in the thorain aorfa.



QUANTITATIVE AND QUALITATIVE ANALYSES OF NITROGEN FIXING
CYANOBACTERIAL POPULATIONS IN RICE SOILS

Ms. I.M. Samarakoon

It has been reported that cyanobacterial populations from
different localities differ qualitatively and quantitatively
depending upon their microenvironments. In the present
study cyanobacterial populafions wefe examined in soils

collected from different localities in Sri Lanka.

Air dried and sieved soil samples were sent by scientific
collaborators participating in a project on Azolla co-
ordinated by the Institute of Fundamental Studies. These
samples came from Ambalantota, Kelaniya, Kirimatiyana,
Mahailluppallama, Matara, Tammannagama and Waikkala.
They were analysed quantitatively . for nitrogen fixing
cyénobacteria by the MPN method using dilution series
prepared with a nitrogen-free selective medium. Qualitative
analyses were done by direct microscopic examination of
the dilution tubes and by plating, followed by microscopic
observations. The samples were also analysed for pH,
Olsen's P and total N.

Cyanobacterial densities varied from 4.9 x 103 to 5.4

X 106 colony forming units per gram of soil. The higher
populations were generally associated with dry zone localities
having higher soil pH and low N content, but no such correla-
tion with Olsen's P could be observed. The dominant species
from all the 1localities was Nostoc, with Anabaena and

Calothrix as the sub dominants. Fisherella and Scytonema

were found only in Tammannagama, Mahailluppallama and

Ambalantota.

It can therefore be inferred that high pH and low N content
favour the abundance of Nz-fixing cyanobacteria and that
Nostoc is a cyanobacterium which is adapted to the widest

range of soils.



FOR THE ANNUAL REVIEW, 1987

RHIZOSPHERIC NITROGEN FIXATION ASSOCIATED WITH WETLAND RICE

Yamuna Abhayawardene

ABSTRACT :

The rhizosphere of rice is known to have nitrogen fixing activity,
although it is quantitatively less pronounced than the activity
attributed to cyanobacteria. This nitrogen fixing activity ‘

is attributed to rhizospheric diazotrophs.

Of the techniques so far reported for the detection and estimation
of rhizosphere nitrogen fixation and isolation of diazotrophic
bacteria from wetland rice, the most promising one involved

an initial assay for nitrogenase activity by the cut plant soil
method (Barraquio et, al., 1986) followed by a more specific
method of isolation using a spermosphere model (Thomas-Bouson
et.al., 1982).

In this investigation, field grown plants of a new improved
short-age variety of rice, namely Bg 400-1 grown in two different
localities under similar agronomic practices was used. The

cut plant soil technique was employed to estimate the rates

of biological nitrogen fixation at early flowering. Samples
with the highest total rhizospheric nitrogen fixing activity
were used for the isolation and characterization of the most
prevalent diazotrophs in the rice rhizosphere. Several different
aerobic media were used for isolation of these organisms. The
most dominant population was recognized to be a single celled,
coccoid organism forming transparent, slightly yellowish round
colonies on Watanabe medium (Watanabe & Barraquio, 1979). This
organism was tentatively identified as an enterobacteriaceae

and will be used for further evaluation of rhizospheric nitrogen

fixing activity.



It is known that the nitrogen fixing activity of the rhizosphere
of wetland rice differs with the stage of maturity of the rice
plant. (Watanabe et.al., 1979). This was further examined with

a short-age variety of rice, Bg 450, grown in the same locality
with similar agronomic practices. The cut plant soil technique
was used for the estimation of rhizospheric nitrogen fixing
activity at selected growth stages of the rice plant. The highest
nitrogen fixing activity was obtained at the nursery stage.

There was a decline in activity at the stages of maximum tillering
and an increase at the stage of maturity. The high activity

in the nursery stage may be due to factors other than Soil nitrogen
depletion such as high root biomass per unit area, root secretion
favourable for N2 fixing bacteria etc. High activity at mafurity
is most likely to be due to soil nitrogen depletion, in addition

to root secretions.



THE OCCURRENCE AND UTILISATION OF LEGUMINOUS SPECIES
ENDEMIC TO SRI LANKA

S.A. Kulasooriya and S.A.S. Pathmasiri

The occurrence of leguminous species endemic to Sri Lanka were
recorded during a 1long-term research project conducted

by the Institute of Fundamental Studies. The data initially
collected from the literature surveys and gquestionnaires
were verified during field visits which included interviews

with local péople, visual observations and specimen collections.

The results so far obtained when mapped on a 10 x 10 km
grid of the island shows that the distribution of the
endemic species is highly limited. Non-adaptability to
environmental situations, lack of wutilisation and the
availabilityvof substitutes may be the major reasons for
this restricted distribution.

The majority of these-species are unknown to local people.

Of the seven tree leguminous species studied, only Pericopsis'

mooniana (Nedun in Sinhala) was being used as timber,

although there were three others which have potential
value as utilisable timber.

Further basic studies such as seed germination, growth,
nodulation, nitrogen-fixation etc., are required prior

to the popularisation of these endemic leguminous species.
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ABSTRACT FOR IFS ANNUAL SCIENCE CONFERENCE 1987

Kapila Dahanayake, Senior Research Fellow, IFS

Several field visits were made to the Eppawala phosphate
deposit during the year 1987. The purpose of the trips
being to study the geological, petrological, and mineralogical
relations of the Precambrian apatite marble to the overlying
exploitable phosphate deposit. A comparable phosphate
deposit at Ambakote in Kurunegala was also investigated.

In both locations, the exposed weathering profiles, weathered
rocks and the parent rock were studied macrospically for
varying compositions and texture. Laboratory studies
were done with polarisation and scanning electronic microscopy.

Chemical analyses were also carried out.

The deposits on the weathering profiles showed that the
original parent rock had been weathered to give rise to
various compbsitional textures. The resistant Precambrian
apatite crystals now occur in fine grained groundmasses
which consist of secondary phosphate minerals such as
francolite and collophane. The secondary mineralization
has been made possible by (i) the phosphate-rich solutions
which have precipitated in the pre-existing cavities of
the parent rocks (ii) a phenomenon of grain diminution
which causes the corrosion of the grain boundaries of
Precambrian apatite crystals thus resulting in recrystall-
ization into fine crystals. Filamentous microorganisms
appear to have played a role in both instances of secondary
mineralization. The preliminary observations highlight
the necessity of separately investigating the groundmasses
and the larger apatite crystals of the phosphate deposits
for exploitation purposes.



PROSPECTIVE FOR GEMS - THE SCIENTIFIC WAY

Dr. M.S. Rupasinghe - Research Associate

ABSTRACT

- Fluorine - a gaseous reactive element is a good indicator

of mineralization. Fluorine chemistry of granitic
material is relevant, to economic prospecting in granitic
terrains, since fluorine is associatéd with tin -
tungsten - molybdenum deposits, the rare earth elements,
zirconium-beryllium deposits and lithium-rubidium-
caesium pegmatites. A number of researchers have
suggested that other halogens, Cl and I may also have
potential as bathfinder elements in geochemical

prospecting programmes.

200 groundwater samples from a mineralized area around
around Rattota - Matale areas were studied for their
fluoride concentrations, using an Orion model specific
ion electrode. Fluoride concentrations, using an Orion
model specific ion electrode. Fluoride contents ranged
from 0.01 to 2.0 ppm, and showed dispersion patterns
associated with mineralization, particularly in the
topaz (Ale2 SiO4) bearing regions. This indicates

the potential use of fluorine in mineral exploration

in Sri Lanka.



SOIL VEGETATION & HEALTH

M.U., Jayasekara

ABSTRACT

The soil vegetation & health group is presently concerned
with studying the corelationship between soil trace elements
and endemic disease. -

The philosophy behind this exercise is that, in Sri Lanka

most people depend on their immediate environment for a good
portion of their food. So, any disparity of trace elements

in the soil will be reflected in the plants and Later in

Man. The fact that Sri Lanka has 9 of the 10 major soil

groups in the world, makes it more important that these studies
are conducted in Sri Lanka, so that any excesses or paucities
of trace elements found in any group of soil in Sri Lanka

may mimic the picture in the same soil group elsewhere in
the globe.,

Our assault on the problem is three pronged. Studies are
directed in elucidating the corelationship between soil
iodine and endemic goitre, soil selanium and malignant tumors,

commonly reffered to as 'cancer' and soil fluoride and dental
disease.

-The study plan calls for the collection of 5000 soil samples
from specified locations marked in a grid, so that each soil

sample represents 5 square miles of surface land.

STUDIES ON ENDEMIC GOITRE

The Sri Lankan figures for the 12 intake in the water soluble
form is in excess of 100-150 pg/day/adult. which is the WHO
standard. Yet the 12 levels in the areas where goitre is

endemic is lower than, those in the rest of the island.



This clearly indicate that Sri Lanka needs its own standards

for 12 intake.

In the laboratory testing of over 400 soil samples in 1987
obtained from areas with a high incidence of goitre and from
those with a low incidence,,indicated that higher levels of
Cobolt and Manganese corelates well with low incidence of
goitre. Our studies also showed that Cobolt forms a complex
with thiocyanate, thus preventing the body utilising thiocyanate

which is a goitrogen. .

STUDIES ON "CANCER"

Our studies were confined to an area with a high incidence
of gastric cancer as well as a area with no known cases of

gastric cancer.

The soil-clay selenate complex was found to be highly stable
in Nawalapitiya which has a very high incidence of gastric
cancer. This was found to be so due to its peculiar clay
mineralogy with a high proportion of gibbsite. Although

the soil selenium levels in Nawalapitiya area compares well
with areas of no known incidence of gastric cancer, the stable
selenate complex seems to deprive the target population

of available selenium which has a protective effect on the

body against 'cancer'.

Our group has also observed that the high incidence of gastric
cancer in Sri Lanka is directly corelated with a higher presence
of soluble organic matter (fulvic acid). Although fulvic

acid per se is not a carcinogen, it may act as a catalyst

in the nitrosamine formation. In the laboratory, it was
observed that the catalytic effect is dependent mainly on
carboxyl groups in fulvic acid. Our experiments have indicated
that selenate can convert the carboxyl groups into Co.,, thus
preventing the above catalytic effects. So the presence



of selenium may have a protective effect on 'cancer' induction

by nitrosamines.

STUDIES ON DENTAL DISEASE

In 1987, we have directed our efforts on defluoridating the
fluoride rich water in Sri Lanka of the two methods studied,
one technique in already published while the other will be
discussed today by a co-worker. Epidemiological data suggests
that the incidence of dental caries is higher in industrial
areas in Sri Lanka when compared with rural areas. When

the tooth enamel was studied, an inverse relationship was

found between the enamel content & the tooth lead content.



PUBLICATIONS FROM THE SVH GROUP

S.V.R. Weerasooriya, S. Bulumulle, S.A. Tilakaratne and
M.U. Jayasekara (1987)

The reduction of selenate by fulvic acids in the soils
of high gastric cancer risk area in Sri Lanka. Toxicol.

Environ. Chemistry (accepted)

S.V.R. Weerasooriya, S.Bulumulla, M.U. Jayasekara, and
C.B. Dissanayake (1987)

The medical geochemistry of Co and Mu in the etiology
of endemic goitre. Environ. Geochem. and Health (under

revision)

S.V.R. Weerasooriya, S. Bulumulla, S.A.Tilakaratne and
M.U. Jayasekara (1987)

The selenate retention differences in soils of high
and low gastric cancer areas in Sri Lanka. Intern. J.

Environ Studies (submitted)

K.B.P.N. Jinadasa, S.V.R. Weerasooriya and C.B. Dissanayake
A rapid method for defluoridating fluoride rich waters

at a community 1level. Intern. J. Environ. Studies (in

C.B. Dissanayake, S.V.R. Weerasooriya, and M.U. Jayasekara
The epidemiological® distribution of gastric cancer
in Sri Lanka. Proc. Environ. Life Element and Health

Symposium China (accepted)

S.V.R. Weerasooriya, K.B.P.N. Jinadasa, C.B. Dissanayake
and M.U. Jayasekara (1987)
A chemical process for serpentinite to enhance its

fluoride uptake ability (in preparation)

(1987)

press)

(1987)



ASTRONOMY & ASTROPHYSICS PROGRAMME

Coordinator : S A Leelananda

The objective of the IFS Astronomy Programme is to
promote and stimulate the study bf Astronomy in Sri
Lanka. However, its long term aim is to form a group
of young astronomers engaged in Astronomical and Astrophy-

sical research in Sri Lanka.

It is important to éoint out at this time that Astronomy'
is not and has not been an éctive area of research
in Sri Lanka. It is neither taught at university or
secondary school 1level on a regular basis although

unversity courses have been offered occasionally.

Considering the importance of Astronomy as a fundgmental
science, the IFS is taking great effort and interest
to §romote the study of Astronomy in Sri Lanka with
the hope that it will‘eventually become an active area

of research in the future.

With these aims in mind the IFS hés lauched a programme
to promote and stimulate the study of Astronomy. But
the efforts are somewhat hampered by the unavaialability
of practicing Astronomers in Sri Lanka to take an active
role although Sri Lanka has produced a few first Asfrono—
mers. The programme was reactivated when I joined the

IFS in June 1987,



A three week residential National Workshop was held
from 03 - 21 August 1987. Twenty young sicentists selected
to represent institutions throughout the Island participa-
ted in the workshop which was directed by Dr George
V Coyne, Director of the Vatican Observatory. During
the workshop, participants were exposed to basic concepts
and theories in Astronomy and Astrophysics, and to
some observational sessions using small telescopes.
The workshop has been very successful and there had
been useful interactions among the participants themselves

and with Dr Coyne.

The success of the. workshop can be better judged by
the follow-up programme agreed upon at the end of the
workshop and carried out to expectations. The follow-up

programme consisted of four parts.

1. The formation of the IFS Astronomy Circle:

The Astronomy Ciréle has been meeting regularly
every month for a day of activity of lectures and
discussions. We are able to invite some interested
school children to some of these meetings to stimulate
their interest in Astronomy.

2. Donation of a telescope:

Dr Coyne has donated an eight-inch telescope to
be used by the Astronomy Circle. The telescope
is on its way and it is expected to organize observa-
tional sessions for interested groups and school

children on its arrival



University course on Astronomy & Astrophysics:

A regular course on Astronomy and Astrophysics
will be given by Dr S A Leelananda, Physics Department,
University of Peradeniya, to physics major students
starting from next academic year. Dr Coyne has
kindly agreed to help in the organization of this
course.

Regional Workshop:

A regional workshop has been tentatively planned
for August 1988 to bring young Astronomers from
neighbouring countries so that our young people
will have an opportunity to interact with their
counterparts. The second workshop that had been
planned for December 1987 could not be held because
Dr Asoka Mendis had to cancel his visit due to
illness. We expect to continue these activities

during 1988 to the best of our ability.



"IFS - RUHUNA - K U LEUVEN PROJECT ON IRON TOXICITY

Ir. Pol Deturck

Summarizing the progress of the second year of the project

the following can be concluded:

The main office and analytical laboratories of the project
are now definitively installed at the Institute of Fundamental
Studies. Actually, about 30 soil and + 10 plant characters
are determined on a semi-routine scale, illustrating that
the objective to establish a soil fertility laboratory

at the IFS and to provide IFS with better research conditions
is fulfilled.

So far approximately 200 soil and about 100 iron toxic
plant samples were analysed in triplicate on a wide range
of chemical characteristics. Results of the analyses'
revealed strong deficiencies of exchangeable basés, so
that iron toxicity should be considered as a problem caused
by a low nutrient status rather than by a low pH or a

high concentration of reducible iron.

The entering of the analytical data on the computer provides
the necessary information to set up a data bank on the
fertility status of paddy soil, which in turn could permit

the funding of a soil advisory service.

Seven greenhouse experiments ranging from organic and
~inorganic fertilizer studies over investigationé on varietal
tolerance of the rice plant to simulation of interflow
and drainage processes were started, so that 1987 could
be considered as the "year of the greenhouse". '

Fundamental research on the influence of potassium on
redox potential, microbial activity and iron reduction
in the rhizosphere of rice roots was started. In the

laboratory, phosphate sorption characteristics of some



Sri Lankan rice soils were investigated and an attempt
was made to find a suitable method to determine the micro-

biological characteristics of a paddy soil.

Besides the permanent staff, about a dozen of people were
trained in analytical technique. With the compilation
of "Soil and plant analysis - a laboratory guide" by

Mr. J. De Coninck, it will in future even be more easy

to train people.

Within the resources of the project, facilities were given

to anybody who requested for them.

In 1987, three MSc students successfully submitted their
thesis at the University of Leuven in July 1987. Besides
2 students of Ruhuna University and 2 students from University
of Peradeniya obtained their BSc degree with a thesis

made at the project.



SUMMARY

SERPENTINITE - A NEW WAY OF CONTROLLING DENTAL FLUOROSIS

S.V.R. Weerasooriya, K.B.P.N. Jinadasa, C.B. Dissanayake and

M.U. Jayasekara.
(Institute of Fundamental Studies, Kandy, Sri Lanka)

Endemic dental fluorosis continues to be a public health problem
of high magnitude in several parts of Sri Lanka, where drinking
water contains excess quantities of naturally occurring fluoride.
A simple and rapid method of defluoridating of these fluoride
rich waters was required ahd it was found that the serpentinite
forms a suitable starting material in the defluoridation.

However it was shown that the efficiency of serpentinite in
removing excess fluoride from fluoride water was limited, and

it tends to become deactivate with repeated use. Here we present
a method for chemical treatment of serpentinite to enhace

the uptake of fluoride. In this way, under laboratory conditions,
the concentrations of flubride can be lowered from 10 mg/L

to less than 1 mg/L, i.e. below the WHO permissible-level in
drinking water. A surface complex formation model was used

to describe the removal of fluoride from chemically activated

serpentinite, ,



EPPAWELA APATITE—MUTHURAJAHELA PEAT
MIXTURE AS A P-FERTILIZER

* . k%
R.P. Gunawardane and H. Kapila De Silva

*
Department of Chemistry, University of Peradeniya

%* %
Institute of Fundamental Studies, Hantana Road, Kandy

ABSTRACT

A peat reserve of nearly 50 million tons occurs at
Muthurajawela. Since this material is acidic it is

of interest to investigate the nature of this peat
especially in view of its possible use as a raw material

to produce a P-fertilizer from Eppawela apatite.

Peat samples were removed from three different locations
at the Muthurajawela deposit and their pH, moisture
content measurements and chemical analysis for C, S,

N, P, K, Na, Fe, Ca, Mg and Zn have been made.

Powdered Eppawela rock phosphate was mixed with peat

at different ratios and the available PZOS contents

of these mixtures have been estimated at regular
intervals up to 3 months.

pH of peat samples were in the range 4-5 while their
total C was 26-29%. Acidity is mainly attributed to

the presence of humic acid. Total N and S contents

were 0.9 and 4.5% respectively. 1Its total P was 0.1%

of which only about 1-6 ppm was in the available form.

It also contains other plant nutrients in small quantities.
Reaction of apatite with peat in the weight ratios

1:1 and 2:1 has been investigated. The reaction of

1:1 weight ratio was found to be farily rapid initially,

Contd..2.



and after 8 weeks conversion is rather slow. Percentage
conversion doubles in 8 weeks and then increases very
slowly resulting in the formation of a fertilizer
containin about 12% available P2 5 2% sulphur, 0.5%
Nitrogen.

It is apparent from these studies that a P-fertilizer
containing small amounts of N,S, K, Mg, Z2n and Fe can
be conveniently made by mixing apatite with peat and
allowing the mixture to cure for 2-3 months. This
product could easily be substituted for imported rock

phosphate, which contain 10-12% available P205.
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PHOTOPHYSICS 87
K. Tennakone

In the year 1987 Photophysics programme has touched almost all
currently fashionable topics related to solar energy conversion.

A significant progress was made in the following areas.

Photocleavage of Water

The work started in 1987 on two step photodecomposition of water
was extended. Several new semiconductor materials (hydrous ferric
oxide, cupric ferrocyanide, silver phosphate, cuprus chloride) having
highly negative flat-band potentials were defected. It was
demonstrated for the first time tﬁat there exists semiconductor
catalysts capable of photogenerating hydrogen without the necessity

of having electron and/or hole transfer catalysts.

Photofixation of Nitrogen

The hydrous ferric oxide system for photoreduction of nitrogen was
studied in detail. Amﬁonia, oxygen and peroxide yields were
estimated accurately. Hydrous ferric oxide deposited on clay or
doped with hydrous titanium oxide was found to improve the
performance of the catalyst. Attempts were made to elucidate the

mechanism of catalysis and reaction kinetics.

Photoelectrochemical Cells

The quantum efficiencies of hetrojunction photoelectrochemical cells
based on @3S, CuS and CuNS were measured. It was observed that
in thin film hetrojunction PECs new typés of more efficient charge
transfer processés are involved. The variation of the.

quantum efficiency of dye-sensitized PECs with the surface



concentration of the dye was determined. A charge separation process
via exciton formation was suggested to explain the anomalies at
hiéher surface concentrations. The influence of doping an the type
of conductivity (n or p) of CulNS was investigated and their

photoelectrochemical properties determined.

Solid State Photovoltaic Cells

A dye-sensitized solid state solar cell was constructed to study
the sensitization phenamena at the absence of a electrolyte. Quantum .
efficiencies were measured and compared with sensitized liquid
junction cells. Photovoltaic cells based on p-CuNs and n-Cu(NS

were studeid.

Biomass Conversion

The work started in 1987 on biomass conversion was continued.
Experiments were conducted to test the mathematical models. The
optimum energy harvest efficiency of 1lemna and salvania were

measured.

Organic Photochemistry

It is well known that rosaniline type dyes undergo bleaching when
treated with sulphur dioxide. We have noted that bleached solution
(Shiff's Reagent) exhibits photochromism. Experiments were carried
out to examine the phenamenon and reaction mechanisms were

determined.



SEARCH FOR ANTICANCER AGENTS FROM INDIGENOUS PLANTS
A.A. LESLIE GUNATILAKA

Thanks to its geographic situation and climatic conditions
Sri Lanka has an abundant flora. The IFS research programme
on Natural Product and Medicinal Chemistry intends exploiting
medicinal plants and indigenous flora of Sri Lanka to produce

useful pharmaceuticals.

‘Cancer is rated high as a killer disease. Drugs available

today are highly specific and expensive and cannot be afforded
by patients in developing countries. These justify the conq}nued
search for cheap and non-specific anticancer agents, both natural
and synthetic.

There are some indigenous plants in Sri Lanka which are claimed
to be useful in treating cancer; also plants of the family
Annonaceae are well known to contain phytoconstituents exhibiting

cytotoxic activity.

We have initiated a programme of biological screening of indigenous
plants of Sri Lanka fof their cytotoxic properties. Each plant
part is successively and exhaustivity extracted with hexane

and 95% ethanol. The latter extract is separated into five
fractions. A total of seven extracts/fractions obtained from

each part is screened for cytotoxicity using Brine shrimp

and potato disc assays. Those showing positive responses are
subjected to further chemical fractionations in order to isolate

phytoconstituents responsible for their activity.



- PHOTOOXIDATION OF AMMONIA MECHANISTIC ASPECTS

Dr. O.A. Ileperuma

The oxidation of NH3 to HNO3 is an important industrial

process while the oxidation of ammonia ferti;izers in soil

to nitrites and nitrates has implications in Agriculture.

The oxidation of NH3 in aqueous solutions under UV illumination
to yield traces of nitrate has been reported in the older
literature. However the mechanism of this'interesting convérsion

has not been investigated.

The oxidation of ammonia was followed by irradiating solutions
of NH4C1 and NaOH with UV light followed by chemical anélysis_
for NH3, nitrite and nitrate. Changes in [OH ] were determined
by using a sensitive digital pH meter. All kinetic runs

were carried out under pseudo-first order conditions with
respect to [OH ] and [NH,] .

It was found that the photooxidation of NH3 proceeds only

under neutral or alkaline pH values and for A £254 nm. Pseudo-
first order plots with respect to [OH ] and [NH3] indicated

that the reaction is first order with respect to [NH3]. The
order with respect to [OH ] was estimated to be Ca. 0.5.

An overallvrafe constant of 3.86 x 10-6 mol ~ dm 3/2 s-l

has been estimated from the initial rate plots for the above
reaction. The oxidation proceeds only to nitrite under normal
conditions. With semiconductor suspension where HZOZ is generated,
3
an HNO intermediate is proposed for this photooxidation.

the final product is NO A free radical mechanism involving



SOLID STATE PHYSICS

Dr. M.A.K.L. Dissanayake

The Solid State Physics programme of the IFS was initiated
in early, 1987, with 'a project on Semiconductors. Under
this project, optical and electrical properties of semiconducting
copper-indium diselenide (CulnSe2) single crystals and
thin films electrideposited on titanium substrates have
been investigated. We have observed that electrodeposited
films can also be grown successfully on stainless steel
substrates, which is less expensive than titanium. Present
work concentrates on the possibility of using such films

in solid state and photoelectrochemical solar cells.

