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AWARENESS AND DISTRIBUTION OF
INVASIVE ALIEN SPECIES (IAS) OF FLORA IN GALIGAMUWA AREA

W.A.A.L. Warunasinghe
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Sabaragamuwa University of Sri Lanka, Sri Lanka
anuruddikaai@yahoo.com

Biological invasions happen either deliberately or accidentally and are considered as
serious threats to the biodiversity and its irreversible impact to the biodiversity is second only to
the habitat loss. Thirty common IAS of plants were selected and the study inquired whether the
local people were well aware about IAS of flora and if so, whether these species have badly
influenced the environment and farming activities and its distribution in Galigamuwa area.
Primary data were collected through a pretested self-administered questionnaire and 65 households
were selected by using Multi stage random sampling technique. Analysis was carried out based on
descriptive statistics together with graphical interpretation.

According to the depicted results, all the respondents (100%) were aware about IAS of
flora. Majority of the respondents (46%) educated through newspapers. Only few respondents
(6%) were aware about Guinea grass (Panicum maximum), one of the prominent IAS of flora in
Sri Lanka. Moreover, very few respondents were aware about Rila Thana (Pennisetum
polystachion) 2% , Wal Sudda (Austroeupatorium inulifolium) 12%, Mist flower (Ageratina
riparia) 3%, Gal Goraka (Clusia rosea) 7%, welvet tree (Miconia calvescens) 6%, Kikiyu grass
(Pennisetum clandestinum) 2%, Parthenium (Parthenium hysterophorus) 12%, Kattakumanjal
(Myroxylon balsamum) 8%, Yellow cestrum (Cestrum aurantiacum) 3%, Blue stars (Aristea
ecklonii) 2% and Arunadevi (Sphagneticola trilobata) 2%. According to the depicted results,
respondents have not observed Kikiyu grass (Pennisetum clandestinum) and Rila Thana
(Pennisetum polystachion) in their surroundings. Moreover, no respondents (0%) were aware
about Gorse (Ulex europaes). Results revealed that, majority of the respondents have seen water
hyacinth (Eichhornia crassipes) 69%, salvinia (Salvinia molesta) 54%, Katu pathok (Opuntia
dilenii) 57%, Katakalu Bovitiya (Melastoma hirtum) 60%, Wathupalu (Mikania micrantha) 72%,
Mahogani (Swietenia macrophylla) 74%, Lantana (Lantana camara) 55%, Podisingnomaran 62%
in their surrounding environments. While 69% of the respondents were aware about pinus (Pinus
caribaena), only 25% of them have seen pinus in their surroundings. Of the sample, majority of
the respondents were aware about Ginikuuru Gas (Alstonia macrophylla) 51%, Wild sunflower
(Tithonia diversifolia) 58%, Para (Dillenia suffruticosa) 58% and Yoda nidikumba (Mimosa
pigra). Very few of the respondents were aware about Katu Andara (Prospis juliflora) 35%,
cuscuta (Cuscuta compestris) 40%, Kadadasi Mal (Antigonon leptopus) and Cheena Pera
(Psidium littorale) 25%.

Of the sample, majority of the respondents (58%) were facing difficulties in their day to
day lives due to IAS of flora and most of them (52%) try to control these plants. Majority of the
respondents (43%) have observed the reduction of native plant species due to IAS of flora and
37% of the respondents do not have clear idea about the adverse impacts of IAS of flora.
According to the results, 45% of the respondents have reported that IAS flora have badly affected
to their aquatic environments.
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Rice is the main staple food in Sri Lanka as in many other Asian countries. It has been
identified that people who consume rice as a staple food are inevitably exposed to significant
amounts of different trace elements. Among these trace elements, selenium (Se) is one of the least
known, but essential element for both humans and animals. Deficiency of Se can increase the
susceptibility of the kidney’s to oxidative damage, but Se becomes toxic to humans when the
intake exceeds 900 pg/kg per day.

Availability of Se and other bio-important trace elements in rice from Wet Zone (WZ),
Dry Zone (DZ) and Intermediate Zone (IZ) were investigated in this study. Concentrations of 19
trace elements in 200 rice samples, including improved (n=188) and traditional rice varieties
(n=12) were measured with Inductively Coupled Plasma Mass Spectrometry (ICP-MS) after
microwave aided acid digestion.