The superconductivity project was initiated in May, 1987
as a direct follow up of the International Symposium on
Solid State Physics held in April, 1987. Under this project,
we have successfully prepared the new ceramic oxide type
yttrium-barium-copper-oxide (YBaZCu3O7_x) superconductors
and studied its electrical and magnetic properties. Initial
studies were concentrated on understanding the anealing
conditions for sample preparation and developing measuring
techniques. An effort has been made to understand the
mechanism of superconductivity in these materials, by
doping them with AllO3 and Fe203. Non-percolative nature
and pair breaking effect by magnetic impurities appears
to result from these additives. Search for new materials
with higher superconducting transition temperature and
setting up of laboratory facilities for sample preparation

and characterization are under way.

Publications

1. AC conductivity of CuInSe2 - K. Premaratne, S.H.S.P.
Samarappuli and M.A.K.L. Dissanayake, Proc. Int. Symposium
on Solid State Pﬁysics, Kandy, Sri Lanka, (1987) (to
be published).



2. Effect of A1203 and Fe203 on the superconducting transition

temperature of Y-Ba-CuO (in preparation).

Other Activities

Following workshops/symposia have been organised at the
IFS:

1. National Workshop on Solid State Physics - One day
workshop was held in January 1987: about 30 participants

and 5 speakers attended.

2. International Symposium on Solid State Physics was
held in April, 1987 sponsored by the International
Centre for Theoretical Physics, Trieste, Italy and
the Third World Academy of Science, Trieste, Italy.

30 participants and 10 speakers from 9 different countries
participated. The idea to initiate a superconductivity
project at the IFS vemerged as a follow up of this

activity.

3. A National Symposium 1is planned for January, 1988
and an International one for January 1989. Sponsoring

agencies and speakers have already been contacted.



PHOTOCATALYTIC PROPERTIES OF FERROCYANIDES

S.W.M.S. Wickramanayake

ABSTRACT

A number of heavy metal hexacyanides are tested for their
ability to catalyse photo-oxidation of water with biby3 Ru2+
as the sensitizer and KZSZOS as the sacrificial agent.
Strongest catalytic activity is seen in Zn3 (Fe(CN)6)
Cd3

of cupric Ferrocyanide behaves differently photogenerating

2'
(Fe(CN)6)2 and Fe3 (Fe(CN)6)3. " An aqueous suspension

H2 and O2 with visible light under sacrificial conditions
in the absence of electron or hole transfer agent.
Semiconducting properties of Ferronoides and their relevance

to catalytic activity are discussed.



" EFFICIENCY OF CHEMICALLY TREATED EPPAWELA PHOSPHATE AS A
SOURCE OF PHOSPHATE FERTILIZER FOR RICE"

Ms. S.K. Pathirana.

ABSTRACT

An inexpensive chemical convertion by a process of double
decomposition is known to convert the insoluble Eppawala
phosphétes to a soluble form. Hence it was considered worthwhile
to test the efficiency of this chemically converted Eppawala
phosphate on the growth and yield of rice in comparison with

the expensive, imported phosphorus fertilizer presently used

in Sri Lanka. A pot experiment was conducted with a phosphorus
deficient soil using a new-improved variety of rice, namely,

Bg 450 in a randomized complete block design with four replications.
A basal application of N & K was added to each pot. The controls
received no phosphorus fertilizer, while the treatments received
equivalent amounts of phosphate in the form of Eppawala phosphate,
chemically treated Eppawala phosphate and triple super phosphate.
Estimation of dry matter pfoduction and phosphate accumulation
were carried out at 6 weeks after planting and at harvest.

Yield component analysis were carried out at harvest. The

results show that the chemically treated Eppawela phosphate

is comparable to triple super phosphate in terms of efficiency.
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THE IFS ARCHAEOLOGY PROGRAM AND THE STUDY OF
HISTORICAL URBANIZATION IN SRI LANKA IN THE CONTEXT OF
GLOBAL CYCLES OF DEVELOPMENT

Senake Bandaranayake
Part I

Islands,we might well say are excellent laboratories

for studying the dynamics historical change. The relative
geographical isolation of Sri Lanka a small island at

the southern most extremes of the civilized 014 World,
makes it a valuable field for basic resarch in archaéology.
The IFS Arcbaeology program has developed into a multi-
facetéd, umbrella project iinked with a number of other
institutions such as the PGIAR, the Universities of
Kelaniya and Peradeniya and the Cultural Triangle.

It attempts to bring together some of the most important
aspects of advanced guard, problem-oriented research

in Archaeology, investigating specific Sri Lanka data

in terms of general theoretical problematics in the
historical and social sciences. The different subjecf
areas being research the IFS Archaeology group and cher
associated specialist include : PHEH settlement patterns;
ecozone, natural-resources and human environments;
urbanization; history of science and technology; archaeo-
metallurgical studies; prehistory and what is presented
here is a broad review of the Sri Lankan data an urbanization
in order to draw attention to generalized patterns of
trans-Asian historical development. This study takes

its place within the frame-work of two major theoretical
problematics - one, a group of questions regarding

urban genesis and urban function; two, the problem of

why the technologically advanced, substantially-urbanized,
substantially-mercantilist societies of Asia failed -
in the period between the 1lth and the 15th centuries -



to generate the dynamics and momentum that produced
the modern transformation which took place in Europe
from about the 15th and 16th century onwards.

Each one of the countries of the South Asian region

has significant and unique contributions to make to

the study of there problems. Looked at in a long-range
perspective we are able to propose at least three global
cycles of historical evolution relating to the phenomena
of urbanization in South Asia and beyond. The first

of these cycles is associated with the great chalcolithic
bronze age transformation that took place in the 3rd

and 2nd millenium B.C. in Africa (in the Nile Valley),
in three key nuclear zones in Asia. (i.e. Mesopotamia,
the Indus vélley and the Yellow River valley) and in

- South~east Europe the second cycle begins with the
generalized diffusion of iron technology in the 01d
World through the 1lst millenium B.C., culminating in

the emergence of a number of historical civilizations.

The 'first' urbanization in Sri Lanka, represented by

the mey site of Anuradhapura, is located within this

time horizon.

The third cycle overlaps the second. It has its roots

in the 7th century, with the end of the classical era

in Europe and West Asia, the dynamic rise andvexpansion

of Islam, the exponential developments of the civilizations
of Post-Guptan South Asia and Tang China, and the emergence
into the full light of history of Japan, Korea and South-
east Asia. This third cycle has its culmination in

the developments of the post-13th century‘period - that

critical period which saw the dynamic rise of Europe.

The 11th/12th/13th centur; marks, a critical watershed
in the Asian historical trajectory. 1In Sri Lanka, in
particular, as in Sotheast Asia, this boundary is as
or more important as that of the 7th/8th century.



Our hypothesis of the 'second urbanization' belongs

to this time.horizon.

The urban forms of the first urbanization in Sri Lanka
are important for the evidence they provide with regard
to the spatial morphology or urban centres, the social

meaning and function of the urban form, the internal

organization of space, general evidence of urban lifeways,

and so on. The cities of the first urbanization were

the great power centres of a dominantly centralised

state. They are characterized by a geometricality of

form and a monumentally of structures, reflecting the
nature of their relationship with the other constituent
elements of the society at whose centre they stand.

The 'second' urbanization sees 5’fractﬁring and dispersing
of this systemic-concenfration of power. It is marked

by the decentralization of polity, the emergence of
multiple kingdoms and mini-and micro-polities associated
with a variety of urban and port centres - all
manifestations, in my estimation, of a new historical
dynamism in which commence, mercantilism and cosmopqlitanixm
played a significant if as yet incaloulable role. The,
long-range inaplications arising from our investigation
involves the question why this dynamism laided to respond
to the challenges that arose in a fourth cycle of global
change that begins in the 15th and 16th century.



EMOTION STUDIES

Padmasiri de Silva

(i) Research projects have been formulated within the
framework of "Emotion Studies". The figgg project

which emerged out of emotion studies is a project on
suicide, "An epidemiological study of suicide and attempted
suicide in Sri Lanka". A workshop held at the I.F.S.
examined the conceptual and theoretical aspects of the
notion of 'suicide'. This was followed by a review of
literature on a limited number of studies on suicide

in Sri Lanka. An interview guide was formulated for
investigations. The first phase is being concentrated
on a study of suicide in the Kandy district. To map

out the distribution of suicide, data has been collected
from 20 police stations. Once this data is analysed

and processed an indepth study of suicide and attempted
suicide will follow. It is expected that this study

should be completed in about six months.

(ii) The second project is entitled "Emotions and
Medicine". This project has already passed through

three stages and three papers on this research area

have been presented " (a) A study of emotions and emotion
theories. After general introduction was presented

at the I.F.S. "Philosophy Forum”, a more detailed study
was presented as a paper entitled, "Emotions and their
Shadows" at 40th anniversary of "The Fullbright Programme"
held in Colombo in June 1987 ; (b) A paper on "Ethical
Values and Medicine" was presented at a seminar on "Medical
Ethics" at the P.W.P.A. conference, December, 1987.

(c) A paper dealing with the place of emotions in
medicine, entitled, "Understanding Human Emotions and

their Relevance for Medical Ethics" was presented at
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the ICUS conference in Atlanta in November, 1987. This
will form a chapter in book which is to be published

by Paragon Publishers, New York. Two workshops on "Medical
Ethics" and "Medicine and Emotions" are to be held at

the I.F.S. this year.

(iii) The Philosophy Forum was formulated as an I.F.S.
project for General Education open to academics as well
as the general public. We had ten lectures and the
response was excellent. We have built up a kind of

"core group" of people who attend the lectures and
participate in the discussion. The 1988 Philosophy

Forum is being organised around the theme "LIVING IN
COMPLEX TIMES". A selected number of these presentations
will be revised, edited and prepared for publicatioh

as an I.F.S. project.



PRIMATE STUDIES
Wolfgang Dittus, Ph. D.

The general objective of this research is to develop our
understanding of the biological basis for social behavior in non-human
primates. To this end, a number of studies have been carried out in
the last year which address this aim from several interdisciplinary

perspectives.

The study subject concerns a population of wild toque macaques
(Macaca sinica), which live in their natural forest habitat at
Polonnaruwa. In this population over 550 macaques from 25 different
social groups have been individually identified, and their social:
behaviors, demographic fates and kinship lineages have been traced
over the past 13 years. There is, therefore, a unigue and invaluable
resource of information available from this population that allow us
to address many basic sociobiological questions.

The fundament to these studies concerns the long—-term monitoring
of individual life-histories (births, deaths, emigrations and
immigrations), particularly as these are influenced by certain social
behaviors and environmental changes. In the last year, as in all
years, on the practical side, this involved the regular updating of
individual identities for all macaques in the population, the monthly
censusing of all macaques in all 25 social groups, regular testing of
dominance rank relations among members within groups as well as
between groups, and the weighing of macaques in order to- deflne
individual differences in physical growth.

These basic monitoring researches were supplemented with studies
of a narrower focus. Thus, we trapped and biomedically processed
nearly 200 macaques from several groups in order to take blood samples
for genetic and immunological analyses. (All macaques were released
unharmed hours after trapping). The aim of this set of studies is to
define the genetic structure of the population, as well as to
determine paternities for young macaques. The determination of
paternities is unique for any wild vertebrate population, and this new
information sets the stage for future research at very frontier of
sociobiological science. The immunological assays serve to define
individual differences in morbidity. All demographic, growth, genetic
and immunological data are tied to identified individuals of known
age, sex, matrilineal kinship, social rank and history. Therefore, we
are -able to test for statistically 51gn1f1cant patterns among these
various interrelationships.

A student project, examining the behaviors of old-~aged and of
injured animals, is in the final phase of dissertation writing. One
major publication appeared in print in 1987 and two more are in press.
One of these papers tests several hypotheses concerning the causes of
social group division, and some of these results will be reviewed in
the oral presentation of this year's progress. Finally, one film was
produced concerning the primate research at Polonnaruwa. The film
will be distributed internationally for television. '

6"
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GROUNDWATER AND HUMAN HEALTH

C.B. Dissanayake

The study of the effect of the physical environment

in the epidemiology of human cancer, dental diseases

and goitre in Sri Lanka forms one of the main objectives
of the Soil, Vegetation and Health Group of the Institute
 of Fundamental Studies. In view of the fact the vast
majority of the people of Sri Lanka live in very close
contact with the physical environment, the health of

the community depends to a marked degree, on the chemistry

of the environment.

The link between iodine and goitre is one of the first
associations recognized between a trace element in the
environment and human health and nutrition. Eventhough
iodine has long been recognized as an important element
environmentally, the geochemical behaviour of iodine
and its distribution in the environment has been poorly

described and somewhat neglected in geochemical literature.

Endemic goitre is a health problem of national importance
in Sri Lanka. The marked geographical variations as
observed in Sri Lanka clearly point to the wide variation
in the abundance of the element iodine and perhaps to
other factors that control the geochemical mobility

of iodine.

Previous epidemiological surveys in Sri Lanka revealed

that goitre is endemic in the Central, Western, Sabaragamuwa
and Southern provinces of Sri Lanka. Recent investigations
show that the endemic belt should be enlarged to include

the whole of Uva province and at-least a part of the

Northwestern province,
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However, cur studies reveal some interesting facts :

1. Endemic goitre regions are mostly restricted

to villages and show extremely sharp boundaries.

2. Even in the goitre regions, the daily intake
of iodine is well above the critical levels
specified by the W.H.O. for endemic goitre.
The levels in the 'non-goitre' regions however

are higher.

3. The presence of pockets of goitre regions
appear to indicate multifactorial causes closely
linked to the geochemistry of trace and major
elements in the soil and water of the regions
concerned. Cobalt and Manganese for instance

are two elements worthy of detailed study.

4, Even though iodine deficiency in the diet
is the chief causative factor, other geochemical
factors appear to exert a controlling effect
on the iodine availability.



STATISTICS AS A TOOL

Dr. N. Yatawara

It is well known that statistics is the method of extracting
valuable information regarding hidden relationships existing
between variables in experimental data. However, the analysis
could lead to wrong conclusions if the data consists of spurious
observations. These type of observations are fairly common

in data and can come about due to various reasons such as

a recording error, an operator error or due to the addition

of a wrong amount of a catalyst etc., Isdlating these so

called "outliers" has become a challenging problem for statisticians
today. Although some work has been done on outlier detection
with regard to independant data, a literature survey revealed
that very little has been done with respect to time series

data. Part.of my research was thus, to investigate efficient.
ways of hahdling this intriguing problem of outlier detection

in time series data.

Research was conducted in this direction under three different
topics, viz

i, Off linme outlier detection.

-ii. Robust Kalman Filtering

iii. Industrial Quality Control

Under the first category I have extended some of my Ph.D

work and a paper Co-authored with Bovas Abraham entitled

"A score test for detection of time series outliers" was

accepted for publication by the journal of the time series

analysis in July 1987. Under two, I have again extended

ch. 2 of my Ph.D thesis and a paper Co-authored with Bovas

Abraham and John Macgreger entitled "A Robust Kalman Filter"

was tentatively accepted by the jourmal of the American Statistical
Association’in November 1987. 1In this paper only the observational

)



outliers were considered and the robust filter was developed
assuming that the measurement error may come from either

one of two normal distributions with the transitions governed
by a Markov Chain. The resulting filter comes out to be

a weighted sum of two Kalman filters acting parallel to each
other. Under three, Investigati’éﬁé'are being carried out

. to devise newer techniques for industrial 'qualit»y control
based on event detection idemss and preliminary writing ofi

a8 paper entitled "A Novel Approach to Industrial Quality
Control®", has just begun. ‘



DERIVING A FIELD SHEAR STRENGTH ENVELOPE
FOR LANDSLIDE-PRONE SOILS

T.A. Kuruppuarachchi

Measurement of shear strength parameters for a large
number of samples is necessary for the aerial evaluation
of slope stability for watershed management purposes

in mountainous catchments. In the instances where facilities
for shear strength measurement are dearth, it is possible
that limit equilibrium slope stability techniques can

be employed to establish failure envelopes for given

soil categories under likely field conditions. = A field
shear strength relationship for the residual and colluvial
soil mantles occuring in the Belihul Oya Catchment of

the Maturata area was derived from back stability analysis
techniques. It was evident that the shear strength of
these soils is stress dependent at low stress conditions.
However, it was considered that a conventional Terzaghi -
Coulomb type failure criterion can still be approximated
for the material for the purpose of rapid assessment

of slope stability in this catchment.



THE LOCATIONAL PATTERN OF EARLY HISTORIC SITES IN THE
PLATEAU OF KANDY

Chulani Rambukwella

The main attempt in this study is to understand, factors
responsible for the locational pattern of Early Historic
sites. Our study falls within a chronological context
of B.C. 3rd century to 3rd century A.D. Attention is
focused on Brahmi inscription-bearing sites, drip-ledge

caves and Early Historic temple sites.

This Plateau of Kandy is a link area for several other
river valleys situated in hills. There are natural
paths connecting these areas with each other. 1In the
areas peripheral to the central valley, arcaheological
sites are situated along the banks of water courses.
These routes were always used in history. The location
of the ambalam (belonging to the Kandy period) often

coincide with the same routes.

It is significant that these sites are situated near
important economic mineral resources. Iron ore, copper,
mica and mineral stones'are such resources, The early
inscriptions mention lapidary, metal smiths, merchants
and quilds indicating craft and commercial activities

in this region.

A study of the inscriptions indicate the existence of
local chieftains who exercised their authority over
resources and routes, and thereby had taken over the

economic control associated with these settlements.

Some sites are situated near the narrow alluvial soil.
Those settlements were obviously associated with agricultural
activity to sustain other communities residing in less

productive areas.



INDO-LANKA RELATIONS - THE DEVELOPMENT OF
NORTHERN AND SOUTHERN VIOLENCE IN SRI LANKA

Rohan Gunaratna

In the historic decade of the 1970's Sri Lanka witnessed

the emergence of violence both ih the South (1971 insurrection)
and in the North (beginning with the assassination of

the Jaffna Mayor on July 27th 1975).

The Southern violence was militarily quelled and the
militant leaders and- their cadres were imprisoned.
Unlike Southern militancy the northern militancy gathered
wide public support and co-operation from the Tamil
speaking people as their demand for equal opportunity
in the spheres of education and employment was always

at abeyance. In particular those who were victimised
or witnessed the racial riots of 1956, 1958, 1961, 1974,
1977 and 1981 and in 1983 saw Samuel David's concept

of Eelam (a creation in 1961) as the only alternative

to the so called discrimination of the Tamils by the

Sinhalesel.

Unfortunately to quell northern militancy which had
transformed itself into ethnic terrorism, the decision
makers and the policy makers ill adviced the Government
of Sri Lanka only to resort to a military option. A
seond major error was the absence of cordial relations
between Madras and Colombo, and the tension over "US
interests in Trincomalee" weakened the political and

diplomatic dialogue between Delhi and Colombo. In addition

1 It is well known that for 150 years the colonial
masters, the British favoured the minority Tamils as part
of their divide and rule policy. Following independence,
when equal education and employment opportunities were
being created, the Tamils began to feel that they were
being discriminated by the majority community.



the Central Government interests in Tamil Nadu which
determined the political future of two Indian leaders
catalysed the development of 36 ethnic militant
organisationsz. Post-Operation Liberation, an effort

to capture the northern city and coast line on May 26th
1987 witnessed Inaian airforce planes violating Sri-
Lankén airspace and a crisis period in Indo-Lanka relations.
Jayewardene-Gandhi agreement of July 29th 1987, an Accord
proposed by India was acceptable with minor amendments
and served as an alternative to an escalating conflict
between Sri Lanka ané India. . India had ceased to be

a mediator and had become a participant in Sri Lanka's
ethnic crisis.

There are connections and aprallels between northern
and southern militancy. In 1978 the Southern militants
were pardoned and they were given an opportunity to
enter the mainstream of Sri Lankan politics. Similarly
with the signing of the Accord, the northern militants
were given an amnesty. Both groups have today taken

up for arms.

The question "Can a northern group of armed youth, misled
by "Leaders" of their choice, and not necessarily of

the masses ever enter and survive in the mainstream

of a democratic politics? If and when the Indian peace
makers return to India will the masses cut off their
support to the Sinhala militant groups? If the Government
sincerely impliment the Accord, will the militant groups

continue to enjoy'the support of the minority Tamils?

Za Recent studies indicates that the Research and the
Analysis Wing (RAW) of the Indian Ministry of Defence

and External Affairs too have supported the weapon training
of some of the prominent Sri Lankan Tamil militant groups.



This paper will discuss ome aspects of northern and
southern militancy, the changing attitude, trends and
thinking patterns of the masses, and a possible solution
to the crisis that is facing Sri Lanka today.
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RESEARCH PROGRAMMES FOR 1987

Division: Life Sciences
,I
PROGRAMME COORDINATOR PROJECT SCIENTISTS INSTITUTIONS
. INVOLVED
Biological Nitrogen Prof. S.A. Kula-' Resource Centxe Prof.S.A. Kula- IFS & Univ. of -
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Micro Organisms Ms I.M. Sama- IFS
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Lanka Silva
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Medicine infantile Dr A. Jayasinghe IFS & Univ, of
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Arteriosclerosis Dr S. Mendis Effect of Coco- Dr S. Mendis IFS & Univ, of
nut oil in Serum Peradeniya
Lipid Profile Dr M.U. Jaya- IFS
of Sri Lankans sekera

Prof. R.W. Wirslet

Univ. of Chicago




Division: Life Sciences

PROGRAMME COOORDINATOR PROJECT SCIENTISTS INSTITUTIONS
INVOLVED
Primate Studies Dr W.P.J. Dittus Primate Social Dr W.P.J. Dittus IFS
. Behaviour ‘i
|
Monkey popu- Dr W.P.J. Dittus IFS

lation Genetics

Dr D. Mebrick

Univ. of Colurbia

Monkey Dental Dr W.P1J. Dittus IFS .
Plate growth Dr r. Mendis Univ. of Peradeniya
Monkey Morph- Dr W.p.J. Dittus | IFs
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Univ. of Peradeniya

Monkey Viral
Immunology

W.P.J. Dittus
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Divi.s:l.on£ Earth and Space Sciences

and Health

carries, cancer
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Prof. C,B. Diss-

PROGRAMME QOORDINATOR PROJECT SCIENTISTS INSTITUTIONS
INVOLVED
Soil Toxicity Dr F. Ponnamperuma Iron Toxicity Dr F. Ponnam- IFS
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Mr P. Deturck Univ, of Leuven
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Prof. K.K. Pathi~ : |Univ. of Ruhuna
rana !
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Soil Vegetation Dr M.U., Jayasekera Incidence of Dr M,U. Jaya- IFs
goitre, dental sekera

IFS & Univ. of

anayake Peradeniya
Dr F. Ponnamparuma |IFS
Dr R. Weerasooriya |IFS
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Economic Prof. C.B. Dissa- IFS & Univ. of
Geology nayake Gem Stones anayake Peradeniya
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DIVISION: Mathematics
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THE INSTITUTE OF FUNDAMENTAL STUDIES
|
PUBLIC LECTURES 1987 '

January 28 - Dr Gamani Corea !

Hon. Senior Fellow, Institute of Fundamental Studies
& Chancellor, Open University, Nawala ’

" NORTH SOUTH DIALOGUE: WHAT FUTURE?"