The Se contents in improved rice varieties ranged from 0.03 to 261 pg/kg with mean
values of 35.4 pg/kg, 42.8 ng/kg and 22.1 pug/kg for WZ, DZ and 1Z, respectively. Comparatively
higher Se levels were recorded in white polished rice varieties from the DZ and 1Z than brown rice
varieties from the same regions. Comparatively higher Se levels were observed in traditional rice
varieties that varied from 77.51 to 163.8 pg/kg with the mean of 116.4 ng/kg. Among them, the
highest Se content was reported in “Maa Vee”, which is widely recommended for diabetes,
tuberculosis, constipation, hemorrhoids and cardiovascular diseases in traditional medicine. Based
on the average daily consumption of rice by a person, the total daily intake (TDI) of Se was
calculated. The TDI are 10.04 pg, 12.14 pg and 6.26 ug from rice of WZ, DZ and 1Z, respectively.
Results of the study also demonstrate that the Se concentration does not vary significantly among
climatic zones. Though Se is available in other foods such as garlic and other vegetables, the
recorded values for Se in rice are far below the recommended daily Se intake. Although some
early studies indicated higher arsenic (As) contents in Sri Lankan rice, this study reveals that it is
well below the Codex Alimentarius recommended maximum allowable limit.

Financial assistance given by National Research Council, Sri Lanka (12-102) is acknowledged.
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Soils contribute to regulate major biochemical cycles and in case of carbon (C) cycle it
plays a vital role. In fact soil act as the largest terrestrial pool of C. Therefore, much attention is
given to quantification of below ground C stocks or densities and uses this information for long
term monitoring of C sequestration potential. In this study, an attempt was made to quantify the
spatial variability and subsequently map (predict) the soil organic carbon (SOC) densities under
cashew grown in Red Latosol soils. For this, a sub set of 22 ha was selected from the cashew seed
garden in Elluwankulama, Puttalam district managed by Sri Lanka Cashew Corporation. A design-
based sampling scheme namely stratified random sampling was adopted in this study. The
stratification was carried out using compact geographic stratification (based on coordinates) with
the aid of k-means clustering algorithm and the study area was divided into five strata. Total of
100 sampling locations were sampled where 20 sampling locations were allocated to each stratum.
For all sampled locations, SOC density (kgm™) was calculated. In calculating of SOC density, a
pedotransfer function (PTF) was used to predict the bulk density for sampling locations which did
not measure bulk density in the field. Geostatistical approach was used to create higher resolution
digital soil map of SOC density across the study site. Both PTF predicted bulk density values and
geostatistical models were validated and statistically assessed using mean error (ME) and root
mean square error (RMSE) indices.

Summary statistics revealed that mean SOC %, bulk density and SOC density reported as
0.96 % (£0.21), 1.43 gem™ (£0.03) and 4.12 kgm™ (£0.82), respectively. Results revealed that the
bulk density values predicted by PTF reported ME of 0.0041 gcm™ and RMSE of 0.0044 gcm™
values for Red Latosols in the study site. The optimum spatial model for SOC density was
identified as spherical model which reported lowest RMSE (0.769 kgm™) and ME (0.00084 kgm™)
values. The nugget-to-sill ratio showed a moderate spatial dependence for SOC density (0.43).
Furthermore, results revealed that spatial auto-correlation (range parameter) of SOC density goes
up to 82 m. This indicates that in future sampling of Red Latosols in order to characterize the
spatial variability of SOC density, sampling interval should be maintained within 82 m. Predicted
SOC density over the study area reported a mean value of 4.14 kgm™ (£0.34) while 3.95 kgm™ and
4.34 kgm™ for quantiles one and third, respectively. Results further revealed that majority of the
land extent (13.4 ha) in the study site reported SOC density in between 4.0 to 4.5 kgm™. The
information generated in this study could be useful in national carbon accounting programs,
carbon credit programs and for site specific fertilizer application.

Financial assistance given by Sri Lanka Cashew Corporation is acknowledged.
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The land extent of traditional rubber growing areas in the Wet Zone of Sri Lanka is
limited due to various development activities. Therefore, expansion of rubber into non-traditional
areas is vital to increase the extent under rubber cultivation and to meet the production target of the
country. This study was aimed at developing a land suitability model and using it for mapping of
potential areas where rubber can be cultivated in the Dry Zone of Sri Lanka considering a case
study from Vavuniya District.

Weighted overlay analysis in Geographic Information System (GIS) environment was
carried out to develop a land suitability model where weights for the main variables namely;
annual cumulative rainfall, maximum and minimum temperatures, elevation, slope of the land and
soil type were determined using Analytical Hierarchical Process (AHP). Once the land suitability
map was derived, potential land areas where rubber can be cultivated in the district were identified.