February 25 - Professor Paul Wasserman
Professor of_Library Science,
University of Maryland, USA

" THE INFORMATION COMMUNICATION AND TRANSFER PROCESS
IN SCIENCE AND TECHNOLOGY "

March 25 - Professor K.M. de Silva
Executive Director, International Centre for Ethnic
Studies & Professor of Sri Lanka History, University
of Peradeniya, Peradeniya

" ETHNICITY AND POLITICAL CONFLICT — A COMPARATIVE
PERSPECTIVE "

April 29 - Professor K. Arudpragasam V ..
Vice Chancellor, The Eastern University, Batticaloa

" THE ETHICS AND PHILOSOPHY OF CONTEMPORARY BIOLOGY"
May 27 - Dr. O.P. Kulshreshtha
Chief Technical Advisor & Advisor in Technical Education,
Open University, Nawala
(United Nations Development Programme)

" DISTANCE EDUCATION "

June 24 " =  Mr Asoka de Lanerolle
' Chairman, Export Development Board, Colombo

" EXPORT DEVELOPMENT ESTABLISHING THE PATTERNS FOR THE
21ST CENTURY "

July 29 . - Mr Godfrey Gunatilleke
Vice Chairman, Marga Institute, Colombo 5

" DEVELOPMENT AND THE QUALITY OF LIFE IN SRI LANKA "



August 26 - Dr C.R. Panabokke ' !
Soil Scientist, International Irrigation Management
Institute, Digana

" SOME ASPECTS OF PEDOLOGY AND GEOMORPHOLOGY OF SRI LANKA'S
SOILS AND RICE PLANTS "

September 30 Professor Ediriweera Sarachchandra
Emeritus Professor :

University of Peradeniya, Peradeniya

" DEVELOPMENT AND CULTURAL/AESTHETIC VALUES "
October 28 - Professor A. Aluvihare

Professor of Surgery

Faculty of Medlclne, University of Peradeniya
Peradeniya

" THE 19908 AND SURGICAL SKILLS "

November 25 - Dr W Rasaputhra
" Governor, Central Bank of. Sri Lanka, Colombo

" ASSUALT ON POVERTY "
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January 07 : Mr.K.K.M.W. Silva

Department of Geology, University pf Peradeniya
/

"EPPAWALA PHOSPHATE DEPOSITS - PAST PRESENT & FUTURE"

Jahuary 15 Professor G.A. Dissanayake
’ Department of Physics, University of Peradeniya

" TEACHING PHYSICS - ITS EXCITEMENT & ITS FASCINATION "

January 21 Dr.. Buddhi Weerasinghe
Open University of Sri Lanka

" RESOURCE CONSERVATION IN SRI LANKA - ANOTHER VIEW "

Januafy 22 Professor Hans Anersten
Institute of Geology, University of Uppsala

" KINETICS OF METAMORPHIC PROCESSES STUDIED BY
MINERAL CHEMISTRY "

January 29 Dr. G. Keerthisinghe
Department of Agricultural Chemistry, Unlver81ty of Peradeniya

" ASSESSMENT OF NUTRITIONAL STATUS IN SOILS "

February 11 Dr. M.C.L. de Alwis
Director, Veterinary Research Institute, Peradeniya’

" HAEFMORRIAGIC  SEPTICAEMIC-WORLD SITUATION WITH
SPECIAL REFERENCE TO ASIA "

February 12 Dr. Rohan Attele
) " Coordinator/Mathematics Programme, IFS

" A CASE FOR MATHEMATICAL AWARENESS IN SRI LANKA - THE
MATHEMATICS PROGRAMME OF THE INSTITUTE OF FUNDAMENTAL STUDIES"

February 18 Professor S. Widanapathirana
’ Department of Botany, University of Kelaniya

" SOME BASIC INFORMATION ON PHYSICAL CHEMICAL AND .
MICROBIOLOGICAL CHARACTERISTICS OF NATURAL FOREST SOILS -
IN SRI LANKA "



March 04

March 11

March 18

April 08

May 20

June 10

June 17

July 01

Professor R.H. Wijenayaka
Department of Chemistry, University of Ruhuna

"UNDERSTANDING THE STRUCTURE OF CONCENTRATED
ELECTROLYTE SOLUTIONS " t’

Dr. Sue Nadesan

‘us Peace Corps and’Seﬁior,Fellow,IFS

"LEAD POISONING _ FACT OR FICTION ".

Dr. I.A.U. Gunatilaka i
Department of Botany, University of Peradeniya

" A DECADE OF BOTANICAL RESEARCH AT SINHARAJA AND ITS
CONTRIBUTIONS TO CONSERVATION AND UTILIZATION OF
PLANT RESOURCES "

Professor P.A.J. Perera
Department of Biochemistry, University of Peradeniya

" EFFECTS OF MICROWAVE PROCESSING OF FOOD "

Professor J.M. Gunadasa
Department of Geogrphy, University of Peradeniya

" CROP DIVERSIFICATION IN SRI LANKA "

Dr. F.P. Amerasinghe
Department of Zoology, University of Perdeniya

" MAN, MOSQUITO & MAHAWELI "
Dr. S. Somasiri’

Land & Water use Division, Department of Agriculture,
Peradeniya '

" AGRICULTURAL DEVELOPMENT IN THE DRY ZONE OF SRI LANKA "

Dr. D.J. Weligama
Veterinary Research Institute, Peradeniya

" BOVINE BABESIOSIS (TICK FEVER) - THE DISEASE AND
ITS CONTROL "



July 15

July 22

August 12

August 19

September 02

September 09

September 16

September 23

October 07

Pr. J.S.M, Peiris
Department of Microbiology, University of Peradeniya

" MONOCLONAL ANTIBODIES AND THEIR APPLICATIONS "

|

Professor D.T.B. Tennakone
Department of Chemistry, University of Peradeniya

" CLAY BASED INDUSTRIAL'CATALYSTé "
Dr.E.K. Rodrigo, Department of Psychlatry
Un1vers1ty of Peradeniya

"HUMAN SEXUALITY - CURRENT PERSPECTIVES"

Dr. L. Pinto
Department of Zoology, Open University of Sri Lanka
Colombo

"THE MANGROVE RESOURCE OF SRI LANKA"

.Dr.-Morley de Silva

University of Ruhuna, Matara

" GLOBAL CO2 PROBLEM"

Dr. Hans Oberdeick
Department of Philosophy
Swarthmore College, U.S.A.

" PROFESSIONAL ETHICS IN A CHANGING WORLD"
Dr. P. Sivapalan
Director, Tea Research Institute

"INTEGRATED PEST MANAGEMENT"

Dr. N.D. Yatawara

- IFS & Faculty of Engineering

University of Peradeniya

" QUALITY CONTROL IN INDUSTRY-A NOVEL APPROACH"

Dr. S.A. Leelananda
IFS & Department of Physics
University »f Peradeniya

“"ACOUSTIC ECHO SOUNDING OF THE ATMOSPHERIC BOUNDARY LAYER"



October 14

November

November

November

December

December

o4

11

18

02

09

Dr. Tudor Silva
Department of Psychology, Un1vers1ty of Peradeniya

"EQUALITY, EDUCATION AND URBAN PQOR IN SRI LANKA"

Dr. Jayanthi Edirisinghe
Department of Zoology, University ' of Peradeniya

"TRENDS IN BIOLOGICAL CONTROL USING INSECTS"

Mr. Godwin Samararatne
Meditation Centre, Nilambe

"SOME ISSUES IN PARAPSYCHOLOGY"

Mr. Jinapala Alles
Consultant, National Institute of Education

"FAMILY BACKGROUND AND PUPIL ACHIEVEMENT IN
SRI LANKA"

Professor K Vlassak
Katholieke Universiteit of Leuven, Belgium

"FIELD MEASUREMENT OF DINITRIFICATION AND AMMONIA
LOSSES"

Dr. Mirko Fryba
Swiss Holistic Health Association

"PSYCHODRAMA-A BRIDGE BETWEEN FANTASY & REALITU"



January

January

January

January

January

January

January

January

January

January

February 05

February 07

13

13

14

15

19

19.

19

20

20

22

VISITORS TO THE IFS-1987

Professor William Bechhoefer,
Director, Design
University of Maryland USA

Dr C. Von Keudell,
Director, Ayurmedica
8134 Schloss, Posshefen, FRG

Professor Michael Green
BOSTID, Washington, USA

Dr Alain Bruguieres
4 ,Ter Rue Des Ecoles 75005

Paris, France

Dr Athula Attygallu

~Institute for Organic Chemistry

University of Erlangen, FRG

Dr Gerhard Voll
University of Cologne
FRG

Professor Herbert Kroll
Institute of Mineralogy
University of Munster
FRG

Mr Bogoda Premaratna
US Ed. Foundation
Sri Lanka '

Professor P. Wasserman
University of Maryland,
USA

Professor Hans Annersten
Institute of Geology
Uppsala University
Sweden

Dr Nancy Yildiz
Asia Foundation
Colombo ’

Professor Ravi Ravindra
Dalhonrsie University
Halifax

Canada



February 11 Dr John L. McLucas
Executive Vice President & chief Strategic Officer
Communications Satelite Corperation
USA
§
February 14 Dr Colin Pride
Programme Officer
IDRC, Ottawa

Canada

February 16 Professor Marshall R. Singer
University of Pittsburgh
USA

February 20 Dr Gerhard Kapitan
Marine Archaeologist
Sicily

March 03 Dr C. Von Keudell,

Director, Ayurmedica
8134 Schloss, Posshefen, FRG

Dr Verner Kuellmalz

Deputy Director

‘State Museum for Mineralogy and Geology
Dresden, GDR

March 05 Mr R. Baker
Resident Representative
British Council
Sri Lanka

Mr Manzur Zaidi
UNDP
New York, USA.

Mr Mathew Kahéne

UNDP
Sri Lanka

March 31 . Professor Richard Litz
University of Florida
USA

April 06 "~ Dr J. Douek

. Luton College of Higher Education
‘ UK

April 07 Dr George Coyne
Vatican Observatory
Italy

April 22 _ Professor K. Vlassak .

Katholieke Universiteit
Leuven, Belgium



April 2

2

April 29

July 02

July 16

August

Augugt

August

August

August

. August

10

17 -

17

17

17

17

August 17

Dr. J. Werenne
University of Leuven
Balgium

Mr. Bin Satoh |

'~ 2-12-10 Naritahigshi

Siginam
Tokyo

Mr. Carlos R. Lola
A.T. International
Washington D.C
U.S.A

Mr. Rupert C.C. Perera
Lawrence Berkely Lab
Berkely

CA 94720

Professor A. Kroner
30 Draiserster

6500 Mainz

FRG

Ms. Annette Baur
Draiserster
154

6500 Mainz

FRG

Dr. David Ellis
Department of Geology

The Australian National University

Canberra ACT

Mr. Lawrence N. Olang
Geological Survey of Kenya
P.0. Box 30009

Nairobi

Mr. C.G. Nambiar
Department of Geology
Govt College
Kottayam-13

Kerala

India

Dr. Mike Rubenach
Department of Geology
James Cook University
Townsville

Australia

Dr. Vasiily Kitsul

Institute of Geology
Yakutian Branch, Siberian
Academy of Science USSR )

Department USSR



August

August

August

August

August

August

August

‘August

"August

17

17

17

17

17

17

17

17

17

Dr. Claude Delor

University of Western Australia
Department of Geology .
Nedlands

W.A. Goog '
Australia ' ‘

Dr. Victor Gleboritsky |
Institute of Precambrian

Geology Academy of Science of the USSR
Nab, Makarova

2 Leningrad 199164

USSR

Dr. N. Shadakshara Swamy
Department of Geology
Bangalore University
Bangalore 56

India

Dr. John Sheraton

Bureau of Mineral Resources
P.0. Box 378

Canberra City

Act 2601

Australia -

Dr. Yosuhito Osanai
Department of Geology
Hokkaido University
Japan

Dr. Masaaki Owada
Department of Geology
Hokkaido University
Japan :

DR. Vivek S. Kale
Department of Geology
University of Poona
Pune 411007

India

Dr. Masao Asami

Department of Geological Sciences
College of Liberal Arts ’
Okayama University

Okayama

Japan

Dr.Yoshikuni Hiroi
Department of Earth Sciences
Faculty of Science

Cliba University

Yayoi

Cho Chiba 260

Japan



August 19 - Dr. Paul A Groves
University of Maryland v
U.S.A.

August 19 Dr. J.M. Bjorkman
: University of Maryland
- U.S.A. _ '

August 19 Dr. Robert Carroll
Saugerties High School, New york
U.S.A.

August 19 Dr. Paul Hanson
: California Lutheran College
U.S.A.

August 19 Dr. Robert Hertig
Fort Valley State College
U.S.A.

August 19 Dr. David Hayano
California State University
U:.S.A.

August 19 - Dr. Ladd Johgson _
' California State University
U.S.A.

August 19 Dr. Judith Johnson
Adelphi University, New York
U.S.A.

August 19 Dr. Patricia Keith
Iowe State Universit
U.S.A. :

August 19 Dr. Judith Owens
Kimbell High School
U.S.A. ‘

August 19 Dr. Janet Rudolph
Samuel Gompers High School, California
U.S.A.

August 19 . Dr. Robert Scull
' Shippensburg University
U.S.A.

August 19 Dr. Robert Shelton
Morgan Park Academy, Chicago
Illinois

August 19 Dr. George Stoner
University o.' Washington
U.S.A.



August 19 " Dr. Ingolf Vogeler
University of Wisoonsin i

U.S.A.

August 20 Dr. George V. Coyne
Direcctor, Vatican Obsecrvatory '
Italy

August 20 Mr. Roland Silva

Commissioner of Archaeology
Department of Archaeology

Colombo

August 20 Dr. M. Prickett
Archaeological Dept. Office
Kotte :

August 20 Prof. M. Domros

Geographisches Institut
West Germany

September 05 Dr. Karunakara T.M. Hegde
M.S. University of Baroda
India

'~ September 09 Dr. Hans Oberdiek
Swarthmore College
U.S.A.

October 08 Dr. Dieter Schimanke
Universitat der Bundeswehr
Institute fur Verwaltungswissenschaft
Hamburg ‘

October 08 Prof.Dr.Hans Becker
Universitat des Saarlandes
West Germany

October 17 Dr. G.L. Springer
Deutsche Geselleschaft Fiir Technische-
Zusammenarbeit  (GTZ) GMBH
West Germany

October 27 - Mr & Mrs Edward Marks
Deputy Chief of Mission
American Embassy

Colombo

October 29 Mr. T. Nakamoto

: Japan Information and Tech. Service Co.Ltd.

Tokyo
Japan

October 31 ' Mr. M. Trembly
209 Primrose Ave

- Ottawa

Canada



November

November

December

December

December

December

December

December

December

December

December

December

December

o4

ou

12

12

15

15

15

17

28

28

28

28

28

Dr. James Davies

Laurentian University
Sudbury, Ontario ;
Canada

Dr. R. Whitehead

Laurentian University !
Sudbury, Ontario

Canada

Mr. John R. Pierce .
Standford University, Standford CA 94305
Stanford C.A.

U.S.A.

Ms. Brenda Woodland Pierce

Stanford University, Stanford CA 94305
Stanford C.A.

U.S.A

Hon. A.C.S. Hameed
Minister of Foreign Affairs
Colombo

Hon. Mohamed A Sherif
Islamic Society
Tripoli

Libya

Mr. Bernard Pruniers _
Counsellor for Scientific & Cultural Affairs
Ambassador de France

Mr. Gerard Petitqueur
Director Alliance Francaise
Kandy :

Prof. Atle Selberg

Institute for Advanced Study
Princeton, N.J. 08540

U.S.A.

Prof. Robert Rankin & Ms. Mary Rankin
98 Kelvin Court .
Glasgow

Gil2 U.K.

Prof. K. Ramachandra
TIFR Bombay-400005
India

Prof. E.C.G. Sudharshan
Institute of Math. Science
Madras

Prof. Bruce C. Berndt

Department of Mathematics

University of Illinois, urbana, IL 61801
U.S.A.



December

December

December

December

December

December

December

28

29

29

29

29

30

30

Prof. K.S. Srinivasan i
35 DDA Flats

Golmohar, Enclava

New Delhi 49

Prof. K. Srinivasa Rao
Institute of Math. Science
Madras 600113

India

Prof. (Ms) G. Bhamathi

Dept. of Theoretical Physics
University of Madras

Madras 600025

India

Mr. D. Zagier

Dept. of Math.
University of Maryland
College Park '

MD 20742

U.S.A.

Mr. L. Washington
Dept. of Math.
University of Maryland
College Park

MD 20742

U.S.A.

Mr. George Keyt & Ms. Kusum Keyt
Amunugama '
Gunnepana

Visharada W.D. Amaradeva
139 Elvin Place
Nugegoda



VISITORS
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IFS map of Eppawala |

phosphate deposits .

by Nalaka
Gunawardene

The Institutc of Fun-
damental Studics (IFS)
plans to prepare a de-
tailed map of the large
phosphate deposit n
Eppawala, to enhance
orospects of using this
valuable resource as a
fertilizer. .

There is an estimated-
25 million tonnes o
phsphate in the de-
posit, which would be
.able to provide our
phasphate fertilizer
needs for more than 100
years, said Dr. Felix
Ponnamperuma, a soil-
scientist attached to the
IFS.

“There are several
kinds of phosphate in
the' Eppawala deposit
and their relative dis-
tribution is not yct
known. We intend to
make a map, wmaking
out the arca which have
phosphate that can be
used in the immediate
future™, he said.

At present, Sri Lanka

imports a large amount
of phosphate fertilizer
for many crops,
although the tea and
rubber plantation in-
dustrics have been us-
ing Eppawala phos-
plate for some time,
“The phosphate deposit
as it is cannot be used as
a genera. fertilizer™. “It
has to be chemically tre-
ated and processed.
Then we can use it for
rice, vegetables and a
lot of other crops too™,
said Dr. Pounamper-
uma.

The soil seiontist
added that the soft por-
tions of the phosphate
deposit could be util-
ized first. “'The map we
intend to prepare would
pinpoint these areas.
The value of rock phos-
phate  depends onits
soltness™, he said,

Mcanwhile. Dr.
Kapila Dahanayake, a
peologist  attached 1o
the Peradeniva Uni-
versity who also acts as

'

a Deputy Director of
the IFS, told ‘The Is-
land? that the Eppawa-
Ja phosphate  deposit
could be converted into
single  supcer-phosphate
or triple super-
phosphat: 1o get max-
fmum use of #oas a
fertilizer. “The IFS, .
along with the Dept. of
Geaological Jurvey and
the Depts. of Geology
and Chemistry  at the
Peradeniya University,
plans to carryout this
survey of the phosphate
deposit. A complete
geochemical and peolo-
pical survey will bhe
done™, he said.

the 1ES has orga-
nized a rescarch collo-
quinm on CEppawala
Phosphate  Deposi
Past. Present andg Fu:
ture” by NMr. K. K. M,
W, Silva of they Dept.
ol Geology, Universyity
of Peradeniya (iu]:ly,
(Wednesday) at 5.00
p-m.. at their headguar-
teis in Hantane, Kandy.
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Heart Disease: early preveniive measures neessary

{Scnkadgalg Special Correspoadent:)

The high incidence of
Coranary  Heart Discase
CHDY in Sri Lanka,
sould be greatly reduced
by the adoption of pri-
mary preventive mea-
swes, according to Dr.
(M) Shanti Mendis of
the Faculty of Medicine,
University of Peradeniya.

Dr. Mendis said this at

.t vesearch colloguinm
held at the Tastitute of
Fundamental  Studies.
presided over by its Di-
rectors Prof. Cyril Pon-
ninmperuma recently.

The prevalence  of
Coronary Heart Discase
CHDY, in 8.3 of those
in the age proup 40 - 70
yeus i St Lanki, is us
high as that found in af-
fluent western popula-
tions. .

Enumerating the
many Risk Factors of
Coronary Heart Discase.
Dr. Mendis identificd

three of them which were -

must relevant to the Jocal
situgtion. - These were,
High Blood Pressure,
Smoking and cxcess of
Cholesterol in the blood
{hyprer-cholesterolaemial,

A study of 10,000

~peeple sereened at the
prey

Teavhing Hospisal, PPaa
deniya, revealed thit as

much as 43¢ of the po-

pulation suffered from
high blood pressure of
some severity. A diasto-
lic blood pressure of 95
mm. of mercury was

*found in 217, of the age

group 41-50 years while
it rone 1o W7 i the case
of these in the age group
51 00 yeurs. 1t has been
demaonstrated that high
Dlowd pressure is i strony,
wraded and independent
predictor of CHD sk,

1t has been shown that
sven i small seduction in
the dictary saht intahke
whinh s as Ingh as
R.7em. per day for Sri
Lankans lowers  the
average blood pressure in
a sample population.
Even a small reduction in

- the blood pressure could

bring about a large re-
duction in CHD of the
population.

The sccond major risk
factor, smoking tobacco
is also in the increase,
from 40%, of the adult
population (in Kandy) 20
yeirs ago, o 65%; today.

It has bhcen shown in
miny studics that piving
up smoking Jeduees the
185k of developing CHD.

The third majo} risk
factor is high cholgsterol
levels in the blood. Sri

Lankans have o high

mean cholesterol level of
216 mg/dl (milligrams
per  deciliter) in  the
blood. This relatively
high value is comparable
to that of many affluent
cultures iny various parts
of the world. .
Preventive  measures
against CHE should stant
carly, A simple test such
as blowd pressure weasu-
rement and serum cho
lesterol estimation would
enable the identification

" of individuals at special

P

risk. Taking into consi-
deration at thesame time
of several risk factors,
amwonpe which a family
history of CHD s very
important. would
strengthen the prediction.
Such individuals _ can
then be piven the speciad

preventive  care lllc)"

need.

Although CHD  be-
comes manifest mostly in
middle ape or Later, the
underlying atherosclero-

o et o 2ot

tic process (hardening of
th inncr lining of the
wteries) starts carly in
life. Studies conducted. at
the Faculty of Medicine,
Peradeniya, of coronaiy
arteries from autopsy
matcerial of children have
shown cvidence of ar-
therosclcrotic  changes
even during the first ten
years of lifc.

The pres-
ence of fatty streaks in-

creased f.om 3% in the !

first ten years to 569 in
the 60’s. Unfavourable
food  habits, smoking,
and sedentary life styles
wse acquired carly in life.
Therefore it is r ost im-
portant that CHD pre-
\'Cllli\’k’ IeUstres are ill

troduced in childhood
and adolescence as well.

/
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. More research to find a cure .

Cancer is the better
+known ‘basket word’
-given to a whole lot of
todays tumours, which if
untreated or detected
“late, could ‘be fatal. It
'has become a Major
‘heaith problem in the
world and a big chal-
lenge to the medical re-
scarchers.

Discovering a cure
for cancer is the ulti-
‘mate dream of many a
medical scientist, and
“the ‘clusive cure’ has
“already cost many of °

them their ation- - .
Teputation: 4o e to this research by

— the price for haste.

To solve the cancer
praoblem, one has to
understand how it
“.occurs and what factors
are responsible.

Now, a Lankan
pathologist has started
investigating yet
another ‘cancer-
connectfon’ that may
one day bring hope to
cancer patients.

Establish

Dr. Upali
Jayasckera, who is cur-
rently attached to the
Institute of Fun-
damental Studies (IFS)

mudemc of m.xll;,n.mt tumours. %

1t a Lo-n.lallon is  established between cancer and the
non-metallic elt.muxl Selenium found in the soil, steps will be
taken to introduce this element into areas where it is low.
Laboratory tests on animals done in USA have prove(l that a
high concentration of Selenium in . ‘the diet ¢an reduce

.
¥

_tried tcue§t.lbhsh the co- diet with a high concen-
n,lauog between the in="" trakion of scicnium and
cidenc¢’ of  cancer and  another set with a parti-

)

. . - [
-some arcas. We want to |

investigate whether this

He is hopelul that if a
definite co-relation
couid be established be-
tween  Selenium and
cancer in human beings.
pit may help in prevent-
ing the tumours too,
For instance. il the
necessary Sclenium
could pd intraduced to
the soil through tertilizee
er. that may regluce the
incidenee’ of cancer

" Prevention

has .mvllnm. to do will

the~elcm¢.m Selenium.
,Hc was inspired to

cularly low concentra-
tion. The third: set of

"“animals were fed a nor-

reports that a high con- mal  selenium® concen-
centration of selenium  tration,
in the dict can reduce. o3
the ‘incidence  of {, by
tumours in ldbor.xtgf;_w Sy | wmemesem

ALY ° -
'lmm.lls. 5‘)“1‘ Nalak:

- Selenium: a
metallic element which
has some similar char-
acteristics to sulphur.
occurs in many  {ood
items in trace amounts.

In experiments donc
in the . USA a group of
scientists had exposed
three sets of laboratory
animals o C:lrLlll()LLlllL
(cancer-causing) agents
Dr. Jayasekera sad.

One set was given a

It Avas statistically
proved that the aninnils
who“¥received a high
selenium-diet had a less
incidence of cancerous
tumours than the other
two groups.

“In Sri Lanka. it has
been observed that cer-
tain types of cancer and
tumours occur more in

the varying Sclenium
mnu.mr.mun\ ip the
soil.”™ -Dr.- Jayasckera
said,

Malignant tuanours
The IFS and Dr.

. Ralph . Panabokke of
the Peradeniya Uni-

Glllli“ 'al'dc"("--vcrsllv have already

done some rescarch on
this. he added.

“When
cancer,

we o must re-

~member that it is a bas-

ket word -~ covering all
kinds of malignant
tumours. My rescarch
at the S will concen
all these kinds of
tumours.” the patholog-
istexplained. I

referving to.