Results of the AHP revealed that rainfall, minimum temperature, maximum temperature,
slope, elevation and soil type were allocated weights of 39%, 7%, 15%, 6%, 5% and 28%,
respectively in the land suitability model. Furthermore, results revealed that out of total potential
land for expansion of rubber cultivation in the Vavuniya District, 19,751 ha of land were
“Moderately suitable” while 3,297 ha of lands were categorized under “Unsuitable” and “Most
unsuitable”. As the Vavuniya District has no optimum soil condition for rubber cultivation, proper
ways of amending soils should be carried out. The outputs generated from this study provide
firsthand information for policy makers related to expansion of rubber in the Northern Dry Zone of
Sri Lanka.
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Soils are highly variable even at the field scale and detailed studies of spatial variability
of soil properties across the landscape are important to manage soils in a sustainable manner.
Geostatistics enables to quantify the spatial variability and subsequently prepare detailed digital
soil maps. In this study, an attempt was made to quantify the spatial dependence and map the
selected soil chemical properties (viz. pH, exchangeable potassium (K) and available phosphorus
(P)) in Red Latosols of Sri Lanka.

As the study site, a sub set of 22 ha was selected from the cashew seed garden in
Elluwankulama, Puttalam District managed by Sri Lanka Cashew Corporation. A design-based
sampling scheme namely stratified random sampling was adopted in order to collect soil samples.
The stratification was carried out using compact geographic stratification using k-means clustering
algorithm and study site was divided in to five strata. Total of 100 sampling locations were
sampled where 20 sampling locations were allocated to each stratum. For each considered soil
chemical property we deployed a geostatistical approach to create higher resolution digital soils
maps and to quantify the spatial distribution of respective soil chemical properties across the study
site. The geostatistical models were cross validated and calculated mean error (ME) and root
mean square error (RMSE) in order to assess the model quality.

Spatial model quality results obtained from the cross validation analysis revealed that,
calculated ME values for soil pH (0.002) exchangeable K (0.403 ppm), and available P (0.004
ppm) were closer to zero which suggests unbiased estimation. In case of RMSE, all considered soil
chemical properties reported lower values, which includes for soil pH (0.354), exchangeable K
(13.581 ppm), and available P (1.673 ppm), respectively suggesting accurate estimation. In
analysis of spatial dependence, nugget-to-sill ratio showed strongly structured spatial dependencies
with negligible random variations for all considered soil chemical properties. Results further
revealed that spatial correlation (range parameter) of pH, exchangeable K and available P reported
as 31 m, 98 m and 54 m, respectively. This information is vital to carry out future soil sampling of
Red Latosols in order to optimally characterize the spatial variability of considered soil chemical
properties by maintaining sampling interval within the estimated range parameter. Furthermore, it
was indicated that pH values in most areas of the study site varied from very strongly acidic (4.5)
to strongly acidic (5). The exchangeable K and available P levels are mainly distributed within
fairly low (58.5-78 ppm) to medium (78-97.5 ppm) and fairly low (7.5-15 ppm) categories,
respectively.

Maps produced in this study provide valuable information on spatial distribution of
considered soil chemical properties including nutrient status within the study site that can be used
as a guide to conduct site specific fertilizer applications, intercropping and other management
practices, in an environmental friendly manner.

Financial assistance given by Sri Lanka Cashew Corporation is acknowledged.
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ASSESSMENT OF NITROGEN, PHOSPHOROUS AND POTASSIUM
CONCENTRATIONS IN DIFFERENT RAW MATERIAL VERMIWASH
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The study was carried out from November 2014 to April 2015 within the premises of
Vavuniya Campus of University of Jaffna. The main objective of this study was to analyze
nitrogen, phosphorus and potassium (NPK) concentrations of vermiwash (VW) prepared with
different raw materials. Study was targeted on several other objectives such as to seek the
handiness of recycling vegetable waste and mango leaves through VW preparation, to prepare VW
from green plant species which cause trouble in the environment.

Five plastic barrels were used to establish the vermi-bed. A tap was fixed at one
horizontal limb of the container. Then, a base layer of small gravels was placed. Over that a layer
of fine sand was placed. Then, a layer of top soil was added and it was covered with a layer of cow
dung. Excess amount of water was sprayed and allowed to drain-off. After that the tap was closed.
Four different types of raw materials, namely vegetable waste, mango (Mangifera indica) leaf
litter, parthenium (Parthenium histeroporous) and water hyacinth (Eichhornia crassipes) were
used for the preparation of VW. Control unit was maintained. In control, only top soil and cow
dung bed were used without adding any extra feeding material. Locally available Earth worms
(EWs) were collected from an open land field of Agriculture School in Vavuniya, where livestock
wastewater discharges. Fifty surface and subsurface local EWs were introduced in to each vermi-
bed. After 60 days of processing, 4.5 L of VW from each unit was collected after passing 5 L of
water into each unit. Three samples from each Vermiwash preparation unit and control were
collected for physiochemical analysis. Physiochemical characteristics of different raw material
driven VW were analyzed using one-way ANOVA. Significant differences were observed between
different raw material driven VW and control, including available NO;™ - nitrogen (P < 0.0001),
available PO,> - phosphorous (P < 0.0001), exchangeable potassium (P < 0.0001). Highest
concentrations of nutrients were recorded in Parthenium VW (highest NO; - N) and Vegetable
waste VW (highest PO,” and highest K*). The pH of VW was slightly alkaline (7.6 — 8.4).
Vermiwash with 1:5 dilution (V/V) was lying within a range of 7.1 - 7.4. Near neutral range of 5.5
- 8.5 is suitable for crop foliar spraying solutions. EC range of 0.5 —1.5 dS/m in soil indicates
suitable condition for cropping. Electrical Conductivity (EC) of different types of VW with 1:5
(V/V) dilutions was confirmed range from 0.7 — 1.4 dS/m.