"l’rLVL,mlOl’l is .ulw.nvs

better' than cure”™ savs
an optimistic Dr.
Javasckera. and  adds

“that s also less expen-

sive.

The IFS will co-
orditfate with the Minis-
try of Health and the
Cancer Institute in
Mabaragama in car-
rying out this rescarch.

“We havé already
dane- the pilot survey.
and have enough Fuwili-
tics to do the testing of
soil samples cte.”

Therrescarch project is
expected to cost about
125000 US dollars and
Belgium and Japan
have pledged to give
support.
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Science n

by Nalaka Gunawar-
dene
A poor country can-
not be made a rich by
magic. Science is neces-
sary. But the process of
implantation is a long
and protracted one, and
- science must become
,.part of our life, said .
" Prof. Cyril Ponnamper-,
,uma, director of the

.

. Y Arthur C. Clarke Cen-

*tre for Modern Tech-
nology on Saturday, af-
“ter President J. R.
Jayewardene declared
open ‘the new labora-
! tory- complex of the
Centre in Katubedda
“-Moratuwa.
" Prof. Ponnamperuma
‘ was referring td the
.~euphoria and expecta-
_-tion that science might
- +produce the utopia of
«, the next decade. The

.« spectacular advances of

.+ science and technology,
- like landing of 2 man on_
the Moon and splitting
the atom, have given
mankind confidence in
scicnce, he noted.

Referring to the con-.

“ cept of leap-frogging in
. to the 2lst century,
\Prof. Ponnamperuma
snid: “To leapirog im-
. plies the preparation of
a solid under-base, a
" firm infrastructure. The
.under-pinning of scicn-
. ce must be robust and
cqmci:rehensxye and ex;.

aw

t'eh:mcntary System of

education in‘the coun-

). try. This is a goal of the
» 3 Arthur Clarke Centre.”
* The director, who
"+ speculated that a work-
¢ i ing telephone will be
y « everbody’s birth right in
the near future, said:
“The Arthur Clarkc
_Centre. which was
estahlnhul in honour of
-'a man who rendered
great service to human
* communications, is now
explonng ways and
means by which the na-
tion could have the best
possible communication
system with the re-
sources at our disposal.
«* The Director of Tele-
« communications -is on
our board. Together
with the communica-

b |
[ R4

K3

tions group of the Uni-
veristy of Moratuwa,
the centre can nrowvide
the scientific under-
pinning for this immedi-
ate requirement of the
nation. A Third World
_nation nced not have a
thicd class telephone
system."” he said.

Prof. Ponnamperuma
said that communica-
tions and computers are
the twin axes on which
our future world will
turn. “QOur task is to
carefully transfer these
technologies to de-
veloping nations and
not the creation or the

" invention,” he -added.

Dr. Arthur C.
Clarke, patron of the
Centre, said that he has
been watching the Cen-
tre's progress with great
interest, ‘and thanked
-the director and the
staff and the board of
- goverons. He pledged
that he would continue -
to assist the centre be-
hind the scencs. by
guiding personnel,
cquipment and money
to the centre. _
Although the Centie
has several  arcas of
interest, its chiel con-
cern will probably be
with communications,
“said Dr. Clarke.
Prof. Williec Meadis,
Vice-Chancellor of the
- University of Moratewa

great need for person-
nel trained in areas like
computers and ocrmmu-
“nications. The Universi-

from other countries to
teach modern techndglo-
gies. I such teachers
are recruited lor the
next S years, the Uni-
versity can respond ade-
quatdy to the needs of
the nation™ he smid.

Dr. John Mclucas,
winner of the [lirst
Arthur Clarke Award,
said that he was happy
to be associated with
the centre that was in-
traducing madern tech-
nology to Sri Lanka.
The Arthur Clarke
Foundation in the U.S..
of which he is the chair-
man. was planning to
arrange some  visiting
professors for the Cen-
tre. he said.

Dr. W. Tissa Weera-

|

vand it

ot magic can make pomor

' — Prof Cyril

koon Deputy Director

of the Centre, in his
vote of thanks said that
the centre would carry
forward the thinking of
Arthur 'C. Clarke as
well as help Soi Lanka
leap-frog into the next
Century. But the Cen-
tre has several more
stages to be completed
needed fusther
suppor( of all well-
wishers, he said.

At a second cere-
mony held soon- ofter-
wards. Dr. Arthur C.
Clarke and Prof. Cyril
Ponnamuperuma
awarded ccrllific:ncs

: !

!

and prizes to students
who had excelted in twe
of their programmes. :

The winners of th
Halley's Comet com
petitions organized b
the IFS and ACC r
ceived their awarc
while 40 students wh
had completed the 2n
*Science for Youtl
programme at the Ce:
tre also collected lhv.
certificates.

The students al:
formed a Young Scic
tists and Innovato
Club to further their:
terests i science a
technology.

-

'
Monday 16th February, 1987
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*tended 'to 'the very, said, that there was a L

ty of Moratuwa,
through its own re-
sources and through the
symbiotic relationship
with the Arthur Clarke
Centre, has been able
to expose its students to
these vital areas of tech-
nology. “1 can assure

-that no student pyssing

out from our University
would be without a
working knowledge of
computers, electronics -
and telecommunica-

tions,” said Prof. Men-
dis.
However, noted

Prof. Mendis, the Uni--
versities are under-
staffed and it was diffi-
cult to recruit compe-
tent teachers. “We are
thankful for the recent
salary revision, yvet we
may even need to re-
cruit some teachers




-which has now found a

LAY

" The lmmutv. bf Fun-
damental Studies (11°8),

permanent home in the
hills of-Hantane in Kan-
dv, is actively involved
.in uying out new ton-
.cepts and methods of

-sctentific researh in this

country.
To boost their multi-

faceted rescarch work,

.the Japanese

govern-

.ment has pledged a

3

. Tupees) ,

“million
(approx-.
million

grant of 3.4
LS, dollins

rimately: 130
‘I
This is COI\\ldLer to-

.be one of the biggest

. .grants received-by a sci-

entific institution in Sri
Lanka.

" The United Nations

LDevelopment Program-
«me (UNDP) has also

decided to make a grant
of 6L0.000 US dollars
{(nearly 17 willion
rupees) to the IFS to

‘undertake new rescarch

-

‘ rojects.

The Japancse grant
would be used mainly to
set-up a modern labora-

tory at the IFS head-
quarters in Haetane,
l\.:nd\

IFS is also expected
10 get assistnuce from

‘the government of Italy
“and Belgium.

This information was

1O0-roOm

revealed by IFS director
Prof. Cyril Ponnamper-
uma at the.
warming ccremony held
last Saturday to mark
the acquiring of a new
wing for the IFS.

The Institute, which
was shifted to Kandy in
December Y85, has
now bought the cntire
building complex of
what
Hotel Hantanc, This
complex
now’ being transtormed
ino a-modern science
Taboratory complex.

Congcepts

Mr. Prem Suma-
pasckera, a tocal manu-
facturer of scientific
cynipmient and labora-
tory appatitus, who is
in charge of the setting
up of ITS labs, has in-
troduced some novel
concepts, said director
Ponnamperuntal
- The work-benches at
IFS labs would have
mobile gas, water and
clecuicity facilitics.

“[litherto, what we
used to do was to have
everything fixed and
stationary.  We
that certain facilities at
certain points were
hardly used or not usl
at all. So we decided to
have them mobile. This

TS blaz

~and  water where
“wants it. This will also
‘cut down the cost by
-one third™,

house--

was formerly’

is,

found.

THE ISLAND
: Thursday oth March, 1987
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way, the rcscurchcr
would have gas burners
he

Prof. Pon-
namperuma explained.

Deéspite many
hardships, limited 1e-
sources criticism the
IFS researchers have
done some very good
work in the past few
years, he said. Sceventy
seven (77) rescarch
paapers by S rescar-
chers bave been pub-
lished in internatiomlly
referred journals. With
the™new {acilities.
IFS scientists would do
even better. prophecied
the optimistic director.

Desecarel

Dy, Arthur €
Clurke. who ‘was the
Chicl Guest at the cere-
maony said that basic re-

search was essential o’

scientific development,
even though their be-
netits may not be

the

institute will u)mmuc to
cmphasize on human
resousees i its activi-

" ties.

ob- .

vicus at the beeiening,

flo cited several exame-

“pies like the a-rays and

the transistor which
were extremely beneli-

. cial practical results of

what wis bhasically fun-
damental rescarch.

In an interview with
*The Island® the IFFS
director said that the

3

>

“Science .-is pwph.
All the valuable: equip-
ment would be uscless
without’ properly
trained and qualified
scientists to handle
them?!™ he said.

Henee, the IFS has
set dcfinitc"__'uidclincs in
wtilizing @tS laboratory
"l.ull Imm
l|||u|ul|u|l would be
imphried -only -when
there is a project that
needs them, and when
theie are senior scien-
tists lu use them and
juniod researchers to be
trained.

The IS has also
stnted g seheme where
Lrisht voung students
who finishl the AL,

exam can work with IFS

seientists ay laboratory
assintants. The first two

Japan.

post -— AL fellows of

the IFS are already hard

at work. — N.G.
— e -
I
!
-



. fusion in the minds of most pcople about the dif-
. ference between Fundamcnml and Practical res-
. earch.

FUNDAMENTAL VS ‘2
PRACTICAL RESEARCH‘

- Dr. Arthur C. Cl.\rkc who was the Lhncf guest at -
. the opening of the new wing of the Institute of -
“*Fundamental Studies at Hantana, Mahanuwara,

made use of the opportunity .to clear up the con-

People who pay for pl‘OjCClS hke institutes hkc

* these, may well ask as to why Fundamental Studics?

.Why Fundamental Rescarch? Thcy can unders-

tand the use of practical rescarch in some specific.

i project like finding anew washing powder that

“washes whiter than the last one. ‘But fundamental

- research is something that may not have any ob-
_vuous application.

- It is research for pure knowlcgc. “Yet that is lhc
type of research that pays.off in the long run, in

-ways that no one can ever anllcxp.uc

"By D. G A. PLI‘LI’J

""To take an example, at the end of the last cen-

" tury, Roentgen, a physcist, was fiddling with vac=:
cuum tubes and high voltage supplics, when it oc-'.
. curred to him to sce what would happen if you try

to pass high.voltage current through a;vaccuum
tube.

would there be to use funds for such a purposec.

" Even when Roentgen had discovercd X-rays by:

* his experiments, their use was not immediately

ovious.

“"stage that X-ray would revolutionise medicine by
" ~making it possible to look inside the human body.

et

.~ rescarch, il ‘anyone before Roentgen wanted to find.
" out a way of looking into the human body. how:
-would he sct about it? Surcly, no one could have.
“imagined such a thing as X-ray! That illustrates the

.. value of pure rescurch - rescarch for the sake of .

-rescarch. o

To look at it from the point of view of practical

To give another c.mmplc. soon .\f(c.r (hc end of
the -war, the US Defence Dept. spent millions of

- "dollars trying to find ways to make radio sets

- other.
. Now what use would llhlt be to .my onc?* Any,
- ..cost accountant may ask as to what justifi lC.lllO.n

No one would have even dreamed at that:

smaller. Those were llu. days of lh viccuuin tbbcs

'~ radio-valves they were called-that were al the

heart of radio scts, with all those large large com-
ponents like condensers ctc. which made (he radlo
scts very large.

- After spending mlllmus of dO"d they succccdcd
in making radio valves as small as acorns and radio
sets as small as match boxes. Meanwhile, scjcnéc
had invented the transistor, making it possible to
imake radio sets thousands of tithes smatler. )

Next ¢ame silicon chip technblogy, which made
it possible to put hundreds of thousands of trans-

istors and other components of a room-sized com-
- puter on a wafer of silicon, the size of a finger nail.

This again was the result of pure rescarch, all of
which started with lry'inp_. to find out Row clectric
currents behaved in a wvaccuum, a question whlch
was of interest to l'undamcp(.ll rcscarch only. 0
start with,

Quite recently, and quite ‘illlpl’l&lllbly bcu.um. of
the problems in the US the White House agreed in
principlc to spend six Billion dollars on one of:the

" most fundamental of rescarch projects - bmkllng a

nuclear acclerator almost as big as Sri Lanka, for it
is to be about [ifty miles across. It will be used for
smashing fundamental particles of matter on’ each
But no one has the faintest idea as to: “ha(

the results, if any. would come out of that. ,~

But_scientists and plulmoplu.rs agree that lcarn-, .

ing about the structure of the universe, about-what
makes up matter, is one of the most lmporldnl

things that is worthwhile 1o know. Even if no.onc

l\mw what its practical application would be. -
‘Su there are two kinds of research, one of which

is'like rescarch mlo properties of a plant (without

any practical end in view.) and the other which is

rescarch with a spu.lﬁc objective - whal may’ be
called industrial research.

*Now if we had these imfl_nstriul rescarch organi-
sations .only - réscarch that was only concerned
with practical applications, back in.the Stone Age,
today we would only have some marvellous fling

axes, but no one would have bolhdrcd to invent -

steel'™ said Dr. Clarke.

P

{7
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: “Dunm the historical period the Sri Lankans
’ were amongst the most advanced hydmulxc en-
gineers in the world. They evolved a good com-

. .mand of surveying and plunmnp—mathemaucs as
- ‘seen in the creative use of a matkematical moduk.
.in the-layhig-out the urban plan of Sigiriya,”

dxs (IFS) Kandy.

Art.hdcolou " he said, “has always been pro-

‘foundly influenced by the natural scicuces. la

| .
| trying to understand the past it uses many techuii-

ques and methodolcgics of the natural sciences,
including aspects of geology and geomorphology,

like all other scicnces, mathematics.”
4 - The life sciences contributed a knowledge of the
i - plants and animals that were closely linked.with
, man’s life and his physical and cultural evolution.

b © T -

e e
.

said -

"Prof. Scnaka Bandaranayake at a school scicnee

“program held at the Institute of Fundamental Stu~.< <
N

botany, zoology, physics and chemistry = and also

(Senkadapaia spacinl cotrospenaenyy

They formed part of a general theory of evolu-
tion, helping us 10 understand the position gradually
achieved by man in the entire [lifb-system of our
planct. They also helped us to examine the varying
envirommenis occupicd by man through the ages
aad Nhis creative interaction with different cco-
syslcms L e e '

a\lr«momcrs. k)okm" thmm.h thux’ archacolonxcal

telescopes at the path followed by man through the
past four willivn years or o of their evolutionary

cxistence.
“Whilc the Sri Lunkan archacology is not so fully
developed us that in advayceed countrics, we have a
long standing teadition of modern historical and
studies stasting more than hondred years ago. In-
recent vears we have made jtipoptant advances in
our archacolopical knowlﬂht' approach and
nicthedologics.™ . :

"\\'(. Epow {or certuin now, that wan has hveo
for 25609 to 50,000 years or mors in Sri Lanka.
Animals such as the dog scemn to have jeen do-
moesiicated by SnLankna een in pre-historic times.
Wet-rive cultivation seenis to lave develuped in our
souatiy, probably durie tie period betweesn 1660
aad 300 B.C. or even a m'lé ariier,” he soid.

“A new develgprent in drchacology the world
over 1s the emphasis faid on conservation - the at-
tempt to proserve as far @5 possible éavironments,
sites, monuinents, objects 2 3 worksof art from the
distant and recent past. !

“All this interest in the past is not jll'l a fprm of
ententainnient or amusy mcm ‘for escape from the
v prnsu t. Our knowl: j :of the past - wigtherit is

to do with the origins of the iverse, the cvolution
of life or ‘heydavelopment of human sceiety and!’
culturs ~ is an important aspeet of odr knowlcdgs-of
e are today and of the world that is arouud'

what we
us.

"It s @ vital elenient of our scientific conscious-
ness and of our resoices of knowledps and ex-
for making a ketior future,” hie said, !
_ . Sudharshan Senvviratne, lecturer, Depart-

ment of Archacology 'of the [faiversity of Perade-

niva spoke on The Beginnine b Huwinan & '
e A | )
ol Csiil Ponnaere lLTlUlLl. Director, 1FS and

a-ardinator of the School

.'J.\ ave,

—

cttlements .

.'u:zor ‘..n .n the audidnce while Prof.”
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Several

Prof

international
publications have
highlighted a
recent discovery by
two  Sri Lankan
scientists, which
could have serious-
implications in the
ticlds of medicine
amdd food  techno-
topy,

University
Kirthi Tenna

xone of the Institu
te of Fundamental

Studies and the
University of
Ruhuna, and his

associate Mr.

manayake  have
tound that  water

coutiining even the

minimum-' permit-
ted level ot Huoride
releases a thousand
times inore alumi-
nium from a
cooking vessel than
non-fluoridated
water. Scientists
belicve that alu-
minium contamn-
ination of food and
water is a possible
cause of the

Alzheimer's  disea-
s¢, the most
comfmon {fornr ol

senile dimentia
(insanity and

infirmity which
comes  with old
age).

.Shantha Wickra The di'scovc'ry has

been called a

serendipity  at  the

IFS, tor Prot.

7'

(ol

i 1¢e

Tennakoue, i
physicist, was
involved in a study
related to photo-
chemistry when he
uncxpectedly  ob-
served these results
that may have
great medical
significance.

_Scicn(isls

In a report published

in the international
science journal
“Nature™ (Januray
15, 1987), the two
Lankan scientists
say that water with
I parts per million
(ppm) of fluoride
trees ncarly 200

ppm of wduminium

when botled tor 10

minutes
minium
pots. This is one
thousand times the
aluminium leiached
by non-tluoridated

watcr.

in alu-
cooking

Prolonged

boiling [further
raises the alymini-
wmn- concemtration
to about 600 ppm,

the scientists -

-

e
-

present in cooking

water, a themical
reaction causes a
dramatic increase
in
release, has given a
new twist to the

l issue, the Sunday

Times said.

Nalure

By Nalika Gunawardene

reported; The rate Soon
dissolution s
water

of
atfected by
and food acidity,

Exposure

day  Times
highlighted the

Previously  cxperts

discovery by the
Lankan  scientists
in its  issue of
February 22,
quoted  Proftssor
James Edwardson,
the director of Hu.*'
neutoesidrocrine-
logy unit in
Newcastfe, as
saying: “Now it
would seen sensibld
to  avoid
exposure  to Qigh
fevels ot  $dluble:
aluminivmt”

}

Experts !
'

had heen of the
opinion it the
amount ol alumi-
nium  absorbed
trom cooking
Sessels was nephgi-
“ble. But reseinreb)in
Sit danka, which
has tound that
when | chbaride s

The London Sun
‘which

- —

!
alter the
article by the two
rescarchers  appea-
red in “Nature™,
the Sunday Times
had commissioncd
a series ol tests on
aluminium sauce-
pans by
Chemistry Depart-

ment at the Univer-

ol Surrey.

. “They showed that
adding a further 1
ppm of fluoride
brought sharp
increases in alumi-
nium uptake,” the
paper reported.

sity

aluminium .

the-

chronic’. -

The most striking

increase, reaching

600 ppm and
upwards {ot alumi-
nium). were in
- water adjusted-
with citric acid to
nimic foods such as
tomatoes or cahba-
ges. oo

Polivy

Dr. Nuil
chemistry

Ward, a
fecturer

——
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homes aluminium pots and pans are used for cooking
- NN - O oAy o oo 1 1

e RSP

atthe University of
Surrey said the
discovery  raised
questions about
the policy followed
by many

adding {luoride to
drinking water.

This is
practised with the
aim of strengthen-

water
authorities of

boetng.

tng children’s

tecth, for moderate

levels of fluoride
are believed to be
favourable lorithe
teeth.
Muaguzine
Mceanwhile the weekly
magazine = ol
*Scicnce News™
which hiphlights
resalts in o variety
of ficlds of science,

t
f

the di_scovc;y-'-'by
“the Lankan“scien-
tists. In an Yrtlcle’
titled *Alumigijim
and  Fluoride, , —
riad- Mix .- dor
Cooks?' ', vwEhe
magazine raiscd
several irdsUces
related to the tisg of

-

1 aluminium ufensils

in cooking and the
practise ol .ffuori-
dating drinking
waler. .

has also refgrred o

LB
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- IFS 'aim Is to
dmg @E’ suem&

T

,/ ) underst;

(Senkadagala special correspondent)

“One of the roles expected of the
Institute of Fundamental Studies (IFS)
by its charter is to promote public
understanding of science”, said Prof.
Cyril Ponnamperuma, initiating the
first seminar on Tissue Culture.

He said, “Unless we take science to
the community, the general public
and to the home, so that it becomes a

part of our life, the process of deve- - .

lopment will not take place. ' ]
“The other aims of the IFS \)J_ere to
conduct research related to develop-
ment; to bring together scientists of -
this country, as was being done on this |
occasion where those engaged in tissue
-itare in various departments and |
institutes were meeting to exchange
ktheir experiences and views”. .-

The fourth role was to bring the ’

scientists of this country into contpct

- with scientists in other countries.. This

requirement was also being met by the

presence of Prof. Richard E. Litz

from the US to address the seminar,
with Dr. Kovoor to follow. FE
“Unlike in fields like biotechnol- "
ogy, the tissue culture program of the
If. is problem-oriented rather than

d:sc:plm&onented What are some of
the problems in tissue culture? What
are the factors of importance in the
whple process?: What are the mole-
cular requirements in the production
of a callus? What are the factors that
bind some of these ccells to a surface?
elc., so we can think in terms of sur-
face chemistry, biochemistry, physical
chemistry and caloritic activity.”

It wis also hoped to make this a

‘continuing forum under the ausplccs

of the IFS, for those engaged in tissue
culture to_meet:regularly and ex-
‘change their‘ idcas, said. Prof. Pon-
namperuma. < LR

In giving ‘an overview j of tissue
culture activities in plantation crops,

" Dr. R. L. de Silva said that those in-
terested in tissue culture included

many organisations like the research

‘team at Gannoruwa, the Dept of

Minpr Export Crops, th Sugar Cane
Institute, the CRI the TRI and the
Depts of Botany of the Universities of
Peradeniya and Sri Jayewardenepura.

Private scctor organisations like the
Ceylon Tobacco Company were also
actively engaged in experimenting
with tissue culture. .

Having started about three years

“ago without even a laboratory for the-

purpose, a lot has bheen achieved by
unofficial and friendly co-operation
with cach other and sharing each
others, laboratory facilitics on a very
informal basis, he said.

Prof. Richard Litz, spcnkmg on
Somatic Embryogenésis of Tropical -
Trees dwelt on the importance of de-
termining the best part of the piant

from which tissue could be sclected

for propagation for optimum results,

Dr. K. G. Gunatileke (IFS and:
CISIR) outlined the work done so far
by the CISIR on -mass propagatlon of
papaya plants.

While disease rcmuv:ty was the
most important factor in this.regard,
other considerations tncluded fruit
and processing characteristics lik) co-
lour and shelf lifc without spoilage. as
well as the capacity for papam oeuc-
tion.

Mr. Yapa Bandara from the De-
partment of Minor Export crops ex-
phined the methods by which mate-
rial from axillary buds in nutmeg and
cloves were used in tissue culture.

Mrs. S. M. Karunaratne of the CRI

spoke’on the work done on stoton

prop.ng.ﬂion as a mcthod of tissue

culture in palm trecs where the axil-

lary buds were not avallablc for. thls
: purpose.’ :

Mr. Robert Perera of the Rescarch
Wing of the Ceylon Tobacco Com-
pany spoke on the work done in the
propagation of orchids and foliage
plants by tissue culture methods. He
also dwelt on the problem of con-
trolling contamination in the prodt‘xc—
tion of basic sced potatoes.

Mr. P. V. Arulprakasam of the TRI
explained the advantages of tissuc
culture in the propagation of selected
planting stock in the tea plantaion
industry. ) .

While a well-developed: cloning

process for the propagation of tea-was.

now available. there was a time lag of
10 to 12 ycars before sufficient plant-
ing material to cover the whole indu-

stry could be made available by that |

process.

Tissue culture could provide mil-

lions of plunts with the selected cha-
racteristics in a very, short time, he
said.