This study confirmed feasibility of VW preparation with environmentally troublesome
weeds (Parthenium and Water hyacinth). The vermiwash contains considerable concentrations of
nutrients in it. Vermicomposting is increasingly becoming popular as an organic solid waste
management strategy. The preparation of VW with selected raw material confirmed alternative
solution for controlling vegetable waste and mango leaf litters because there is no garbage after
prepared VW. The amounts of nutrients in VW will be sufficient to apply for leafy vegetables
where low chemical fertilizer applications are prescribed. There is still a requisite of continuing
study in this field ahead to, compare the effectiveness of VW application on crop growth with
recommended chemical fertilizer application. That will find whether VW replace the chemical
fertilizers fully or partially; and to confirm relationship between nutrients concentration in pure
raw materials and after it is proceeded in to Vermiwash.
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Soil spatial variation data of chemical parameters are needed for better agricultural
management, sustainable land use management and soil conservation. There is a need to produce
accurate soil maps of chemical parameters cost effectively. This study was undertaken to quantify
spatial variability of soil properties by a kriging method. Seventy sampling points were selected
for this research using stratified random sampling method. Stratification was based on the type of
land cover patterns, which were designated as forest patches, agriculture land patches, grass land
patches and catchments. Sampling points were randomly selected from each land cover type.
Minimum distance between two adjacent sampling points was 500 m. Soil samples were analyzed
for pH, EC, exchangeable K and available P. In each location, soils were collected from top to - 30
cm depth (root zone) using a core sampler and sub soil samples were collected around the geo-
referenced point to obtain a composite sample. Geostatistical software was used to construct semi-
variograms and spatial structure analysis for the variables. Geostatistical estimation had done by
kriging. Acidic soil was identified in agriculture land around 13% of area, 6% alkaline soil, and
13% of agriculture land area was identified as saline soil. Accordingly, 32% of agriculture land
area was identified as problem soils. Fourteen percentage of agriculture lands contain more
available P concentration than the optimum range of 15- 22 ppm and 4% agriculture lands contain
higher exchangeable K concentration than the optimum range of 78-97.5 ppm suitable for crop
cultivation. Ninety eight percentage of forest lands and 100% of grass lands contain available P
concentration higher than the optimum range. But forest lands and catchments showed lower level
of exchangeable K concentration. Twenty percentages of grass lands contain higher exchangeable
K than the optimum level. Agriculture practices leads to changes in the soil. Hence, identified soil
problems should be reclaimed to maintain the fertility of soil for sustainable production. Proper
management of soil can be a better solution for supporting the successful agricultural activity of a
community in future and socio-economic development in a sustainable way.
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University of Peradeniya has a nearly 60 year’s old water distribution network that
consists mainly iron pipelines, most of which are now corroded to a large extent, adding iron rust
to water. The aim of this study was therefore to investigate the possible consumption of free
chlorine that added in to water for disinfection by iron dissolved from pipes. If free chlorine is
reduced due to iron, the available amount of free chlorine would not be sufficient for the
disinfection of microorganisms in water.

A laboratory simulated study was carried out to investigate the possible reaction between
ferrous ion (Fe*") and free chlorine in water using a series of Fe*" and free chlorine mixtures. The
effect of the reaction on the inhibition of microorganisms were also determined by spiking
Serratia spp. (a total coliform) and Escherichia coli (a fecal coliform) into known mixtures of Fe*"
and free chlorine. The Fe’" and free chlorine contents were measured spectrophotometerically
while viable microbial count was assessed using membrane filtration technique that followed a
confirmation tests. Furthermore Fe?", free chlorine and microbiological quality were determined
periodically using 27 water samples that were collected from various points of the University
network.