N
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'; (Scnkndngnla speclnl correspondent) 3’1‘
' It'is often not realised how much we all depend
.on_ the wealth that is [ound underground said Prof. .

oting, 4-1"

science’ programjat thelinstitute:.of fondamcntnl -j
s(udlq (1FS) atHantana, Mahanuwara-:. T
1 Dn iUpali’ Jayasekasrd, Deputy Dlrector‘of the .
' lFS: introducing the:speaker from the chair; saxd
that'Dr Dahanayake hailed from the. first batch_of
geology students at Peradeniya University and, Jater
-became the professor. of ‘that. départment..'He also 4
hclq the rare honour of: holdmg a. Humboldt -Fel-.
“lowship and of being made a Knight, Chevalier'by -
.the French' government for his academlc extellence
.md for the work he.had done.> s :1iii 3 #wf if -
* Continuing his speech on- “Wealth Under the
Ground" Prof.' Dahanayake said’ that groundwter
was the most valuable and critical of all wrth res- |
ourcs. while a very high percentage of our encrgy

requn'cmcnts was also supplied by fossul fuels I|ke e

getroleum. natural gas and coal.-: s, .. 17t A

jiTalk-onunderground: ,Wealth

Kaplla Dahanpygke. addressing; the Weekly;school L3 -

¢ The mineral weaith of the mrth also encom-'
pdss a-wxde spectrum of materials such as sand
ﬂsndggravel used -in’ constriction work’ and ‘rare
. metals such as mercury, silver, gold; copper, nickel,

minium, iron manganese-etc.-and non-metals such
as clays, gypsum, sulphates and phosphates. + ~

¥ “Although there are about 2.500 different kinds
of minerals present in the'garth’s crust, only a.few ;

N
f
1
z;nc. platinum etc., abundant metals such as alu- i
A
!
!

er o

gomg on, in'the earth, Prof. Dphan.xyake. lurned his
‘attention on .4 particular.type of rock whlch is of
'} ecohomic potential- for Sri Lanka, today. * ]

“Qpe of the most critical non-metallic mmerals !
n terms. oTw.an‘s.well being iﬁ Apatite, which is the
mosluunpor&,\nl,‘phosp orus, :bearing mmcml he
sald ST I TR A T
““Phosphorus’uf'one f thie three main mmeral

: requirements. m.plank (cmlwer It is necessary to
appl phosphates to crop land subjected'to intensive -
culu?\atxon, in order to replenish the ongmal supply '
swhich is so nmw for plaht growth.." ;T
£y “rA large' deposit-of; phosphate- in the form of '
apatite extending over: an aréa of about five square |
mllw, was discovered in Eppawala. in 1971.- Other

. areas) where'this mineral is found néar the surface,
*.are bemg mapped, and at present it is possible to say .
" that We havé enough deposits to last.the phosphate
rcqunremcnl§ for the next 100 years.

It is still not clear whetlter the Eppawala deposn.

: is.a carbonatite- of metamérphic origin as claimed
by th Geological Survey Department of Sri Lanka,
-or. aphosphome of 'sedimeritary pngm such as the
deposit_in Morocco which provides 409 of the
-worlds reqmremnls, * said Dr. Dahanayake.

“*This.apatite is ground into a fine powder (of 80

mesh) and applied totlong ferm crops like coconut
rubber etc.  But this form of phmphalc is not so
uscful for short term’ crops like paddy and veget- -
ables, asthe apatite is slow in dissolving and re-

of these are of great economic importance. A still 5*leasmg the phosphorus required by the plants.

fewer number of - minerals like quartz, feldspar, l '

mica, hornblende, garnet, hypersthene and ohvm_e !
ure important as rock forming constituents, :
5 “The most important minerals are: snhcates and -

: chrbonates; silicates because thy constxtutemrtualy

‘Thc‘!;ommercml methods available for conver-
sion of.ap;'lulc to soluble fertiliser are the acidula-~

“"-; tion andrthermal methods. Research relevant to

. .such: conversion. has been camed out by scientists
*'from Peré’demya and’ the CISlR But the studies

all of the earth’s crust: and carbonates because they?. i carried i (for- the. exploifation of the apatite de-

. nreolmpormnt |mdec|phenng the hnstory of thc,f

mrt

\

“Rocks can be dmnbcd as aggregates of minerals_,
whxch fall into three- categories accordmg to the
processes by which thcy have come into being. ** ‘\"
Igneous rocks form: When' molten material crystal-
lizes. Sedlmentary rocks are formed by re-.-.

cementation of particles.from older- rocks,: broken = .

down due to processes. of: physical and chcmlcnl-r
chthenng R S BRI LR

’
H

a‘Mctamorphlc rocks ate formed when igrieous,

sedlmentnry or other metamorphic rocks are altered
by changes in temperature, prcssure or ,chemncal '
.y . ' La

;2 2After explaining he geologlc processés that go to |

form the Rock Cyclc whlch is somethmg that is still
LY 1 ,’

2 o ..".A . - - ===

posns) h.we been conducted haphazardly and wi-
thout geologlcal information. available on the out--
erops. ¢ T,f T b .
+“The IFS has a pro;ec( where the necasary inter !
dlsc1phnary approach ‘is cxpected to be made pos- !
¢~ sible wnth\the help’of geologlsls. geochemlsts, :
- chemists, ngncultunsts nd cliemical engineers
"driwn from various institutions of Sri Lanka, to-
wards 'u meaningful explonlauon ofth Eppawala,

.. phosphate depasit,’he Saldt

‘Research Associates of jthe IFS, Dr. M. Rupa--
singhe and Dr,’S. V. R. Wecrasoonya. spoke on
Gemstones and Qualmes ‘of Water i u} Sri Lanka:

" respectively. ., - o

There wus also a film on,gcmstoms and a lalk,on '
. -Valuation of Gems,,by Nr S Malawnlage, of-'
:Ratnapura. ', v
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A discovery by two Ruhuna University res-
carchers that the cating of fish, tomato or cabbage
curry cooked in aluminium-vessels.with water

_containing fluoride could cause old age infirmity

and insanity, has been deemed very valuable by
scientists here'and abroad.” | . ’
Physics professor and Senior Fellow of the In-

.stitute of Fundamental Studies (IFS), Kirthi Ten~

nekoon, and research assistants Sunil Wickrama-

nayake and Nandana Fernando have also found -

that tea brewed in aluminium tumblers, curries
with tamarind, “goraka™ or baking powder.cooked
in aluminium utensils and fluoride-containing
water boiled in aluminium kettles, could cause the
dreaded old age discase called Alzhcimer's de-
mentia. :

Alzheimer's dementia is caused by thé accumu-

-

",

Alzheimer’s disease traced to,g.-iagum ianiénm*}cmﬂgﬁﬂg 7o

I

By T. Sabasatnam

lation-of aluminium in the brain. The patient first
develops forgetfuiness, followed by .loss of reason
and the scnses. Sl

The silvery, light, dluminium, though known for

" its toxic cffects, is harmless:as a cooking ulensil

because of a thia film of aluminium oxide that
covers its surface. The oxide does not react with the
muiterials being cooked and also prevents the alu-
minium percolating into the food. - - .
Tennckoon found that the protective oxide cover
is disrupted when fluoride is present éven in minute
quantitics in the watcr, or, the material bcing

" cooked.  Water containing one part per million of

fluoride (one ppm) the permissible limit of fluori-
dation, when boilcd for ten minutes, has béen found

* to rcleasc.200 p‘pm.uf hlﬁﬁliniuxﬁ:—‘ﬁrolbngcd

boiling relcascs upto 600 ppm. - This worsens only
when the cooking waler is either acidic or basic.
Studics by scientists show that tea bontains il!’?Olfl
500 ppm of fluoride:vnd fish up to 700 ppm. This
high concentration of fluoridc-smnulalfzs_nltm_u.—
nium leaching. The storage of tca in aluminium foil
could easily relcasc over 100 ppm of aluminium.
The resuits, which appeared in the intcrnational
journal Nature on January 15, immcdi_alcly c':\pghl
the eye of the world scientific community. “Sejerlee
News”, which carries the summary of important
scientific discoverics, gave it huge ‘play undt‘:r the
title: “Aluminium and Fluoride r Bad Mix for

Cooks”. London's Sunday Times took it up and -
commissioned a study ‘which sup;lolrlcd the Tgll- .

nckoon discovery.
' \]

|
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. l'rom (,\rll Wimala-.9
.{ surcndrt, our Kaitdy
* "+ Special Corrin-”

/ : ~‘The “first intgraation-
] ' ~al symposium  of the
. Kandy:Schaol of Scien- '
ces sponsored by the
Tostitute of Fun-
damental “Studies  will
be “held at the IFS in
Il.mmna shortly. The N

'ciréuilry possnh)c.
;Equipment . that’ once

ffdl) I-..

“of sympasmm

selected  from among
wcal and forcign appli-
cants from the Asiap
region, who wish 1o par-

Sohd State Physms mﬂme ATl

I

filled a fair sized room
which had to -be air-

.conditioned because of ticipate. ,

the beating due to the : '
SOns i) f a Lrge : ‘
consumption of a Lirge Among - those who'

CCM e expected o adidress

amount of power,
lhis symposium’ are

Jow be ‘printed’ on’

.THE ISLAND

...._._A
K -.—.,..-
v. -.s : :\ M

ALt o]

Vler\mu Kum.u .uul

Prof. L. (mpal.xkn»h

nan; ot Indi

th ()xg:nusuw Com’
mittce -consists of I,
Rohan Aticle (U a-
Ordinator) of the IS,
Kandy Prof. K. Tenua-
Ckone of the Vniversity
of Ruhuna, Matara 17
Lakshman Dissanaya®c
and .Dr. M. AL Careon
both - of. the Umvuxm .

“theme? of “he qymno—
sinin will bL Solid State © silicon chip the size of o iH » g
Physics, < v inger nail, the whole l’ml “Tennakone of of 'l’u.\duu\.t
. Solid bt.m l’hyslu s (h.‘\lu: able o operate S .mkl ot ' { .
the branch of sucnu. v With far less power than  Butcher and Dr. Is I
that has-ed to the teeh'" i¢ ticeded to Tight upa Gallagher of L ngland,
-nological revalution PL"h"hl torch bulb.  Drs. Karl- lln:'(‘lnu'k i
H sther Boergpren i cupt- .
:‘;::l:\'ts nnl::l:ﬁ “t‘l:-: The symposium will B ”!{L Mellander of !
! : ! be open only o young z
_miniaturisation of elec- c_,‘_' honiy 1o young - gyeden: Dr. 5. Skaarup |
trical _compongnts and rescarchers with at least of Denmark., Professor g
votnes pone Tieafirst degree in physics g \’ll\-l\'-"-'l-“"-“‘- Dr.
I N P
. .
. . Sy
| L
| ! :
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/
i L
Jj . ‘ ]
:}‘ If -
) . .
i
' 1

|

/

Ba



DAILY NEWS. TUESDAY APRIL 21, 1987 )

e

Scaensée News Emgﬁaﬁagﬁﬁs
~Lankan’s dﬁngery .

The prestigious American science weckly Science
News' has recently hlg.hh;,hlcd a discovery by Rubuna
University and Institute of Fundamental Studies res-
carcher, Prof. Kirthi Tennckone in a report titied:
Aluminium plus fluoride’ cquals bad mix tor cooks?

The report refers to a letter the scientilic: ‘reference
journal *Nature' ran in its January 15 issue, in which
Prof. Teanckone reported his fi inding about the release
of aluminium from a utensil made of that metal xf
water containing fuoride is boiled in it.

The two-para report said:  “Aluminium'’s known
neurotoxic cffects have put the metal on a list of sus-.
picious characters. Furthermore, several studics last

. year found that aluminium compounds can be releused
from metal utensils during cooking. Now, experiments
in Sri Lanka suggest that this leaching is *dramatically
enhanced’ b) water containing fluoride in levels nbr-
.mally used in municipal fluoridation. .

“In aletter published in the Jan. 15 Nature, scientists
at Hantana's lostitute of Fundamental Studices and the

University of Rubuna say the water with one parts-per - .

million (ppm) of fluoride, frees nc.xrly 200 ppm of
aluminium .when Boiled 10 niinutes in aluminium
cooking pots.. This is 1000 times the aluminium
leached h) non-fluoridated water.  Prolonged boiling
further raises the aluminium concentration to about
600 ppm. The rate of dissolution is affected by waler
and food acidity.”
London’s Sunday Times picked up the story from
‘Science News' and comniissioned a series of tests on
aluminium sauccpans by the chemistry department of
the University of Surrey. The paper published the
resutls of those studies on February 22. It said: “They
(studies) showed that adding a further ong- -ppm of
fluoride brought sharp mereases in .xlummuim‘ uptake.
The most stnkmg Increascs, rcachmg 600 ppm and
upwards, were in water adjusted to mimic conditions
found when acidic foods. such as cabbage and toma-
tocs, were cooked. Dr! Neil Ward, a chemistry lecturer
at Surrey, said the discovery raised questions about the
policy followed by muny water_authorities of adding
fluorides to strengthen children’s tecth™.

Mathematical problem

First the question of reward. This was supgested by
a university professor who volunteered to present a
reward of Rs. 100 to a reader who sent the correct
answer. [ left it to the readess to decide whether to
aceept the Kind offer. 1 received 29 letters of which 21
argued that this should not be turned into a mmpdl-
tion.

They opmc-cash prize will dlvcrt murcﬂ from
mathematics to money; the pleasure readers now derive
“will be lost; since only one of the ni; iy who submit the
correct answer will be rewarded, the olhu:. are bound
to fccl dlSJppOlnlcd

Sty At S b |

eipy TR g o R
The cight- readers who supported cash pmcs feel it
will motivate wore students to'participate. )
I tend to agree with the reader who pleaded: "Don’t
turn this inlo.a lottery”,
I thank the professor for his nﬂ'cr! but would ask

- him to sendius Inore questions. i

Some readers; are getting their .mS\ycrs certified -by

their maths teachers. That is not a reqhircment.

Answer to the question of April 7: Since Perera angl
Ramu walk at the speed of 4 kmph and § lmpll m—
wards cach other, they will mer the 18 km in two
hours. Perera’s dog. White, is running thesc two hnurs
at 10 kmph. Therclore it runs 20km. ]

I am pleased that many new students have sent in
answers and sorry that I can publish only 18 nanes - 12
students and 6 others: D, Himalee Perera. Jissa
Madhya Vidyalaya; T. Suresh, Jaffna Hindu College:”
P. Nelka Bernadette, De M.wcnod College. Kaudana;
T. Revathy, Chundukili (nrls College, Jalffna; Premal
de Mel, St Thomas® (qllq,c. Mount Lavinia; Namiz
Musaler, Madya Maha Vidyalaya, Badulla; R. Sriha-
ran. Jaffna Central College; Nalin Fernandq, Maris

* Stella College. Negombo; B. R. D. Joseph. St. An-

thony's College. Kandy; Niloo H. Fernando, 1loly
Family Convent. Bambalapitiya; Nanthini Sivalingam,
Yincent Girl's High School, Batticaloa: T. A. Kanmpss,
St. Thomas™ Collegiate School, Bundarawcla; Lakshitha
de Silva, Colombo University: Ramya Dissanayake,
Peradeniya; Mrs. Nirmala Goonewardene, Colombo 5;
C. B. Herath. Colombo Yaiversity; Lakshman Wi-
jeyaratne, Pitakotte; Nuski Abubakr.

Another easy question aimed at hol{daymg students:
The hands of a clock are together at 12 noon. At what
time, cxactly to the nearest second, would the hands be
together again?  Post the .mwvcr. before Saturday to
‘World of Science’, Daily News) Lake House, Col-
ombo.

— - e = |
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(Excerpts from the infu.

i addresses * at _the
Kandy Schoeol of Sclence).

By Dr. A. Cyrll Ponnam-

prrumé, Director, Institute].

~of Fundimental Studles, .
. BACKGROUND .

A little more. than year
agd, Protessor Abdus. Saldm,
Nobel Laurcate, President of.
the Thirg World Academy Of°
Science, Director df the Inter-’
national Centre for Theorcticiil .
Physics, Trieste, and Forecign
Fellow 6f the Institute of Fun.'
dimental Studies visited us to:
discuss potentidl collaboration.

As we drove together from
Colomb6 to Kindy, we discuss-

ed a number of possible areas

in ‘whiclh this fledging institute
could provide fin impetus for.
the development of science, and
builaing in infrastructure
necessary to advance the céun-
try in Science dnd Technoloay.

We hit upun the 1dea thiat o
series of  workshops, natidnal
and regional, in-the manner in
which the International Centre

for Theoretical Physics, Trieste |

hiis nof become famous all.the
world_over, could be drganizew
ig Sri L&nka. We had agreed
on the fdrmit and the timing
but, not the .place.

He windered why I wished to
move from Coldmbo td Kandy.
But, as we alighted at Hantana,
hie stodd oif the bilcony, gazed
{nto the distance' anq t6ld mc:
*dd not siy dnything more, now
I kaow why”. His messagze to

us on this occlsibn cpitomizes .
ahtut -

his exubcerant feelings
Kandy., . .
T am delighted that the first
meeting of the Kandy Schodl of
Science hae materialized.
W KANDY BEAUTIFUY, &

TSy R S Y AT Al A Sk il

" -to the Pontiff
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Abdus S4lim. have been ex-
pressed by generationsg of visi-
itors té this iand of durs. The
:Papal Legate 10 China, Monsig-
-aor Pigorelli, stopped briefly in
.Sri Lanka o few centuries ago,
was ushered into the cturt Of.
‘the King of Kindy, and wrote.
that ::Twenty
ledgues from here, the sound
‘af theswaters. 6f paradise . coula
be_ henrd”. - . ’
L. AIr 7the™  British conquest
Jonn. Davy the brodier of the
delebratea: $ir Humphrey Davy
famals tor"hls . discovery of
‘Sodilim, , accompanied Sir  Ri-
bert - Brownsizg,. the  Governor
of Ceylon’.. auring the cruel
iyears..thiit followeq the Briush
occupation. In lucid prise he
described the beauty of the sur-
roundings. “No description, and
1 doubt any penecil could do
Justice to the scenery, the pros-
pect 6f which was perfectiy un-
Interrupted in every direction.

Laler visitors  have echoed -
the feclings of John Davy. Phil-
lip Brooks, an American divine
in his {irst letter from Sri Lan-

- ka written from Kandy *I think
it must bo the most beautiful
! plice in the world. { ad not
think there is one more beauii-
+ ful”. John - Fletcher fn 1980
spoke of “the serenity &f the
hill capitdl”. “You {ind & cilm
and quiet, a . freeddm from
strain and stress, a ciuster ot
+ hillsides  which thrivv  down
. their beautiful faces tnté  the

mirroring lake at their feet, 4 -

sweetness in all the pulsations
Of the * Air, 4nd a2 universal
friendliness between all Nature
angd its Lord", )

In truth. we do not have to
rely on_the crutch of deserip-
tions given by firelgn travel-

3+ lergaWhich 6f us hns hot stoi

The - sendinments -libdout Kandy-.» 00 fhe ridge of -Dhiirmarajd hill

s0_aptly described by Professor

-~ (32

¢ * and ‘gazed on the Mahawell flo-
R :

7 -
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“The

wing through the villey, a '(cn
mile radius 6f glistening water,
and been raptureq with  de-
lipht? This is the setting for
the Kandy Schodl of Science. ’

© A CONCENTRATION OF
.SCIENCE .
. [

Apirt {from the beautiful set-
ting of our Institute, ideal: for
scientific pursaits, we #re ilso
in tic centre of ‘a Jarge con-
centration of scientific activity
from Perddeniya td Diganu. On
the shores of the Mahaweli, ex-
tensive  undertakinds are | in
progress, ¥rom the ‘Univprsity
of Peradeniyd to the Interni-
titnal Irrigation  Management

Institutle there aro 15 research
orzanisilions with about 250U

scientists ang 3000 supportive

SHGIF working oa‘varions probe
lems of nationil 'impOrt:‘ncu,
. K b S L R

ST ney OB $

sclence School In Kahdy

* Centrally 8cated the IFS be-
comes a catalyst in this major
activity. The flow of the mightr
Mahaweli frém Peradeniya to
Victoria Is symbolie of tho {low

| of kndwledge.

THE INSTITUTE

The Insitute of Fundiment!
Studles which hiis the privilege
of arganizing this schooi, has
as Its main 6hjective the mov-
Ing O the gountry forward
frém the developing stage to
ong Of greatly advanced pro-
ductivity. _

The spectaculsr achievements
of Scicuce and Technolozy,
such is linding & man on the
mobn -or the undersltanding of
the hasie processes of life itself,
hag riven us a feeling af utter
~eonfidence in- Seience.  There

~-has héen a rising expectatidn
] - + o .01‘—\- I



all the world over, and 4 feel- privileze. We shéuld be able.to -

ing of euphoria that science can

- solve lll our problems. llow..

 ever, in the words of

cnwes me s

A

Lord

Blackelt in the : -Jawarhalal

" Nehru 'lecture 6f 1867 “Science

is not 4 migic wind t6 wave
over 4 poor country td make it
a rich one". The science is ne-

cessary but the process of im-’

plantatitn cfinndét be Instanta-

" ; neous technoldgy transfer. It is

4 long and protracted march.
The science must become a part

i of the very fibre of life.

There is a piramount need {0’
leapfrég or td makc a quintum
jump for survival if not for ad-

. vancement. We have thereforc

in our {institute undertaken i
number of . Activities related to

" basic science.

" ~Sclence will thrive in the

face of idversity but the right

. envirdnment and inspirition is

uecessary. \We priopése to ach-
ieve this by  interaction with
the Scientists in the Universi-
ties and the Institutes of this
country. We propose td bring
the leadine minds of the world
1o the IFS. Our approach is &
préblem oriented one,

We will not work within the
framework of a single subject.:

" We approach our tisk in an in-

terdiscipliniry manner.. We
have chosen thosc  problems
that would have an immediate

" effect on the prdductivity of

the nition and improve the
quality of liie. C

It is a mitter of great siitis-
faction that the Head of Stite,
hag madc a personal commit-
ment to the scientific develop-
wment of Sri Lankn dnd is the
Chairmiin of the RBoarg -of Gov-

. ernors of this Institute, lle pre-

sides it every mecting. I do not
know of any other Instilute in
any nation that cenjoys sugp 4

eViy

1" e
i

mdve ahead and hive-an impact

on the scientific activity of Sri

.L:lnka.

1 " .

~ THE FIRST SYMPOSIUM
For- the first symposium of

the Kindy School of. Science

e have chisen  the subject
“Solig State Physies”. This is

“an ared of fundamental re-

search which ¢in have a major
impact on modern life. Whe-
ther ane looks at electrdn trdns-
port in, semiconductérs or the
phétoelectric properties of viri-
out substances, there will be a
need to understand ] processes
which affect the quality of life.
Nowhere ‘clse is the relation-
ship between hasic and applied
research <o clearly amplified.

FUTURE SYMPOSIA-

We look. forward td i _series
of activities under the unibrella
of the Kandy. School af Science.
In August 6f this year will be
a workshop Oon Astronomy, in
December 4 progtamme in Ma-
thematics  t6 celebrate  the
Ramunnjan centendry.  Other
activities .on bhiotechnolouy iire

alsi in the cirds. We are mnst
veateful fo dur dponsors. The.
Third Worlg Academy O6f Sci-
" ences. The Tnternational Centre
-for Theoretical Phvsics. Trieste,

The Internitional Seminar i
Fhvsies, Uppasala, ,ind the
Rritish Council fir their sup-
port. - i s

" Tentative plans for 1988 -in.
eclude the progrimmes of the
Kandv Schéol of Science. By
1000 there will be civ remular
annual sescions of this schoif.
Jt is hor~ful that the natinna!l
imnact will heenme regiond] ind
jnternatignal, The Jincy Schont
of Seicner will {ake its plaee
Amdne the manv ihetiftotians in
e warl® 4g whieh  Scientists

- flack for the contant with their
peers an essentinifineredient -of

sqientifia, progress. .
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,: e by D. G.’A. Perera

_ (Scnkndngala specia} corrcspondenl)
"“The main objcctlvc of. the Institute of Funda~

: memal Studies (IFS) is moving the country from the

devcloping stage to one of greatly advanced
productwny," said Prof. Cyril Ponnamperuma at
-the opening.of the First International Symposium
on Solid State Physics of. the Knndy School' of
Science at the H'S at ns headquarters in Hantana,
‘Kandy.-

“Which of -us has stood on the ridge of Dhnr—
maraja Hill and gazed on the Mahaveli flowing

across the valley, the ten-mile radius’of ghstcmng :
“water, and not gonc into raptures of delight. This is
. the setting for the Kandy School of Science. Apart

from the beautiful setting of our institute, xdmlly
suited for scientific pursuits, we are also in.the
centre of a large concentration of scientific activity.

“From Peradcmya to Digana, on the banks of the

Mahaveli, extensive undcrlakmgs are in progress. -
From the University of Pcradeniya to the Interna-
tional Irrigation Management Institute, there are
fiftcen rescarch organisations with about 2500
scientific staff and 3000 supportive staff working on
various problems of importance fo the nation.

“Centrally located, the Institute of Fundamental

Science becomes a catalyst in this major activity.

The flow of the mighty Mahaveli from Peradeniya

to Victoria is symoblic of the flow of knowledge.
“The IFS which has the privilege of omamsmg

* this School has-as its main objective, the moving of

the country forward from the \Jeveloping stage to

! one of greatly advanced productivity.

*The spectacular achievemets of scicnce and
technology, such as landing a man on the moon or
understanding the basic processcs of life itself, has

given us a fecling of confidence in science. There -

has been a rising expericnce ali the world over, and
a fecling of euphoria, that scicnce can solve all our
problems.

“However, in the words of Lord Blackett in the

- .md,.upphul research ‘so clearly exemplificd. * We
“have been fortunate ta get together for this lmclmg

* first Jawaharlal Nehru Lecture of 1967, science is

-not a magnc wand to wave over a poor country, to

: make it a rich onc. Science is necessary, but the

process of implantation cannot be instantancous

) tcchnology transfer. It is a long and protracted

march. Science must become the very fibre of life:

“There is a paramount nced to lcapfrog, or to
make a quantum jurp for survival, if not for ad-
‘vancement. We have thercfore in our institute,
undertaken a number of activitics related to basic
science. - Science will thrive in the face of Jd\'cruly.

.but the right environment and inspiration is nc-

- cessary. We propose to achicve this by interaction

with the scicntists in the universities and the insti-

" tutes of this country.

*We propose to bring to the country the lcadms
minds of the world. Our approach is a problem

oriented onc. We will not work within the frame-
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ratne who represented the UGC, the Miiyor of

“most grateful to the séientists who have come from

" Dr. Laxman Dlss.m.n.ll(. and Prof. [’ N. Bulchs:rl

v AbS next steps into '
" higher pmdmmqm B

* work of 2 single subject. We approach our task in

an interdisciplinary manner. We have chosen thos¢
problems that would have an immediate cffect on

-the productivity of the nauon dnd improve thc

qu.lllly of life.

“It is a matter of great, sausf.xclion to us that the
Head of State has made‘a personal commitment to
the scientific developméiit of Sri Lanka and is the
Charman of the Bo.u'd of Governors of this insti-
tute. He presides at cvcry mecling of the Board of
Governors. | do 1ot know of any.other institute in
any nation, that enjoys such a privilege. We should !
be able to move with it and liammer it back on thc
scicatific activily of our nation. * -

“For tht first sympusium of the Kandy School of
Science we have choseu the subject Solid State
Physics. This is an arca of Fundamengl Research
which can have a major impact on modern life.
Whether one looks at electronic transport in semi-
conductors or the four clectric propertics of various
substances, therg will be a need th understand
processes which affect and result in the i improve-
ment of the qu.nhly of life. !

“Nowhere clse is the rd.xlmnslnp between b:mc

some of the best authoriticsyon the subjccl ¢ arc
far-and wide for this purpose. v

“The Kandy School of ‘Science Commmcc undcr
its very active chairman Dr. Rohdn Attele has
worked long in advance to prepare an occasion
worthy of the scientists.who have come from . far
and wide. H today’s c\puumql is successful, we
look forward to a scries of activities under the
umbrella of the Kandy Scheol of Science.

“In August this year, there will be a workshop on
astronomy. In December there will be a program-in
mathematics to celebrate the Ramanujan Cente-
nary. Other activilics on hmu.chnolog,y arc .xlso on
the cards.

“Tentative plans for 1983 inchide four programs
of the Kandy School of Science. By 1990 there will.
be six regular sessions of this school. It is hoped that

- the national impact will become regional and in-

ternational. The Kandy School of Scicnce will take
its place amonyg the nuy institugions in the world
to which scientists flock for contact with their pecrs,
a factor so essential for the progress of Science.
“We are most grateful to our sponsors, the Third
World Academy of Sciences, the International |
Centre for Theoretical Physics in Trieste, the In-

“ternationat Seminar in Physics in Uppsala and the

British Council for their support. We are also
grateful to the mayor of Kandy for being #ith us on
this oceasion™, said Prof. Ponsamperuma, :

-Other speakers included Prof. B, §. Panditha-

Kandy. Tilak Ratnayake’and Dr. Rohan Attele, !
Co-ordinator of the Kandy School of Science. ‘
Also pagticipating were Prof. Kirthi Tennakone,

(from UK},

-
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Breakthrough in superconductor science:

are -very excited about

}l( The rule of the game -

these days scem to be:
“How great it is to get
hotter!™ .

Of course, their cx-

“icitement is justified and

hmderstandable. For the

scientific world has just |

nmne»cd onc of the
lmost remarkable break-
\through in modern phy-
sics — the creation of
inew types of ‘supercon-
iductors’, muaterial
through-svhich clectric-
jity flows without resist-
ance. .

e
,’ . Promise

Among other things,

fthis lnc.ll\(hrmu,h
jbnnns the promise of
creating super magnets

tlmt could run trains as .
(fast as plancs. and the,

1pos\nblhly of generating
‘ENOrmous
lelectricity at low cost.
i This breakthrough
(was a focal point discus-
'sed at the' six- day inter-
Inationd] symposium on
lsolld state. physics,
which was concluded at
lthe (nstitute of Fun-
fdamental Studies (11°S)
last week.

More than lhlrtv five
\uum\h and resear-
“chers — including world

sauthorities on the sub-

‘jut — gathered in Kan-

'dy for this symposium,
l“ ‘hich was the first sci-
jentilic mecting orga-
inized by the l\.m(lv
'School of Science. the
1uluc.mmml arm of the
ll S.

Transformed

! In the past few
months. superconduc-
tor scicnce. a hitherto
morbund fickl of phy-
!xu.\ has suddenly been
«n.m\lnnuul mnio an

Thinigs

Thiﬁgs are literally
ihotting up in solid state..®
iphysics, and scientists -,

amounts of -

This new excitement
was echoed at the sym-
posium on -solid state
physics.

-Superconductivity is
a phummcuun Known
in certain metals and

".alloys where the resist-
~ance to the flow of clece-
“tricity changes abruptly

at a ccrtain tempera-
ture, making resistance

vanishingly small. (The
électrical resistance of a
metal or alloy is a func-
tion of temperature, de-
creasing at the tempera-

ture falls, and tending

to a constant low valuc

at absolute zero.) Su-

perconductivity  occurs
in metals-like lcad. tin,
vanadium cte., and the
temperature at which it

sets in s the transition.

temperature.

Until recently, this
temperature was in the
neighbourhood of a few
degrees above absolute
zero, i.¢. more than 250
degrees below freczing
point in the u.mmradg

.scale.

This is an extremely
low temperature  diffi-
cult to achieve and even
more so o maintain.

. Restricted

Such cooling requires
the uee oi liquid
Helivm. so expensive
that it has restricted the
use of superconductors
to a handful of multi-
national research pro-
jecets, such nuclear
particle accelerators,

Henee, though the
superconductors  were
known since the 1930s,

as

e

their use have been ex--

clusive and rare.

A current induced by
a magnetic fiekd in oa
ring of superconducting
material (at the critical
temperature, of course)
will continue to circu-
Iate after the mapnctic
fetd hus Becn semoved.

This  etect b bvaen

{ gt of tevensh activity,

I’”%

used to produce larpe
magnetic ficlds without
the cxpenditure of

“appreciable  quantities

of clectrical energy (ex-
cept in maintaining the

]
53’1 Rt W

SLCuS E‘*’

very low temperature:

— which was the
\tuml)luw-hlnck until
now.) -

Last: Qgp(cmhcr two
Swiss  physicists, Drs,
Bednorz and -Muller,
sent a shock wave (or a

heat” wave?) through-
out the world of ph).\u.\
when they discovered a
chemical that supercon-
ducted at slightly, higher
temperature. 1t was the
first development in the
field that both scientists

1

conduclor,

said Dr. Richard
Greene, of IBM's
Yorktown recscarch

laboratpry, New York.
It was like the four-
minute mile: gnee. the
barrier was broken,
everyone begah break-
ing records™,

Discovery

Alrcady, digect ap-
plications of this discov-
cry are being made. In
March, IBM ajinounced
that it had begun trials
using new superconduc-
tors o make Silicon
chips that could run
coinputers at ultra-fagt

had scen in thu: work-  speeds. This, scientisfs
ing - liver. : point out. is just a
; |
S Y Y errernyres e
Nalaka Guoawardene

by

More important was
the \uhscqlunt rc\'cl -
tion that there new su-
perconductors | were
cheap and easy to
manuficture.

In a rush of activity
unpatalicied in modern
science, physicists first
repeated and-then ime-
proved on the Swiss re-
searchers” findings with-
in a few davs,

Superconductors
have now been. made
that work at mmus 70
deprees Centig
cooling that can be
achicved with figuid nit-
rogen, which s 30 times

cheaper than liguid
felium, .
the Clunese ate be-

lieved to have achieved
room.temperature
(which s 273 degrees
above? absolute zero)
bat this ¢l remains
to be verified by scien-
tists in other countiies.
Scientists all over
world, have now
then eves on this e

et
el

noew, g
v e o

“Eeerviday
!.‘li':
i

ERIS FER T I

Ve SOe) -

heertaey

known

glimpse of the things 1o
come. Many believe
that superconductors,

released at last from the

tyramny of temperatuge,
will usher in-a super
revolution in electmo:
nics. 7 T

, .

“The process (of
making superconduce-
tors) has suddenly be-
come so o simple™, said
Dr. Paul Grant of
IBMS San Jose Tibor-
alories in- California,
“that for a few dotlars a
school Erthopatory could
recreite one of the sci-
entitic discoveries of the
century”

O . L
h\'wnu.\‘l.\. v generally
to be o rather

“skeptical apd cautious,

“month,

the-

have turned  emphoric
over these events. Last
five thousands
physicists crammed into
i Llsear auditorium
at thie Amerfean physic-
al sovtety in' New Yok
recentiv, to hear the

Latest developments on
supercenduactors,
,
- . !
Vhe caeetipne Dot it

—

ll' scems”, fP‘p m., and ﬁmshed atd

.m. the followmg.,
mormm.,

Changing

“At dawn we stag-
gered into the . bars
downtown™, said Dr,
Grant, who could
scarcely belicve how
rapidly the science of
superconductors  was
changing, or what it
ntight mean.

Predicting the poten-
tial uses of a major,

breakthrough in science™

is often difficult, but the
prospects for this ‘new
generation of supercon-
ductors are fascinating.
For instance, scientists
believe that they could
be used to make power-
ful clectro-magnets.
which are unalfected hy
resistance: and heating.
These could be used to
power leviating trains
runnn!u, on magnetic
ficlds instead of wheels.
Eventually freed from
friction, trains could
travel as fast as waero-
planes.

Powerful magnets
made, from supercon-
ductors .could also lc
used in fusion, reactors
1o trgp. super-hot plas-
ma that conld generate
cnormous  amounts  of
clectricity. '

Thin there could be

major benefits for the

ficld of medical science.
The super-magnets
would drasticaily slash
the cost of scanncers
wirich probe the soft tis-
sues of the body. There
sophisticated  scanners
are very expensive to
run at present.

But, as it usually hap-
pens. the most remark-
able consequences  of
this’ breakthrough may

“turn out to be over we

cannot
new, Ulime
~how
o
et

cven imagine
alone

[T
fonge,

wil}
— and at the r:n:gi’

1owan'y !

v
H




R 30 m Belgic:
grant for
resem@h B

(hy V.ll.ll\a (‘ un.mar-w-"

. Sri

7

_search

dene) e
“The Belgian govern-

- ment has agreed to give

Sri Lanka a rescarch

- grant of 50 million Bel-

gian francs (approx. Rs.
30 million) for a series

of rescarch prop.cts in .

life science The.
money  which \\'l" be
used mainly for re-:
search on. bmtuhnnlo-
gy and hmlog.u.xl mt-.
rogen  fixation, | would
be channelled lhroug,h
the Jastitute f" Fun-
damental Studies (IES).

A twosmembgr de-
legation  representing
(hv., scientitic establish-
ment of Belgium was in.
Lanka recently to
discuss and finalize the
rescarch grant.

Prof. K. \l.l\\.ll\
from the Katholicke
University . of Leuven,

= who headed the delega-

tion, told “The Island’
that they have identi-
fied several arcas of re-
that would be
funded by the grant.
These include one im-

* partant project to find

indigenous plants  that
may have the propertics
of nitrogen fixation,
Nitrogen, a vital cle-
ment tor all plants,
‘comprises nearly 80 per
cent of the atmosphere,
but the green planis
cannot use this form of
nitrogen.  Henee, the
need for nitrogen ferti-
lizer in farming.
[Mowever, certain
plants, especially
legumes have some
micro-organisms  resid-

ing in their root nodules
. ¥

LA

Friday 1st May, 1987

.

a3

\_vhich can fix at most-
pheric’ nitrogen. The

aim of this new project,.

to be initiated by the
IES group on biological
nitrogen fixation (as the
above process is called),
‘in collaboration with
= the Universities, will try

‘lo find unknown indige-

;Tnous plants which may

“have this special trait.
“There is a good pos-
sibility of finding 'a few
such plants™, Prof.
Viassak said. Another

projcct would be to fimd:

out.whether any micre-
orginism could help the
rice plant to fix atmos-
pheric nitrogen, |h:
said. :
Prof. John 1. \\ cxcn-,
ne, from the University
Libre de Bruxelles, who
was the other member
of the delegation.,
scribed some of .

identified for funding
by DBelgium.
them are
projects,
those on in-vitro. tech-
nologics
select and improve
genctic  characteristies
in crops, v

The Belgian scientists
held several rounds ol
tatks with IS Director
Prof. Cynil Ponnamper-
uma and some scientists
at the 1S and Universi-
ties.

The rescarch grant,

which will be given over

a period of four years,
would commence with
immediate effect, once
the delegation reports
back their government
in Brussels,

-de-
the
biotechnology pm|cus;
Anu‘!}g
agricultugal
especially.

and efforts to-
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The fight, white,
besn censidered an inert and safe substance for
making household utensis, espacizily cont
and saucepans. Soon a dull while oxide cavers the

shiny surface. making it resistant to conanion by
mild zcids and alikalines. : K
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two Sri Lankan scientists, Pral. Kirti Tonn
the Dopt. of Physics of the uhwesa Ui
Mr. Shanta Wickiananayakee, lml‘\ e
Instituia of Fundamoental Siadios
hanuvara.
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the very low concentration oi
PR i wator, acts as e
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the suiface of a vessal of that i,
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Students exposed to latest in
scrence ‘through IFS program |

Senkndngnla Special Corrcspondcnt

!T'*ig_'
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Wiys of fmdmg how the Institute of Funda- -

mental Studies (IFSY could act as a catalytic agent in
promoting sciénce in Kandy schools, was the subject
of discussion when Prof. Cyril Ponnamperuma,
Director IFS. met the principals of Kandy schools
for ‘Tea and Conversation.

nouncement of the fatest development in science
“und the time that it would take to reach the class-
room,through text books. But the school science
program of the IFS. conducted every Saturday over
a period of éight weeks. had provided the oppor-
tunity to climinate that time gap.

In this program, student participants and teachers
who came as observers were brought into direct

-f:omact with scientists who were experts in their
«'Hiclds. so that the students’ imagination would be

1'

’ ..

l his home who iilso happened to be a teacher froma

-Tired by the latest developments in science.

= Stimulatingtheyoungmindtoenterintoscient-
“ifik inquiry on its own was one of the tasks that a*

good teacher should be able to achieve.
The professor recalled how as a young boy of four
years his curiosity had been aroused by a visitor to

Y — - P ettt

" . Prof, Ponnamperuma said there was usually a,_‘
time lapse of ut least ten years between the an-

Kandy shcool. i

This teacher had used the snmplest of equipment

to demonstrate that a crushed jak seed contained
protein, with the help of a test tube and some lime
from the “bulath Tattuva® and a candle flame to
heat the combination over, so. llmt that it gave out
the smell of ammonia.

But how many teachers were there today who
could even show the night sky to their students and
point out the constellations to them, he asked.

The Kandy princip.rls. on their part, pointed out

that the -prioritics in education had changed since .
the days that Prof. Ponnamperuma was speaking -
about, and that today the students and teachers

were caught up in a race lh.rl was entircly exami-
nation oriented.

Prof. Ponnumperuma asked -what would happen ‘

after students pass at their examinations. Getting

_into a job was also a difficult thing, and as a young
man. cven Einstein had to struggle as a clerk ina

pitent office because of it.

How much the world would have lmt |f Eins-
tein’s imagination had been resiricted . to what he’

had to imbibe by rote h..lrnme to pass his exams, hc
said. .
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BOSTID’S gOal is to pa Gmme

research in third wor Ed

(Scnkadngala special correspondent)

The art and proccdurc to be followed in wrniting a
research proposal in applying for research’ grants
from inter-national funding agencies was the theme -

of a two day workshop conducted by Dr. Michael |
Greene, Assoc. Director, Board on Science and;, -
Development-

Technology for International
(BOSTID), of the National Research Council,
Washintén D.C., at the Institute of Fundamcnl.\l

Rescarch, K.uldy %

Dr. Greene not only \llu.s(r.xlul how a good res-
earch progosal should be prepared but also.how
insufficient’ care in prescnting the case may léad to
losing the chance to obtain grants for an otherwise
good project. (BOSTID) grants up to US § 150,000
for a single rescarch projcu '

He said that the primary goal of the Bostid

program is to promote high quality research di- .

rected at problems of development in the Third
World. The CRG or Committce on Rescarch
Grants is.composed of cminent scientists and
scientific: adminstrators of diverse backgrounds
mcludmg some from developmg counma

-

The criteria in selection ‘of areas chglhlc fnr res-

“earch support include the following: Their import-
-~ ance for international development, the particular,
- intercest and capability of BOSTID, the hecessity for

carrying out the rescarch in the developing country -
itself and the possibilily that significant advances in -

- the field could be made in a relatively short time." -
Dr. Greene outlined the peneral characteristicsof

the donor apencies and why they support rescarch, -
He also sketched the principles and budgetting

. guidelines and how they are, evaluated when thc_ -

selection is made for research. grants. :
Example of rescarch proposals made, how they
had been evaluated by various reviewers, their

weaknesses and strong points; suggestions. made as -

to how they could be revised and re written, ete.,

were made clear to the participants in a siinple and®

m'lslcrly fashion by Dr. Greene, w lm is no doubt an -

.- expert in this field. .

Prof. Cyril Ponnnmptrum'l Dm:v.tur IFS and

~Mrs. Daya de Silva, co—ordm.nor were .l\\('tlclh.‘(' m, ’
' this wnrkshnp o .
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Chemical fertilizers,
.whether you like them
or not. are hiere to stay.
For any country like Sri
Lanka with an agro-
based economy, fertiliz-
ers could be a vital fac-
tor — especially if it has
to be imported. And
- that is precisely what we
.do, our annual fertilizer
cost being a staggering
60 miltion US dollars —
¢ or Rs. 17,000 million.

Irony

Twenty per cent. of
this chemical fertilizer is
-phosphates, and therein
lies the irony: this pre-
cious mineral is avail-
able in great abundance
in apatite deposits in
the township of Eppa-
wala in the Anuradha-
pura district.

Discovered in- 1971
by the Geological Sur-
vey Department. the
Eppawala apatite re-
serves have been esti-
mated at 40 million ton-
nes — sufficient to last
for more than five cen-

_ turies at the present de-

mand rate!

- However. this apatite
is currently exploited
only as a phosphate fer-
tifizer for tea and rub-
ber plantations. Max-
imum use could be had

if the apatite is to be .

sonverted to super-

phosphate or triple cheaper than the abovc.
_two acids.

super-phosphate.
Major

Somenmcback,a ma-

The use of hydroch-
“loric acid in the produc-
tion of super-phosphate
has never been con-

jor American industrial sidered as a reasonable

concern asked for half a'“,;
billion US dollars to set
up a super-phosphate
plant. This, of course.
did not come off as it
was beyond our reach.

The standard

methods used for pro-
duction of super-
phosphates involve the:

usc of cither sulphuric
or phosphoric acids.
This is one reason for
the high cost of produc-
ing super-phosphate.
Sulphur or sulphur-
bearing. oresused for

making sulphuric acid-

being not found in Sri
Lanka. it has to be im-
ported and it is an ex-

pensive commodity in-

the world market.

Phosphoric acid. on
the other hand. could
be made from apatite
itself, but the required
high temperature tech-
nique is rather cxpen-
sive. This would make
the initial cost of setting
up a plant and the ex-
penditure on encrgy . ex-
cessively high.

The only mineral acid
that is produced in Sri
Lanka is hydrochloric
acid. which is aiso

process because of one
draw-back: calcium
chloride generated as a
result of the reaction
with this acid would be
hygroscopic — that is. it
will absorb water

by Nalaka

Gunawardene

vapour in the air and
tend to dissolve.

This makes such ferti-
lizer unsuitable for stor-
age.

. AMcthod :

Now. two Lankan sci-
entists- attached to. the
Institute of Fun-
damental Studies (IFS)
have come up with an
ingenious novel method

to overcome this. prob-’

lem by adding ammo-
nium sulphate to the
process.

This addition woukl
convert hygroscopic cal-
cium chloride into cal-
cium sulphate and will
,produce a fertilizer
even superior to super-
phosphate. .

The dlscov?rers of
the new method, Prof.
Kirthi Tennakone of
the IFS (and also Pro-
fessor of Physics at the
University of Ruhuna)
and Dr. Rohan Weera-
suriya were recently
awarded: a patgnt for
this process by the Reg-
istry of Patents and
Trade- Marks.

The - IFS itself was
also a recipient of the
patent. LI

Phosphate l'cnlhzcr

produccd by using this
method will contain be-
tween 21-26 per cent of

- phosphorous as com-

parcd to 16-20 per cent
in the super-phosphate
made 1by the conven-
tional method using sul-
phuric. acid. .

The use of ammo-
nium: sulphdte. which is'
a nitrogen-rich com-
pound. provides an
added advantage: the
cnd-product aiso has
about ‘10 per cent nit-
rogen.

Phosphorous and nit-
rogen; togcther with
potassium are the three
major elements most
nceded by all crops and
plants.

The researchers bchcvc-

that they could device a
way to add potassium
too into thid fertilizer.,

_thus making it a real

(hrce-m-onc fertilizer.

mem@d o expima
awala aj @me msm’veg

The new melhod
would now have to go
through a series of field
tests to assess ils com-
mercial viability and
economic feasibility.
IFS sources said.

Dr. Felix Ponnam-

peruma, a'soil scientist °
who is an honourary

senior fellow of the IFS.
is to carry out the field
tests. on several crops in
the COmmg months.

Trmls/

i these trials suc-
¢eed, it could mark-the
bcgmmng of a new era
?r agricuiture in Sri

Llanka and could well
place the country on the
threshold of self-
sufficiency in phos-
phate. -

The Earth Sciences
division - of the IFS is
already engaged in a
project to prepare a de-

tatled map of the entire’

phuvsphate  deposit at
Eppawala.

This survey. under-
taken in collaboration
with the Department of
Geological ‘Survey and
the Departments of
‘Chemistry arnd Geolo-
gical studies at the
Peradeniya University.
will enhance the pros-
pects of using this valu-
able resource as a ferti-
lizer, said Dr. Felix
Ponpamperuma.
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. drinking water from his garden well for over 60 -
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" It must be noted. that whereas
much emphasis is laid on the pol-
lution of the physical environment *
by man, the effect of the chemistry
of the natural environment on the
health of a population is also of
equal importance. What is required

"is therefore a much closer interac-.

tion between geochemists gh the

one hand and on the other, prol"es-' »
sionals such as medical practitzon-‘ ’
ers, epxdemﬂ(ogzsts and ecologists.

working on joint projects.
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This article deals with the influence of
geology and geochemistry on health. The In-
ternational Association of Geochemistry and
Cosmochemistry has recognized the rescarch

work now being carried out in this field in Sri -

Lanka and it is the aim of this article to
highlight some of the signifi icant research
activities in Sri Lanka. .

_by Prof. C. B. Dissanayake

An awareness of the relationship between envi-
ronmental geochemistry and the health of man,
animals and plants is now being increasingly deve-
Iopcd world- wide.

It is also realized that this is a complex problem

requiring coatrolled interactive studies involving .

‘geochemists, epidemiologists, ecologists, mcdical
and veterinary practitioners and others.
In a recent publication on Environmental Geo-

in man are especially difficult to relate to the envi-
ronment in developed countries. However, there are
good expectations that direct evidence can be obtained

equal importance. What i§ reqiired is therefore a

much closer interaction between geochemists on the
one hand and on the other, professionals such as

medical practitioners, epidemiologists and ecologists -

on the other, working on joint projects.