The results of this study indicated a rapid reaction between Fe*" and free chlorine. The
rate of free chlorine reduction was directly proportional to the amount of Fe*" in water. Although
inhibition of Serratia spp. and E. coli was observed due to free chlorine in water, the effect
reduced drastically with increasing Fe** in water. Serratia sp. decreased gradually with the
ascending chlorine levels at Fe*" levels of 0.2 and 1.0 mg/L. Total inhibition of Serratia sp. were
observed at 2 and 3 mg/L of Fe*" while E. coli was inhibited at Fe*" levels of 1.0, 2.0 and 3.0
mg/L. The Fe* content in the water distribution network of University of Peradeniya were ranged
from <0.01 mg/L to 0.64 mg/L (desired value is <0.3 mg/L), while the desired free chlorine level
(0.2 mg/L) was observed only at two locations (Faculty of Veterinary Science and Meewathura
treatment plant). Total coliforms were detected in samples collected from Upper Hanthana,
Marcus Fernando Hall, University Temple, Science Faculty, Mars Hall and Medical Faculty, while
fecal coliforms were detected only in a sample from Marcus Fernando Hall. The results of
microbiological test showed that water distributed from the Kandy Municipal Council and
Meewathura plants are suitable for drinking, but water distributed from the Upper Hanthana plant
was not suitable for human consumption according to the World Health Organization (WHO)
Standards (0/CFU per 100 ml for both total and fecal coliforms) and Sri Lankan Standards (3/CFU
per 100 ml for total coliforms and O/CFU per 100 ml for fecal coliforms). The possible reason
behind the unsuitable microbiological quality of water may be related to the reaction between Fe**
and free chlorine in water. It was also noted that, a high level of Fe*" in water was inhibitory to
microorganisms in water and remove bacteria by formation of clumps.
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FLUORIDE UPTAKE BY NATIVE AND MODIFIED CATTLE BONES
FROM AQUEOUS MEDIUM BY BATCH ADSORPTION

B.A.P.T. Gunathilake’", M.C.M. Igbal' and V.A. Sumanasinghe’

'Plant Biology laboratory, National Institute of Fundamental Studies,
Kandy, Sri Lanka
’Department of Agricultural Biology, Faculty of Agriculture,
University of Peradeniya, Sri Lanka
“timeshg@gmail.com

Fluoride (F") is found in excess compared to the WHO recommended levels in drinking
water in the Kandy district. Health hazards such as dental fluorosis, skeletal fluorosis, crippling
fluorosis and metabolic defects in lipids, proteins and vitamins are caused due to excess F~ in
drinking water. Among several defluoridation techniques, adsorption is the most effective and
common method. The objective of this study was to investigate the effectiveness of the natural,
economically feasible and eco-friendly materials such as plant leaves and cattle bones for
removing fluoride ion from drinking water using batch adsorption method. Bio-adsorbent
materials were collected and rinsed initially with tap water, and then with deionized water.
Cleaned materials were air dried for 48 h and oven dried at 60°C for 48 h. Dried materials were
sieved to obtain particle size between 250 — 350 pm. Batch adsorption experiments were
conducted. A mass of 0.2 g of different adsorbents was added in 50 mL of 3 mg L™ fluoride
solution and shaken at 80 rpm in orbital shaker for 3 h. Thereafter, suspension was filtered and
final F~ concentration was determined by fluoride ion-selective electrode. Chemical and physical
modifications such as base treatment and bone char preparation were done to enhance the
adsorption efficacy. Native bones were heated at 500°C for 3 h in muffle furnace to prepare bone
char (BC). Effect of contact time and dosage were determined for chemical modification and effect
of pH, kinetic studies, isotherm studies, desorption and adsorbent characterization for BC were
carried out. F~ adsorption on BC was maximum between pH 4-7 and equilibrium time for BC was
12 h. Pseudo second order kinetic model and Langmuir isotherm model described adsorption of F
on BC. The highest desorption was given with 0.1 M NaOH. BC enhances the efficacy of
defluoridation from aqueous medium and is a cost effective and eco-friendly biosorbent.
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Water quality of an aquatic system is highly influenced by residence time (RT), which
indicates how long a constituent is retained inside the system. This paper focuses on the effect of
climate change induced future sea level rise (SLR) and associated bed level variations on RT of
Negombo lagoon, Sri Lanka. The hydrodynamic behaviour of the lagoon was numerically
simulated using Delft3D surface water modelling suite. The time required to drop the
concentration of a constituent to 1/e (= 0.37) of its original value was calculated as the RT of the
lagoon. Anticipated maximum SLR of 79 cm at the end of the 21* century, predicted by the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, was considered as the
future sea level of the lagoon. Three bed level accretion conditions, namely, no bed level accretion,
accretion of the lagoon bed level by 50% of the SLR (partial bed level accretion condition) and
accretion of the lagoon bed level similar to the SLR (full bed level accretion condition), in
response to the anticipated SLR were considered. RT was calculated for each bed level variation
under low (5.64 m’s™) and high (41.93 m’s™") streamflow conditions.