At the Royal Socicty mecting mentioned séarlier;. ‘

the clear need to differentiate between hazards due
to the natural distribution of elements and due to

- those jatroduced by man'’s activitics was noted.

-chemistry and Health, by the Royal Society, it was .
.stated that, “trace element toxicities and deficiencies

more readily in developing countries and rescarch in :
_ such territories is to be encourag
Sri Lanka affords an almost ideal opportunity for .

. the researcher on environmental geochemistry and
health in view of the fact that the vast majority of -

the population of Sri Lanka live in intimate asso-
ciation with the actual physical environment.

This is to say that most people depend on the soil,
water, -plants and air in the immediate cnvironment
for their sustenance. A person who has been

years and caten food from plants grown on the soil
of his garden will surcly have his general heaith and
the trace element budget of his body be governed to
a very great extent by the environmental chemistry

i of that particular watcr and soil.

This idea can be extended to larger geographical
regions and the incidence of certain diseascs can

therefore be correlated with elemental distributions -
Environmental geo-

in the physu:al environment.
chemistry is thercfore now developing into a very
useful tool in investigating regional health problems.

It must be noted that whereas much emphasis is
{aid on the pollution of the physical environment by
man. the cffect of the chemistry of the natural
anvirnnment an the health of a-nonulation is also of

It would for example, be useful to know if there .

is any risk in living on a serpentine mass with a few
hundred micrograms of chromium, nickel or cop-
per per gram or grnmlc with 30 mlcrograms of

uranium per gram or in a lead mining district with

a few hundred mlcrograms of lead per gram in the
sonl

Water hardness_ }‘ . ."

What level of lwd could be expectcd to be taken
up by planls grown on soils compared to the lead
coatents in plants grown in a market garden’ close to
a major road?

In Sri Lanka there are many and mterestlngr '
- geochemical situations that need detailed -investi-

gations. A few case studies can be highlighted here.'

A very. intercsting relationship that has been .

observed :in many countries is the negative corre-

lation of cardiovascular disease incidence with- =~

water hardness, of that area. Deficiencibs or ex-

cesses in the content or availability of trace clements -
on rocks.and soils, or in water flowing through

them, is often considered to be a possible caude of
certain discasces, including cardiovascular ‘diseases.
Scveral investigations- have revealed that higher
cardiovascular pathology is almost consistenty as-
sociated with environments (rocks, soils or -walter)
that arc generally deficient in trace clements.
. In Sri Lanka, the Northern Province, underlaid
mostly by sedimentary limestone formations, has

the highest water hardness as well as the total dis- :- -

solved solids (TDS). Interestingly, it is this arca in

Sri Lanka whlch has the lowest cardlovasoular e

disease .ate.
Areas in the Central Highlands, on the other
hand, have soft water and low total dissolved solids

contents. Some of the highest cardiovascular death -

may not be the factor controlling cardiovascular
discases, epidemiological studics have consistently

¢ shown that there is a “water factor’ associated with -

- hasdumtar tha lanl of which mav he olir\lnt:iiml"'v

rates, are also found in these mineral deficient
groundwalcr regions. Even though hardwater itscif:

CONTINUED ON PAGE 2



important.

The ‘water factor® may well be a single trace
clement, a cluster or even, an indirect relationship.
Looking for the water factor presents a special
challenge to the geochemist and the epidemiologist.
If the relation is causal and if the factor in the water
can be determined and altered in a beneficial di-
rection, a defintie preventive health possnblllly

could well be at hand.

- A,lzhemzcr’s disease -

The rebtionship of aluminium with Alzheimer’s

- lisease is shrouded in controversy, At the second

international symposium on geochemistry and

health in London in April 1987, and which was .-

attended by the author, many specialists from the
medical profession showed definite evidence of -
aluminium accumulation on the senile plaque cores
of the brain of those suffering from the dementia
termed Alzheimer's discase. :
In a well illustrated case study from Guam where

the percentage of Alzheimer's disease is very high, :

Prof. Dan Perl from Mount Sinai Medical School,
New York showed the abundance of alumamum as
well as silicon in the senile plaque cores, usmg laser -
MAASS SPCClroscopy.

Even-though one cannot yet attribute a causal

effect to aluminium, the observations on alumi- .
nium accumulation has led to investigations on the

pomhlc. role of aluminium in the chology of Alz-

heimer's disease.
The recent work of Prof. Keerthi lum.lkonc and
his team from Ruhuna University and IFS, pu- -

‘ blished in the pratlglous joumal Nature was also
hlghhl.hlcd at thc symposmm n and this hrought ina

whole new dimension to the problem of aluminium
uptake by the human bedy.” Prorl"cnn.lkonc and
his team discovered that cven trace quantitics of
ﬂum idc fons can L.ll.ll)\t.‘ lhc di\sululiun of metallic
Their work showed that cven one p‘lrt per million
of fluoride present in the water may help in ex~
tracting Jangerous concentrations of aluminium.

This discovery has understandably caused con-|

cern among the gencral public and the environ-
mental geochemists have now yet another intriguing:
problem before them, ic. to probe the environ-
mental geochemistry of aluminium and its rela-
tionship (if any) on the prevalence of Alzheimer's
disease, bearing in mind that aluminium is one of
the most abundant clements in the environment
and that fluoride-rich waters are also abundant,
p.lrlu.ul.lrl\ in the dry zone. ' :

Iodine and goztre

™ Recent work by Prof. Malcolm Fernando and hlS
colleagues at the Faculty of Medicine, University of
Peradeniya has shown that the prevalence of en-
demic goitre is extremely high in some parts of Sri
Lanka. In Horana for example they obsuvcd rates
as high as 4497

" Thelink bt.l\VCQIl jodine and goitre was onc of the

first associations between a trace clement in the
environment and human health and nutrition.
There arc still large pupul.llions of the world af-
flicted by this discase which, in severe instances is
extremely debilitating.

This provides a good reason why workcre in the
ficld of human hcalth and nutrition neced to be
morc awarc of the geochemistry of iodine, in

" addition to the maodern problem relating to nuclear

accidents and radivactive jodine fall out. »
The work of Prof. Fernando and his team has
- shown that:-
© Endemic goitre in Sri l..ml\.n is of rcl.\m'cly re-
" cent origin. :

® Endcmxc goitre is mainly due to iadine defi-
ciency even though many other factors m.ly pl.ly a

. role,

® Western, Soulhem. Central, Sabaragamuwa and -
part of Uva provinces of Sri Lanka compose the
endemic gonrc belt \vnh an csum'ucd 10 mlllmn at
risk.

Work now being carricd out by the nu'hnr and
his collcagues at the Institute of Fundamental Stu~
dics shows that environmental chcmlslry of Coand
Mn may also be relited to the discuse, mdu:'llmg a1
multifaciorial cause, )

Another well known association between che-
mical clement in the environment and human . S
heaith is that of fluorine with denial and bone® ey
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~ discases. The outer layer of the crown of a tooth is | .
"enamel, the hardest tissuc in the body. Beneath it~ ;-

‘specimens.

lics the dentine, the main tooth component. The 17

principat component of enamel is mlcrocrystallme oy '

hydroxyapatite set in a protem matrix. - !
When fluoride is present in excess in the water -

supply, someof the ingested fluoride ions are in-

corporaled into the apatite cryslal lattice of tooth.

enamel during its formation, causing the enamel to - S

become harder and possibly discolour. s
Even though food forms the main source for a

large number of cssential trace elements required by

man, fluorides ire mainly derived from water. The: . - | ./

hydrogeochemical distribution of fluoride is there- ‘

fore of great importance in delincating argas in

which dental and bone discases caused by dcfl-v

. ciency or excess of fluoride arc prevalent.” . v 2 f

In Sri Lanka, work -carricd out by the author. and .
his colleagues at the University of Peradeniya and ab v
the Institute of Fundamental Studics has shown- - »
that certain arcas have cxcess fluorides m thc
groundwater.

High fluoride ‘concentrations lie in thc Norlh
Centeal, Eastern and parts of the Southeastern see-
tor of the Island.

As indicated by the presence of large concenlra—

“tions of fluorides in some recently drilled tubciwells;

particularly in the Anuradhapura, Moneragala and -
Uda Wikawe regions, dental fluorosis may well turn
out_to  be an environmental diseasc worthy of se=;
nous n'\cshg.mon

Nitrates and cancer

Nittates are often linked with cancer because. -
nitrates on-reduction yield nitritcs which can react. ~
with other substances, such as amines, in the sto- . : 1

-8
|
t

_mach or lungs to yicld N-nitrosoamines, which are_ . T S

now thuul,hl to be carcinogenic. Although pitrate in-
itself is relatively non-toxic, it can be !rcduccd
bucterially to mitrite in the intestines of new-bqrn CL
infants and may result in lhc discasc methacmo--  ©
globinemia. U

Prof. Ralph Panabokke of the University of Pe-
radeniyva in a five year study on the geographical
pathology of malignant tumour in Sri, Lanka pre--
sented data on investigations of 24,029 biopsy
Accordingly, the Northern-Province
showed the highest incidence (184 per 100,000 po-.
pulation) of malignant tumours in biopsy material -~
among the ninc provinces of Sri Lanka. In the
Snluhun province, the incidence was lmv (37 per
100,000) population. i

The commonest sites [rom \\lm,h m.lllgn:ml lu-
mours arose were ocsophagus (13.9 per 100,000
population, -buccal region 12.2, and breast 10.58)..
Work carried ot by the author and his co-workers - |
has revealed the close correlation of the nitrate
LU"LUIH‘I(I()IN of 1.rmmd“.|lcr w:lh lhc mu(lcmc
of ¢ancer.

The Nor(hcrn pruvmcc for cx: unplc h.ls lhc '
highest nitrate levels in. the ground water. Nitrate

.

" COUNTINUED ON PAGE 3,
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concentrations in the grounawater ol drt Lanka
appear to show a marked increase in arcas of high
population density, extensive fertilizer usage, and
also in arcas of the wet zone where atmospheric

-electric discharge are frequent.

The type of farming prictice and fertilizer use is
an important facet in any rescarch study concerning
the regional distribution of nitratés. Further,
drinking water wells being located close to scplic
tanks also results in increase of mlmlc levels in the
‘drinking water.

Even though the rcl.monshlp of mlralc fevels to‘k

the-geographical distribution of cancer is yet to be
firmly cstablished, the work now heing carried out

by ‘the cnvironmental gcochcmlsls and cpidemio-

. logists could well contribute to the further un-

!

dcrsl.mdm; of lhv. ctiology of human cancer.

ij D:.namg'alw is Head, D(-[mrmu'nl of Gml-

" ogy. University of Peradeniya, and Senior Fellow,

lnsluuu' of Fi umlamcmal Slmlu S, Ilanlum' Kandy.

——
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eavipment for
1573 from Japan: o

Fhe asreement fug' the ~u|\|\ly of science squip -
ment fer the Institute of Fundamental Studies
(1ESH by the Japanese firm C. Toh and Co. Lid, was : )
signed at the Hotel Ceylon lnlcrcommcmal on oo Ty
Satudday Lo o .
IS Diteetor Prof. Cyrit l’uun.nmu_rmm and Mr. R [
J. Shinvada, Dlru(ur of C. lmh. were the signato ‘ : -
TS, : [ C : N
The equipment is hunt. s\ll‘phul undera Rs. 1787 27 7 (- -
million: pumt given by the Japanese goversiment. -~ o
) L _ “The cquipment; the most sophisticated to be sup - - oo
: N ) plicd 1o-a developing country, will be for the lile =~ ¢
) T ' scienves. physical and chemical sciences and car(h PR
sciences laboratories of the IFS.
Uhaiversity Grrant Commisston Chairman, Sl:mlcy
Kalpage, member of the board.of ‘directors of the .o . L
IES, said the Kandy based institute is perhaps the - ° 0 v
‘only reseinch ingtitute in the world in which the .7 ’ .
Head of State presided. 1t wirs the only board wheye
the Prime Minister, foreign minister, leader of the
opposition and the chief justice were directors..
“The IFS enjoys the support of both the gov- -
crinent and the opposition and would receive po-
litical- patronage irrespective of which govermment:
comes to power,” Prof, Kalpage said. .
He said the Japanese government had beensvery -
genetous with its help to Sri Lanka. Japan helped to e
update the engineering facully of the Peradeniyax
university and equip the science and medical fa- -
cultics of the Ruhum waiversity. It will assist in the
setting up of the Institute of Computer Technology,
and abso hedp the Moratuwa university aod the 1S,
=1 appead to Japancese generosity to help set upan » -
engineering or agriculture faculty Tor the Jaffus
umversity. 1 is the correct moment to help Jallna™,
he said. . )
~FS Director Prof. Cyril "mm.nmpuum.l siid the - )
1S would be petting the most modern equipment - ' ’
and he had written into the agreement {or the
supply of cquipment thetr maintenance also. The
s supplying firm C. Itoh would hclp maintain the .
~ : u|u|pmcm , o
' Mye. T Uiabe, the Jupanese 1 mh.myﬂ Counsel- S
tor, satd Japan developed, beeause it laid stress in B ) '
developing its human rescurces. “The help we are
'giving to 1FS is also for the development of Sri
“Lanka’s human: resources. You have a very fine
'[ﬁml'of scientists. 1T they are given the proper en~ .- -
Tvironment Sri Lanka's ceonomic ynwlh would be Toae
'hulxlc!cd he siid. S s ’
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Chemist and exobiologist Cyril Pon-
namperuma was born in Ceylon (now Sri
Lanka) and took a degree in philosophy at
the University of Madras. He went on to
study chemistry at Birkbeck College in Lon-
don under crystallographer J.D. Bernal, a
pioneer in studies of the origin of life. After
recetving a Ph.D. in 1962 from the Univer-
sity of California, Berkeley, Ponnamperuma
Joined NASA's Exobiology Division and
later became chief of its chemical cvolution
branch. Since 1971 he has directed the Lab-
oratory of Chemical Evolution at the Uni-
versity of Maryland, which conducts re-
search into the chemical path by which life
appeared on Earth.

Although naturalized as a U.S. citizen in
1967, Ponnamperuma has maintained ties
with his native country, where he serves as
science adviser to President J.R.
Jayewardene. He also directs both the Insti-
tute of Fundamental Studies there, which
was formed in 1981 to promote and conduct
research in the natural, physical and social
sciences, and the Arthur C. Clarke Center
for Modern Technologies in Sri Lanka.

Ponnamperuma was interviewed at his
University of Maryland office by Tabitha M.
Powledge, editor of THE SCIENTIST, on April
14, before the recent wave of sectarian vio-
lence swept Sri Lanka. This is an edited
version of their talk.

£

Q: How has exobiology fared in NASA’s re-
cent troubles? '
PONNAMPERUMA: From a scientific point of
view, I see exobiology as a jewel in NASA’s
crown. The prime goal of space biology is the
search for extraterrestrial life. But NASA is
essentially an agency responsible for launch-
ing spacecraft and so on, so the fundamental
science tends to get buried. Exobiology in
NASA has to ride piggyback on other mis-
sions. But with this new concept of trying to
get a manned mission to Mars, maybe the
exobiologists will come back into their own.
And of course, exobiology is also the basis
for the scarch for extraterrestrial intelli-
gence. So if the SETI program gathers mo-
mentum, it would be far more important.
But at the moment, exobiology is not what it
was 10 years ago. .

Q: Do you expect the SETI program to
grow?

PONNAMPERUMA: I believe so. There was op-
position to it earlier .because politicians
didn’t understand what the scientists were
after. They thougat we were talking about
little green men. But now it is a line item in
the NASA budget. It’s a small one, but with
further development in radio astronomy it
could become a strong part of the program.
Q: You're implying that exobiology funding
depends in large measure on whether or not
there is a manned Mars mission.
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PONNAMPERUMA: NASA 1is not an agency in-
volved in answering basic questions, so if it
is tied up with a mission, then the chances
are very much greater. What I'm saying is
that if the intefest in a manned mission to
Mars grows, then one 6f its objectives would
be to revive the search for life on Mars. We
examined only two places. If we go back to
look at more, then all the science that goes
with that will have to be developed.

Q: How would you assessithe chances for a
manncd mission to Mars?

PONNAMPERUMA: Right now there ig interest.
I'm hoping that the relations between the
U.S. and U.S.S.R. improve, so that rather
than spcnding’ money on Star Wars, the
U.S. and the Soviet Union jojn together and
do a manned mission td Mars. Wouldn't
that be a fdntastic objective for 20012 There
is a body of scientists who feel that this just
might solve political probrems on Earth. But
to answer your question directly, the
chances may be small at fhe moment.

SCIENCE IN SRI LANKA

Q: For the past several years you've been
involved in science policy in developing
countries, particularly Sri Lanka. What has
that experience been like for you? You are
from Sri Lanka, but you are a naturalized
American. You have lived in this country for
many years. How do you see the contrast?

contd/~




.=

PONNAMPERUMA: It gives me feelings of great y,ndamental Studies, is to promote this.

challenge, great excitement, great frustra-
tion. A curious mix. The president of Sri
Lanka wanted me to come and help him
develop science in the country. Now hereisa
head of state taking a personal interest in
scientific devclopment. That's very unusual
for anywhere in the world, especially the
Third World. The only other person I can
think of who did that was Pandit Nehru, the
prime minister of India. He looked upon sci-
ence as the answer to India’s problems, the
key to its future.

One of the things I'm involved in right
now is setting up an Institute of Funda-
mental Studies in Sri Lanka, something
which today is what the Weizmann Institute
was 45 years ago. We are starting very late,
but this came up as a result of the presi-
dent’s own interest. He’s chairman of the
board of governors. He presides at every
board meeting. Where else in the world do
you have a head of state taking that kind of
interest? The president says he wants to use
science and technology to help Sri Lanka
leapfrog into the 21st century. It’s almost
exhilarating, you know. Here is somebody
who wants to take the country directly into
the 21st century without going through the
intermediate steps. g

But there’s such a big gap in what's possi-
ble there. The very able pcople are lost to the

rest of the world; there’s a big problem of
brain drain. Salaries are so small. Today a
scientist is an international commodity. A
good chemist can go to Australia or the
United States or Europe.

Q: In a way you are telling your own story
when you say that, aren’t you?
PONNAMPERUMA: Well, in a way. I wanted to
go back when I finished my studies. But I
had no opportunity then. .

In Sri Lanka, the sciences are also
thought of as something western—Euro-
pean, or at least Japanese. Korea was able to
get over that and get science right into the
hearts of the people. Sri Lanka is trying to
do that now. So part of my task as science
adviser is to get movement in a country
where there is little interest in science.

There is no question in my mind that the
difference between the North and the South,
the haves and the have-nots, the First World
and the Third World, is science and technol-
ogy. It has made this country great. Take the
great civilizations of the past: Egypt, China,
Iran. They are in the Third World today.
The countries that are in the forefront are
the ones that have used the modern develop-
ments of science and technology. The man
in the street must come to realize that sci-
ence and technology is the answer. The
young person who goes to school must be
interested in doing science. You've got to
build that infrastructure of science.

So how does one do that? The method:
available are the newspapers, public lec:
tures, radio, television. One of the tasks ]
have undertaken as science adviser to the
president, and as director of the Institute of

We have a public lecture every month that
might be attended by 500 people. A weekly
seminar for those who attend that lecture
might be attended by 60 people. We have a
group of science writers who got very inter-
ested. They will write, and the newspaper
will be read by maybe a million people. Sri
Lanka has a very high standard of literacy.
Q: Of Third World nations, it is among the
most developed, isn’t it?
PONNAMPERUMA: Most developed from the
literacy point of view. Close to 90 percent.
The life expectancy is very high, too, almost
70 years. Sri Lanka is pretty high up on that
scale. But still, I think it can go very much
further. We can do what Korea has done,
what Taiwan has done, move from a colonial
kind of economy to a productive one.
Q: What kinds of advice have you given the
president of Sri Lanka?
'PONNAMPERUMA: A number of subjects have
come up constantly. One is formulating a
science policy for the country, bringing the
scientists of the country together to work on
a policy. -
FUNDAMENTAL STUDIES INSTITUTE

Q: Is there a science budget?
PONNAMPERUMA: No, there is no specific sci-
ence budget. But each ministry has some
science. For example, the Ministry of Agri-
culture would have agricultural research and
development. One of the problems in the
developing world is the splintering of this
activity. Perhaps there has to be a greater
deal of centralization in the planning. Often
one ministry does not know what the other
ministry does. There is duplication. And
with scarce resources, especially of man-
power, we cannot afford duplication.

Then specific problems come up—per-
haps an agricultural pest all of a sudden. I

don’t carry all the answers in my head, but
as science adviser I have access to scientists,
at home and abroad, who will provide help.

In Sri Lanka my main task is science ad-
viser to the president. Then I am director of
the Institute of Fundamental Studies. I'm
also involved in a program to develop the use
of the winged bean, which I personally be-
lieve will be a solution to the lack of protein
in the developing world. An amazing plant.
You eat the leaf, you eat the flower, you eat
the bean—the seed is more valuable than
soya. It has a tuber. It improves the soil.

As for the Institute of Fundamental Stud-
ies, the moment you use the word funda-
mental, a question is raised: can Sri Lanka
afford fundamental studies? My answer is it
cannot not afford them. If primitive people
did not think in terms of trying to answer
questions, they would still be polishing stone
tools. On the other hand, there is also a great
misconception that fundamental studies is

up in the clouds somewhere, that it has no

relationship to life today. So whatever ‘is
done at the Institute of Fundamental Stud-
ics must affect the quality of life.

Q: Does the institute operate laboratories?
PONNAMPERUMA: Yes. At the moment we
have about 15 scientists involved with us.
We also have a program of National Fellows.
Maybe somebody at the university who
works with us does not have good facilities;
he does not have support, or even the right
atmosphere. 'We provide that. So there is a
two-way street. Whatever is done here is
done at the institute and also maybe at the
university,

We've been very fortunate. The Japanese

government took very kindly to what we are
doing, and undertook to equip the entire lab-
oratory. We asked for $2.5 million worth of
equipment; they came back with $5.7 mil-
lion. The first gtant that I requested was
doubled!
Q: That's a highly successful grant proposal.
PONNAMPERUMA: Yes, very unusual. The
Japanese are providing the equipment. The
Sri Lanka government has provided the
building and the recurrent expenses.

I'm trying to get the scientists out there to
follow something we’re doing here in the
States. At this laboratory, if I don't get a
grant, I have no research. I write a proposal
and I get the money. It’s survival of the:fit-
test, kind of. To get a grant from the Nu-
tional.Science Foundation or from NASA i»
not egsy. I work terribly hard at my propos-
als. I'm trying to get that idea instilled
among our scientists there. We compete for
funds now. So we have submitted a number
of programs to the Sri Lanka Board of Sci-
ence n'nd Technology of the National Acad-
emy, which has a competitive program. The
U.N. has provided us with a certain amount
of money. Italy and Belgium have pledged a
certain amount of money. I'm confident that
the money will be there.

But the people are a tremendous problem.
Many of our younger scientists are abroad.
They have béen attracted by good salaries
and good working conditions. What we can
do immedlately is to try to offset that. We
have a scheme bf t;ellowships and post-doc-
toral programs. For somebody who has fin-
ished a Ph.D., let us say at Maryland, we try
to get him back immediately. We also have a
program of pre-doctoral fellows. Anyone
who is a regearch assistant at this institute
must registér fo'r a higher degree.

ARTHUR C. CLARKE CENTER
l .
Q: What goes on at the Arthur C. Clarke

" Center? !

PONNAMPERUMA: Arthur Clarke lives in Sri
Lanka. He gave the world Comsat. So his
friends thought that i‘rwould be very useful
in the developing world to have a center
where emphasis would be given to the very
frontiers of scientific knowledge in commu-
nications, computer science and so on. What
i3 going on there is an attempt to transfer
the latest in communications, in informa-
tion transfer, in computer science. These
things'may be ordinary here in the U.S., but
are still very far out there.

. ; 2
0: Can vou give me an example? contd /3
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e FACE TO FACE
‘There is no question in my mind
‘that the difference between the North
and the South, the haves and the have-nots,
the First World and the Third
World, 1s science and technology. It

RSB o
PONNAMPERUMA: No. Because even those ba-
sic problems need science. I mean science as
a whole, the entire range. I mean the simple
science of health: boil your water before
drinking if, wush your hands before you ent,
things of that sort. Without it—once again
my analogy-—we will be stuck with polishing

mtoue tools, Take penticiden, for example.

has made this country greal. ’

PONNAMPERUMA Let us say computenzmg
your office.

Q: This place then acts as a resource, gives
people advice?
PONNAMPERUMA: Advice, and tmms people,
and also will design equipment for local use.
The hope is that it eventually could be a
mini local Silicon Valley. We could train
young people. Right now we have a lot of our
young people going out, for instance, to the
Middle East as bricklayers and carpenters
and so on. We can train a generation of com-
puter operators whe can go out.