Model predicted RTs of the lagoon at present are 22.4 days and 12.4 days under low and
high streamflow conditions, respectively. Under the absence of bed level accretion, RT is
increased up to 32.2 days (+43.7%) and 17.8 days (+43.5%) due to SLR in low and high
streamflow periods, respectively. Under partial bed level accretion, RT is decreased up to 18.1
days (-19.2%) and 12 days (-3.2%) in low and high streamflow periods, respectively. RT is
decreased up to 13.4 days (-40.2%) and 8.5 days (-31.5%), under full bed level accretion, in low
and high streamflow periods, respectively. The results reveal that the climate change induced
future SLR and the associated bed level accretion influence the RT of the lagoon altering the
lagoon water quality.
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Vein graphite formations in Sri Lanka show systematic orientation rather than random.
They follow define brittle structures alone in mineralized regions, but pinching out behaviour of
veins make them difficult to be detected by traditional drilling methods. At present, exploration for
new graphite veins is important factor for continuation of graphite industry.

Electromagnetic Surveys are some of the most common survey methods in globe for the
conductive mineral exploration. A Very Low Frequency (VLF) electromagnetic survey was
carried out using EM 16 handheld instrument for the field data collection. Rangala graphite mine
area is situated in the Kegalle district within the crystalline terrain of Sri Lanka. Survey grid was
designed perpendicular to the primary signal transmitting direction.

Positive to negative inphase reading variation along survey lines was used as primary
indication of subsurface conductor. Simple numerical filtering method was used to reduce random
fluctuation of the anomalies. Interpretation of individual anomalies indicated that the conductive
zones present at an average depth of 10m-15m.

These anomalies have followed vein orientation of NW-SE as shown by previous
investigators. Overlapping of anomalies with already identified veins and drill hole data verified
relationship between anomalies and graphite veins. At least fourteen conductive bodies were
identified during the study, indicative of graphite veins. According to the anomalies, lengths of the
veins vary between 20m-150m with steep dipping.

VLF anomalies indicated a very significant correlation with the already located graphite
veins, thus conforming the other anomalies represent yet undiscovered graphite veins. The study
further revealed that VLF method can be effectively and economically used in graphite exploration
in Sri Lanka, instead of costly drilling based investigations.
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P-T-t EVOLUTION OF CALC-SILICATE ROCKS IN
THE SOUTH-WESTERN HIGHLAND COMPLEX OF SRI LANKA

K.A.G. Sameera’ and L.R.K Perera

Department of Geology, Faculty of Science, University of Peradeniya, Sri Lanka
“geethsami2@gmail.com

Recent studies on calc-silicate rocks from the Southwestern Highland Complex of Sri
Lanka have renewed the interest on the reconstruction of the P-T-t and fluid evolution in this part
of the island. Present study is another contribution to understand the P-T-t path and fluid
conditions of the calc-silicate lithologies around Galle and Middeniya-Embilipitiya areas in the
Southwest.

Based on petrography and mineral assemblages, the studied calc-silicate lithologies can
be subdivided into three main groups; Group I — wollastonite-bearing but grossularite-absent
assemblages, Group II — grossularite-bearing but wollastonite-absent assemblages, Group III - both
wollastonite and grossularite-absent assemblages. Formation of different assemblages is possibly a
result of peak metamorphic P, T conditions, the chemistry of protoliths, graphite precipitation and
response to fluctuation of Xco, level during prograde path. Critical reaction textures in Group I
lithologies indicate breakdown of, (1) wollastonite CO, — calcite + quartz, (2) wollastonite +
dolomite — calcite + diopside, (3) scapolite — calcite + quartz + plagioclase, (4) alkali feldspar +
wollastonite — scapolite + quartz + K", that are important in re-constructing the P-T-t evolution of
the terrain. Diopside rims around quartz in Group II assemblage suggest the reaction, (5) dolomite
+ quartz — diopside + CO,. In addition, local occurrences of fluids involving reaction textures
such as myrmekitic intergrowth of plagioclase + quartz between calcite + K-feldspar and
replacement of diopside by hornblende have been observed in calc-silicate rocks from the study
area. Peak metamorphic assemblage of the Group I suggests a stabilization temperature of about
800-850°C at 5 kbar, and Xco, > 0.2 in the fluid phase. The retrograde reactions (1), (2) and (3)
suggest isobaric cooling (IBC) following peak metamorphism during which internal fluid
buffering prevailed. But the IBC reaction anorthite + wollastonite — grossularite + quartz, noted
from elsewhere was not present in the studied samples perhaps due to lower lithostatic pressure in
the study area. The reactions (4) and (5) suggest isothermal decompression (ITD) following the
IBC path, and other fluid involving reactions noted in the study area suggest both hydration and
CO; influx during final stages of metamorphic evolution.

The retrograde reaction textures in the studied calc-silicates and the inferred IBC and ITD
P-T-t segments for the Southwestern Highland Complex correlate well with the results of previous
P-T-t studies of calc-silicate, pelitic and mafic rocks in the Highland Complex. Further, presence
of grossularite-absent assemblages, the reaction textures (1), (3) and (4), and the inferred P-T-t
path for the study area strongly correlate well with mineral assemblages, reaction textures and P-T-
t evolution in the Kerala Khondalite Belt within the Trivandrum Block of Southern India.
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SPATIAL VARIABILITY OF SOIL PROPERTIES IN A CALCIC RED
LATOSOL SOIL SCAPE IN THE NOTHERN AREA OF SRI LANKA

S. Neroginil*, U.W.A. Vitharana' and T. Karunainathan?

'Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
ZAgricultural Research Station, Thirunelveli, Jaffna, Sri Lanka
“nerogi22@yahoo.com

The information on the spatial variability of soil properties is vital for the better
management of soil and to increase the crop productivity. This study was conducted to explore the
short-scale spatial variability of selected chemical and physical soil properties of a Calcic Red
Latosol soil scape in the Alaveddi area in the Jaffna district.

The study area consisted of 2.5 ha and samples were collected within the plough depth (0-
30 cm) by using stratified random sampling scheme. This was achieved by firstly defining a
sampling (spacing 29 x 29 m) grid. Subsequently, a random sample was added within each grid
cell. The variability of soil clay content, silt content, sand content, organic matter (OM), pH (soil
to water ratio of 1:2.5) , electrical conductivity (EC) (soil to water ratio of 1:5) were investigated
for all the samples (n=40) and available phosphorous, exchangeable potassium were investigated
for selected samples (n=9) by means of classical and geo statistical analysis techniques.

The coefficient of variation of properties ranged from 4% (pH) to 32% (clay content).
The experimental variograms calculated for soil properties were best fitted with spherical model.
According to the relative nugget effect (RNE -ratio of nugget to the sill) of variograms, the clay
content, sand content, silt content, electrical conductivity and organic matter exhibited a highly
spatially structured variability (RNE < 25 %), whereas a medium structured variability was
observed for soil pH (RNE 25-75 %). The observed spatial dependencies of soil properties
indicated that sampling space for future studies can be ranged from 20 m (pH) to 70 m (sand). The
maps of texture, OM further illustrated a strong short-scale spatial variability indicating the
potential of site-specific soil management in the study area.
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COMMUNICATION AND ADOPTION OF WASTE MANAGEMENT
PRACTICES OF URBAN AND SEMI-URBAN HOUSEHOLDS IN
TRINCOMALEE DISTRICT

Pushpika Ganegoda'" and Padmasiri Wanigasundera'’

'Postgraduate Institute of Agriculture, University of Peradeniya, Sri Lanka
’Department of Agriculture Extension, University of Peradeniya, Sri Lanka
kumarip@esn.ac.lk

Waste disposal has become a serious issue in Sri Lanka, making her one of the highest
waste generating countries in Asia. Previous research findings state that the key to successful
waste management system is the cooperation of citizens, which could only be gained through
public awareness, which is lacking in Sri Lanka. Thus, the focus of this research was to find out
the role communication has in creating awareness and promoting adoption of waste management
practices. Moreover, the research specifically focused on finding out the communication channels
by which people receive information of waste management and the message content of those
channels affecting the level of awareness and adoption of waste management practices.

The data gathered from three purposively selected Divisional Secretariat divisions based
on the ethnicity, as the study area is a multi-ethnic area; 200 households were selected randomly
from both urban and semi-urban GS divisions. Trincomalee Town and Gravets and Kinniya DS
divisions, which are functioning under the urban councils, represent the majority of Tamil and
Muslim populations, respectively, whereas Kanthale DS division functions under Pradeshiya
Sabha represents majority of Sinhala population. Data were gathered using a questionnaire and
analyzed using Statistical Package for Social Sciences.

Results revealed that people received messages related to waste management by around
20 communication channels, which can be categorized into three: national mass communication
channels, provincial formal communication channels, and informal communication channels.
Among them, mostly used communication channel was the television. In addition, respondents
used Public Health Inspectors, school education, Urban Council/Pradeshiya Sabha, and
newspapers to receive information. However, a large amount of information respondents received
was not directly related to waste management. The information received through school education,
television, newspaper and non-governmental organizations showed a significant positive impact on
awareness level, but, only school education had a significant positive impact on adoption level. In
conclusion, the results emphasize that communication plays a major role in creating awareness of
people regarding waste management. However, it alone cannot contribute to improve the adoption
level, which requires the contribution of supporting services, such as the service of informal waste
collectors and implementing rules and regulations.
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CHEMICAL AND ISOTOPE CHARACTERISTICS OF KIDNEY STONES
(URINARY CALCULI) FROM SRI LANKA

Anushka Weerasinghel, Anuruddha M. Abeygunasekeraz, Atula Senaratnel,
Rohan Weerasooriya’ and Rohana Chandrajith"