ROLE AS SCIENCE ADVISER

Q: What's it like being a science adviser in a
Third World country? Is it comparable to
the position of science adviser in this coun-
try? Are you as political?
PONNAMPERUMA: No. I'm science adviser to
the president of Sri Lanka. It is a one-to-one
relationship. There is no office and organi-
zation. When the president has a problem, I
give him advice. Or I can bring things to his
_ attention—say, in science policy. It is noth-
ing like the kind of organization that you
have here, or that India has now. That is a
bureaucratic apparatus, whereas in Sri
Lanka it is simply that he wants somebody
to turn to when things have to be done.
Q: Do you foresee that it will evolve into a
larger structure?
. PONNAMPERUMA: | do, as a matter of fact.
That is very important for a country such as
Sri Lanka. A lot of the aid money for various
projects goes into different R&D programs.
There should be somebody who understands
that, who knows what is happening and can
advise a head of state.

Q: It also sounds. very much as if present

interest in Sri Lanka's science is a function

of the fact that the president is personally
interested. If there were a different president
who was less interested in science, might the
situation be very different?
PONNAMPERUMA: It might be, but on the
other hand, once an interest is created, then
1 foresee it becoming the pattern.
Q: We've noted that Sri Lanka is doing bet-
ter than many Third World countries. That
raises the question of whether science isn't
something of a luxury. There are countries
whose problcms are so basic that they can’t
contemplate using resources for something
that’s essentially an intellectual endeavor. Is
science only possible once a country has
achieved a certain prosperity?

‘I'liere’s a tremendous use of pesticides in
the developing countries. As a matter of fact,
there is a ¢ertain amount of dumping, you
know. But ‘the farmer thinks that the more
he sprays, the better it is for his vegetables.
So we have to tell him to use pesticides care-
fully. All that will count only when there is
an awareness, a consciousness of science.

' .
AIDING THIRD WORLD SCIENCE

Q: Is the; science community in developed

. countries doing enough to give Third World

science a helping hand?

PONNAMPERUMA: Probably not enough.
Large amounts of money are spent in huge
schemes, but to make those profitable, the
small amount of research and development,
work that is needed is not often done. I'm
talking about very!impressive things like
building dams, constructing huge waterways
and roads. I often think that 1 percent of the
total aid budget in countries like Sri Lanka,
spent on R&D to make what they’re doing
better, would be f wonderful approach. But
try to get that kind of thinking through The
resistance is so greatl

Q: What are some things that scientists in
those countries cotild do if they wanted to?
PONNAMPERUMA: One example is to intro-
duce techniques of better food production.
In a country like Sri Lanka today, there is a
protein deficiency. Help with that. You can
use a lot of the modern technology, biotech-
nology. My great fear is that the gap will
widen unless things like this are done. It is
not the immediate solution to the problem,
but what about the year 20017

At Expo '85, in Japan, I saw a single to-
mato plant that produced 16,000 toma-
toes—more tomatoes than Sri Lanka can
produce in a single acre. Of course it’s very
costly now because you need a closed envi-
ronment, but soon the cost will go down.
Wouldn't it be terrible if SrifLanka had to
depend on Japan for its tomatoes? The great
fear I have is that, unless science is im-
planted in that country, this gap will widen.
I personally believe that the one-to-one

relationship between institutes can do a lot.
At the University of Maryland we have a
relationship with the university system of
Sri Lanka, so there is a continuous connec-
tion of people': coming and going. That is far
more important than one-shot deals.

Q: You're really concerned, then, with build-
ing permanent structures? '
PONNAMPERUMA: Building the infrastructure
of sgience, which is beople. =

1

1
1
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Dy head of US Mission sho . i

interest in IES research®

The Deputy Head of
the-HS Mission in Sri
Lanka, Mr. Edward
Matks paid a visit to the
Institute of Fundamen-
tal Studies (1FS) Kandy,
‘Tedantly and was greatly
intezested in the ongoing

lc.\d to thc possxb\luy
that the rice plants may
one day be madecapable
of producing their own
nitrogen fertilizer. The
other approach which
cxcited the greater

~amount of interest in the

IFSarescarch in finding' Wvisitor was a research

ways o convert mcq -experiment

to convert

atmospheric nitrogen to Yatmospheric nitrogen

amonia and nitrite
which could be directly

used’ as plant fertilizer

like uraa which is based
on expensive petroleum
based byproducts, states
a Press release by the
IFS.

-One approach . was
biological nitrogen
fixation using micro-
organism like rhizobia
and --also another

;. bagterium that live on

“the’  root. surfzcg of .

grasses likc paddy.
Rescarch in the latter-
instance Js expected to

.and p(j'gén =

directly to fertilizer
using sunlight as the
source of cnergy.

~ As explained by the
Director of the IFS,
Prof. Cyril' Ponnam-
peruma, IFS scientists
were developing a
technigue by.. which
irrigation water leadmg
into a .paddy field is
made to flow "over a
catalysing agent which
uses sunlight to brecak up
the water imgo h)‘arogen
and
commnes  tiwem with
nittogen dissolved inthe

Lo SN

””!'% left' lmprbve* the
. comersmn .rate ,to . a.

water," to' form mmtes .'samsfactory level. .

and nitrates which are .

casily absorbed by.the -

i
- On meeting the IFS

roots of the paddy plants **; personnet. later on, Mr.

when these compounds

are carried there by the

same water. Positive
results have beenalready :
achieved by
technivuc and it is only

thxs:

Marks remarked: “You
have at very exciting
Institution here. 1|
- compliment you all on
this work whichseems so
esoteric to me.” :

o -e om0
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{Senkadagala speclal correspondent)

Finding a sure method of locating areas con- -

. taining gem deposits would be a boon to the eco-
" nomy because a considerable revenue is accrued to

the government by the auctioniing of gemming
rights and also by collecting customs duuw on gem

. CXports,

At present we have to rely on chance dnscovcncs '
-y prospectors for locating such areas, and much of

it is illegally exploited before the government can

< mve in o claim its legitimate rights.

It is suspected that traces of rure clements like
Cerium, Thorium, Niobium, Tantalum, Yttrium
ete, which are associated with gem deposits are also
found in the soils of such areas. Converscly, the
identification of such elements in the soil of a

They re. Ieavmg ncthmg to

Chanceln

search for
gems

particular arca may turn out to be an indicator of
the presence of gem deposits there.

To try out the effectivencss of this lhcory would
require facilitics for quick mineralogical analysis of
soil samples. As it would be too expensive to set up
such facilitics here for experimental purposes only,
Prof. Cyril Ponnamperuma, Dircctor of the Insti-
tute of Fundamental Studies (IFS) has initiated a
rescarch project for which the funding w:ll be from
('A n.l(l‘l

A team of Canadian scicntists with Dr. J. Davies
and Dr. R. Whitchcad from the Laurentian Un-
ivesity and Dr. M. Tremblay who is the Dircctor pf
the Cooperative Division of the IDRC

" (International Development Rescarch Centre) bl

Canada. have slready visited our gemming areas for -
this research, with their Sri Lankan counterparts,
Prof. C. B. Dissanayake and Dr. M. S. Rupasinghe
of the IFS. !

t
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UN DP grants $600, OOO

for IFS research

(Senkndngala Special (.orrcsmndcnt)

Thc Institute of l"und.uncm.ll Stu-

dics (IFS) has been assured of funding

. amounting to 600,000 US dollars for
sclected rescarch activitics over the
next three years, by the United Na-
tions Development Progriynime

- (UNDP). An agreement to thjs cffect
was signed last week, between the
government of Sri L'mka and the
UNDP.

The sclected rescarch arcas have
been identified through formal dis-
cussions, seminars and wcrkshops
held with reputed personnel in these

respective ﬁclds in Sri Lanka.
include Biotechnology, Earth Sci-
enccs.. Ecology and Conscrvation,
Natural Products and Medicinal
Chemistry, Nitrogen Fixation and
Solar Encrgy Conversion.

The UNDP has identified the IFS
as a catalyst in promoting multidisci-
plinary research through scientists

" from the national universitict and

other research institutes. The UN-
ESCO will act as the exccutive agency
for this grant. ,

They .

—

—_—
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%upercanducmn 5 —Sri Lanka
' jumps bandwagon

A group of scientists
from the Unviersity of
‘Perademya and the In-
stitute of Fundamental
Studies, Kandy have
successfully prepared
what is believed to be
the first superconduc-

Ytor in Sri Lanka.
These superconducting
matcerial belong to the
new oxide-ceramics
family which in the

Jpast few months has
revolutionized the sci-
ence world and- given

- nise to an avalanche of
maternials rescarch.

Superconductors are
materials with zero re-
sistance to the flow of
an clectric current.
They have the poten-
tial of radically altering
electrical and electro-
nic appliances used in
sgvervday life. industry
and scientifi rescarch.

Dr. Lakshman Dis-
sanayake, senior lec-
turer at the Depart-

ment of Physics of the -

Unaviersity of

Peradeniya and head
of the IFS supercon-
ductor — solid state
Physics Group, told
“The Island™ that it
was highly exciting to
sce the zero resistance
in there new materials,

*I think we have
made superconductors
in Sri Lanka for the
first time. It's not so
difficult, although we
did it with the very
limited equipment and
(laboratory) facilities
we have here.” he
said.

He continued — [t .

is rarely that scientists
in the third world can
join frontier rescarch
in Solid State Physics.
We are continuing our
work in order to
understand there
materials better and
also to scarch for new-
er matcrials which
would become super-
conducting at higher
temperatures.”

The current excite-
ment -in superconduc-
tors started in 1986,
when Alex Muller and
Georg Bednorz. two
physicists at IBM Re-
scarch Laboratories in
Zurich announced the
discovery of a new
class of oxide-ceramics
which became super-
conducting at higher
temperatures than was
known ever bDefore.
This discovery. which
carned them the 1987
Nobel Prize for Phy-
sics, triggered a global
search for new ceramic
compounds supercon-
ducting at higher and

‘higher temperatures.
A reclated com-
.pound. Yitrium —

Barium — Copper Ox-
ide. showing a super-
conductivity transition
temperature minus 150
degrees Centigrade or
95 Kelvin as later pre-
pared by Dr. Paul
Chu, a physicist at the

" Uiwviersity of Houston,

USA. Because of the
(relatively) higher

temperatures; required:

to make this- material
superconducting. it is
possible to use liuid
nitrogen  for cooling,
instead of liquid
helium  used so  far,
which is 30 times more

'cxpcnslvc.

“The samples we
prepared were in the
same family as those
prepared by Dr. Paul
Chu.” said Dr. Dis-
s.may.lkc “Now. we
are trying out other
compounds by varymg
the cunxlllucnt
atoms.” -

Already. & fcw diffe-
rent  compositions  of
Yitrium — Barium —
Copper Oxide have
been prepared, and
tested for zero electric
resistivity, The  sam-
ples became supercon-
ducting at 95 Kelvin or
minus 180 degrees cel-
cius.

“We were. .lhlc to

“tion.

LA
b

1
‘demonstrate the Meis-
ncs Effect — the ulti-
mate test of true super-
conductivity — by
allowing a small mag-
net to “float” on a pellet
of the material we pre-
parced.” said Dr. Dis-
sanayake. i

The Peradeniya Un-
viersity — " IFS Super-
conductor team has
now joind the on-going
global cffort to pro-
duce a roam-
temperature supercon-
ductor. “Such super-
conductors would re-
volutionize the world
in many arcas such as
transport. power trans-
mission. communica-
medical diagno-
sis, lap-top computers
and miniature home
appliances.™

The other members
of this research team
are Dr. O. A. Heperu-
ma. Dr. K. Pre-
maratne and Mr.
,(-.umm Dharmasena.

_ N G.
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f - Colloquium on
’ ‘number theory’

' The intcrnational colloquium on ‘number theory’
will be held at Kandy from December 28 ~ January
i .

Ten well known experts on Srinivasa Ramanu- v
jur's life and work are sciteduled to take part in this'
colloquium. It is being conducted by the Institute
of Fundamenial Studies in collaboration with the
International Centre for Theoretical Physics, Tricste
and the Third World Academy of Sciences, Tricste.
The Tata Institute of Fundumental Research and
the Institute of Mathematical Science, Madras are
associated with the colloquium. ’

The colloquium is being held in memory of In-
dia’s great number theorist Seinivasa Ramanujan.
The experts pacticipating in the colloguivm arg:

Brucce Berndt, USA; R. Ramachandra, India; D.
Zagier, Federal Republic of Germany; R. A.
Rankin. UK: C. R. Rag, USA; A. Sclberg, USA; R.
Balasubramanian, India; G. Sudarshan, USA; K.
Srinivasa Rao, India and G. Bhamathi, India.

——
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PUBLICATIONS BY IFS STAFF

1987

BALASUBRAMANIAM, S and others
Gleinene and gleinadiene, 5, 7, dimethoxycoumarins

from Murraya gleinei Phytochemistry, 1987 pp.

BUULJENS, RALPH
Indira Gandhi; Crisis management and political
survival. Darshan, Vol. 4 (3) March 1987, pp 3-12

DISSANAYAKE, C.B. and RUPASINGHE, M.S.

Possibilities for diamond occurrences in Sri Lanka.

Journal of the Gemmologists Association of Sri Lanka, Vol.3,

1986. pp. 2-5 ' ' :

DISSANAYAKE, C.B., RUPASINGHE, M.S. and SENARATNE, A
Rare earth elements in some residual alluvial and

inter-tidal sediments of Sri Lanka. Chemie der Erde, Vo0l.47,
1987. pp. 31-40

DISSANAYAKE, C.B. and WEERASOORIYA, S.V.R.
Medical geochemistry of nitrates and human cancer

in Sri Lanka. Journal of Environmental Sthdies, 1987. pp

DISSANAYAKE, C.B., WEERASOORIYA, S.V.R.,and JINADASA, K.B.P.N.
A rapid method for the deflouridation of fluoride

rich drinking waters at village level. Environmental Studies,
1987 '

DISSANAYAKE, C.B. and WEERASOORIYA, S.V.R. and others

Heavy metal pollution of the mid—canal of Kandy:

an environmental case study from Sri Lanka. Environmental
Research, 1987. :



10

11

12

13

14

.GUNARATNE, ROHAN -

The madelm paruwa - a sewn boat with chine strakes.

NauticalAArchaeology and Underwater Exploration, Vol. 16(1l)
1987. pp. 35-48 '

GUNARATNE, ROHAN
War and peace in Sri Lanka, Kandy, Institute of
Fundamental Studies, 1987

RUPASINGHE, M.S. AND DISSANAYAKE, C.B.

The geochemistry and mineralogy of zircons in Sri
Lanka. Bulletin of Geological Survey of Finland, Vol. 59,
1987. pp. 3 - 19 '

RUPASINGHE, M.S., DISSANAYAKE, C.B. and others

New 'in-situ' corundum deposits in Sri Lanka.

Journal of the Gemmologists Association of Sri Lanka, Vol.3

(3) Oct. 1986, pp. 1-5

K.TENNARONE, K.P.HEWAPARAKKRAMA, M.DEWASURENDRA, ALH.JAYATISSA
and L.K.WEERASENA, Dye-Sensitized Solid State Photovoltaic Cell

Semiconductor Science and Technology (1987).

K.TENNAKONE, S.W.M.S.WICKRAMANAYAKE, P.SAMARASEKARA and

C.A.N.FERNANDO, Doping Semiconductor Particles with Salts,. Physica

Status Solidi 104, 1 (1987).

K.TENNAKONE, A . H.JAYATISSA, C.A.N.FERNANDO, S.WICKRAMANAYAKE,
S.PUNCHTHEWA, L.K.WEERASENA and W.D.R.PREMASIRI, Semiconducting
and Photoelectrochemical Properties of n and p-type B-CuNs,

Physica Status Solidi (a) 108, 856 (1987).

3
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16

17

18

19

.20

21

22

K.TENNAKONE, Reply to Camments on Solvated Polaron in an Ionic

Lattice, Physical Review B (1987).

K.TENNAKONE, M.DEWASURENDRA and K.P.HEWAPARAKKRAMA, The Excition
Mediated Photocurrent Generation in a p-CuCNS Photocathode

Sensitized with Rhodamine B, Solar Energy Materials (1987).

K.TENNAKONE and A.H.JAYATISSA, Enhanced Quantum Efficiency of

a Hetrojunction Photoelectrochemical Cell, Journal of

Physics D, 20 667 (1987).

K.TENNAKONE, A.H.JAYATISSA and L.K.WEERASENA, Wet Solar Cell with

a p—CuxS/n—CdS Junction Photocathode, Semiconductor Science and

Technology 2 312 (1987).

K.TENNAKONE  and S.WICKRAMANAYAKE, Photocatalytic Properties of

Mercury(I) Chloride, Solar Energy Materials 15, 59 (1987).

K.TENNAKONE, Two Step Photochemical Reactions for Hydrogen

Production Intermational Journal of Hydrogen Energy 12, 79 (1987).

K.TENNAKONE and S.WICKRAMANAYAKE, A Dye-Sensitized Photocatalyst
(p-type CuNS) for Generation of Oxygen from Aqueous Persulphate,

J. Chem. Soc. Faraday Trans. 1, 83 (1987).

K.TENNAKONE, S.WICKRAMANAYAKE and C.A.N.FERNANDO, Photocatalytic

Properties of Cupric Ferrocyanide, Solar Energy Materials

(1987).



23

24

25

26

27

28

29

Contd.

K.TENNAKONE, Aluminium in the Environment, Chemistry in Sri Lanka,

2, 62 (1987).

K.TENNAKONE, A Reversible Phase Transition in Ferric Ferricyanide,

Journal of the National Science Council of Sri Lanka 14, 139

(1987).

K.TENNAKONE, A Process for Making Superphosphate Fertilizer  from

Apatite, Sri Lanka Patent (1987).

K.TENNARONE, Semiconductor Materials for Photocatalysis: Water

Photédecdnposition and Photofixation of Nitrogen, paper presented

at the North-South Roundtable on Solid State Chemistry, Trieste,v

Italy 1987.

K. TENNAKONE, C.A.N.FERNANDO, H.A.PEMAWATHIE, - I.D.CGAMACE,
R_.H._WIJENAYAKE, R.N.PATHIRANA, W.D.R.PREMASTRI and
O.A.ILLEPERUMA, Photochemistry of the Schiff's Reagent, The

Journal of Photochemistry (1987).

K.TENNAKONE, C.A.N.FERNANDO, M.DEWASURENDRA and M.S.KARIAPPIR,

Dye-Sensitized Cuprous Iodide Photocathode, Japanese Journal of

Applied Physics 26, 561 (1987).

K. TENNAKONE, S.WICKRAMANAYAKE, C.A.N.FERNANDO, O.A.ILLEPERUMA

and S.PUNCHIHEWA, Photocatalytic Nitrogen Reduction with Visible

Light, Journal of Chemical Society, Chemical Communications

1079 (1987).



30

31

32

33

34

35

36

K.TENNAKCNE, C.A.N.FERNANDO, S.WICKRAMANAYAKE, M.W.P.DAMAYANTHI,

L.H.K.SILVA, W.WIJERATNE, O.A.ILLEPERUMA and  S.PUNCHIHNEWA,

Photocatalytic  Reduction of Nitrogen to  Ammonia  with

Coprecipitated Fe(III) and Ti(V) Hydrous Oxides, Solar Energy

Materials (1987).

K. TENNAKONE, C.A.N.FERNANDO and M.DEWASURENDRA, - Kinetics of
Photocurrent Generation and Quantum of Sensitized Photocathodes,

Journal of Photochemistry 38, 75 (1987).

K.TENNAKONE, C.A.N.FERNANDO, M.S.KARIAPPER, M.DEWASURENDRA and
A.H.JAYATISSA, A Technique for Reducing Concentration Quenching

in a Dye-Sensitized Photoelectrode, Journal of Photochemistry

37, 257 (1987).

K.TENNAKONE, S.WICKRAMANAYAKE and S.PUNCHIHEWA, A ‘Thecretical
and Experimental Study of the Enerqgy Harvest Efficiency of an

Energy Crop, Solar Energy 39, 291 (1987).

K. TENNAKONE, Optimum Photosynthetic Energy Storage and Energy

Harvest Efficiencies of a Plant Comwunity, Solar and Vind

Technology International Journal (1987).

K.TENNAKONE, S.WICKRAMANAYAKE and S.PUNCHIHEWA, The Optimum

Energy Harvest Efficiency of Salvania Molesta, Solar and Wind

Technology (1987).

K.TENNAKONE and S.WICKRAMANAYAKE, Aluminium i.eaching from Cocking

Utensils, Nature, 325, 202 (1987).

Contd.
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38

39

40

41

42

43

44

K. TENNAKONE . S.WICKRAMANAYAKE and C.A.N.FERNANDO, Aluminium

Contamination from Fluoride Assisted Dissolution of Metallic

Aluminium, Environmental Pollution (1987).

K.TENNAKONE and S.WICKRAMANAYAKE, Aluminium and Cooking, Naturé 329,

398 (1987).

K.TENNAKONE, Competitive Interaction of Two Equally Component

Species, Speculations in Science and Technology (International

Journal) 10 233 (1987).

K.TENNAKONE, Right-Left Symmetry of Plant, Speculation in Science

and Technology International Journal (1987).

K.TENNAKONE, Semiconductor Materials for Photoelectrochamical

Cells and Photocatalysts, Proc. Kéndy Symposium on Solid State

Physics April 1987, Kandy, Sri Lanka (1987).

K.TENNARONE and A.H.JAYATISSA, Semiconductor to Metal Transition

in HgZClF, Journal of the National Science Council of Sri Lanka:

13 (1987).

K.TENNAKONE, Spontaneous Breaking of L-D Symmetry in Biochemical

Evolution, Journal of the Natinal Science Council of Sri Lanka

13 (1987).

K.TENNAKONE, C.A.N.FERNANDO, M.DEWASURENDRA and M.S.KARTAPPER,
Sensitization of Photoelectrochemical Cells by Resonant Energy

Transfer Between Two Dyes, Journal of the National Science Council

of Sri Lanka, 14, 2 (1987).




PAPERS PRESENTED AT 43rd SLAAS SESSIONS

DECEMBER 1987

BABU A.G.C., KULASOORIYA S.A. and GRANHALL U.
The use of nitrogen fixing trees for intensive fuel

wood production in Sri Lanka.

BALASUBRAMANIAM S, DE SILVA K.H.G.M., DE SILVA P.K. and
RANAWANA K.B. _

A comparative study of a lagoon-fringing and a riverine
mangrove on the South-East coast of Sri Lanka '
BANDARA B.M.R;, GUNATILAKA A.A.L., WIJERATNA E.M.K and
ADIKARAM N.K.B. B

Two antifungal compounds from the roots of Feronia

Limonia (Rubaceae)

DE SILVA K.H., GUNAWARDANA R.P.
Eppawala appatite - Muthurajawela peat mixture as

a P - fertilizer

DISSANAYAKE M.A;K-L., DHARMAWARDE P.A.G., ILEPERUMA O.A.
Discharge characteristics of a solid state cell with
CuCl: CuCNS electrolyte and bi-metal electrodes

DISSANAYAKE W.D.D.P. and ILEPERUMA O.A.
Enhanced photoreduction of N2 on clay supported Iron
oxide catalysts

KULASOORIYA S.A., ABHAYAWARDHANE:Y., GUNATILAKA M.K. and
WIJERATHNA BANDA W.M.

A field oriented laporatory evaluation of rhizophere
nitrogen fixation associated with wetland rice at different
growth stages.



KULASOORIYA S.A., ABHAYAWARDHANA Y., GUNATILAKA M.K.
Studies on rhizobial cross inoculation with some

species of Sesbania and a few selected food legumes.

KULASOORIYA S.A., ABHAYAWARDHANA Y., and GUNATILAKA M.K.
A laboratory evaluation of rhizosphere nitrogen-

fixation associated with wetland rice.

KULASOORIYA S.A. DE SILVA H.A.G.S., DE SILVA A.P.
Uptake of nitrogen by rice from different species
of Azolla

KULASOORIYA S.A., PATHMASIRI S.A.S.
The occurrence and utilization of leguminous species

endemic to Sri Lanka

KULASOORIYA S.A., SAMARAKOON I.M. _
Nitrogen fixing cyanobacteria from rice fields of

Sri Lanka

KURUPPUARACHCHI T.A.
Deriving a field shear strength envelope for land-
slide prone soils in the Belihul Oya catchment, Maturata area.

KURUPPUARACHCHI T.A., SENEVIRATNA Y.B.M.C.J., RANATUNGA E.R.
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