'Department of Geology, Faculty of Science, University of Peradeniya, Sri Lanka
2 Urology Unit, Colombo South Teaching Hospital, Dehiwela, Sri Lanka
Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
“rohanac@pdn.ac.lk

Mineralogical, chemical and isotope characteristics of fifty (50) urinary calculi samples
collected from removal surgeries were investigated. Fourier Transform Infrared Spectroscopy (FT-
IR) technique was used to determine the mineralogical composition while elements Na, K, Ca,
Mg, Zn and Fe in kidney stones were determined using Atomic Absorption Spectrophotometry.
Stable isotope ratios of *C and '*O were measured with isotope ratio mass spectrometer (IRMS).
Stone samples were classified into four mineral groups based on FTIR characteristics in which
whewellite (calcium oxalate) stones are dominant among apatite, uric acid (uricite) and struvite
stones. Apatite stones are enriched with trace elements compared to other stone types in which
phosphates act as an important metal-bearing phase. Uricite stones showed the lowest trace metal
contents. The 8"*C of urinary calculi ranged between -34 and -17 %o whereas 3'°0 value of kidney
stones varies from -8.94 and -26.72%o. Most samples, particularly whewellite and apatite-uricite
stones indicated more depleted 8"°C values (-32 to -34%o). Since the isotopic composition of
animal biominerals reflect those of ingested food and water, the more depleted 8'"°C in kidney
stones are possibly due to heavy consumption of C; dietary components. The isotope fractionation
between inorganic reservoirs and biominerals of human body is important to understand the
sources of elements in such biomaterials.

Financial assistance given by University of Peradeniya (RG/AF-2013/71/S) is
acknowledged.
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CATION AVAILABILITY IN BUFFERED COCO PITH AND THE
EFFECT ON GROWTH OF TOMATO (SOLANUM LYCOPERSICUM)
PLANT

R.D.M. Ranaweera'’, R. S. Dharmakeerthi' and A. Gunasena®

"Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
*Jiffy Products S. L. (Pvt) Ltd, Mirigama Export Processing Zone, Mirigama, Sri Lanka
“ranaweerardm@gmail.com

Plant growth retardations are often reported when coir based soilless growth media is
used in protected agriculture. This has been related to high Na and K concentrations in the coir
pith and different buffering techniques have been proposed to rectify this problem. This study
determines the cation availability in coir pith buffered with three chemicals and the growth and
nutrient status of the tomato plant (Solanum Iycopersicum) grown in these media. In a leaching
column experiment, 0% and 100% of the Albert solution recommended for tomato in protected
agriculture was applied into coir buffered with either water, Ca(NOs),, or MgSO,. Cation
concentrations were determined in leachates collected at six times in 42 days. In a greenhouse pot
experiment, 0%, 50%, 100%, and 120% of the recommended level of the Albert solution were
applied into tomato plants replanted in the three buffered coir medium. Growth and leaf nutrient
concentrations of the tomato plants were measured after 42 days. Available Na and K
concentrations were the lowest in coir pith buffered with Ca(NOs), (71 and 91mg/L, respectively)
compared to those in coir pith buffered with MgSO, (187 and 304 mg/L respectively) or water
(138 and 287 mg/L, respectively). This was about 49 to 63% reduction for Na and about 70%
reduction for K. When the Albert solution was added, Na availability became high, as high
concentration of Ca and Mg in it get strongly adsorbed to exchangeable sites and replace Na*. Dry
matter accumulation in plants grown in both Ca(NO;), and MgSO, buffered coir was not increased
when the Albert solution was increased beyond 50% of the recommended level. But in plants
grown in water buffered coir, application of 100% of Albert solution was required to record the
highest growth. Multiple regression analysis revealed that the change in phosphorous (78%) and
calcium (10%) status of the plant could be the possible reasons for the observed variations in plant
growth. The most effective buffer to reduce Na and K in coir was Ca(NOs), and coir could be used
as a growth media efficiently by employing appropriate nutrient management strategies when they
were buffered with different chemicals.

Financial assistance given, by Jiffy Products S.L. (Pvt) Ltd, Mirigama, is acknowledged.
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IDENTIFICATION OF SALINITY HAZARD ZONES USING DUALEM-1S
PROXIMAL SOIL SENSOR

H.G.K. Hiranthika', U.W.A. Vitharana' and R.A.C.J. Perera’

"Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
’Field Crops Research and Development Institute, Mahailluppallama, Sri Lanka
“kasunigamage7@gmail.com

Development of soil salinity is one of the degradation processes that affects soil
productivity throughout the world. It is predicted to aggravate in the coming decades endangering
food security. In Sri Lanka, soil salinity occurs in major irrigated inland areas of the dry zone and
coastal areas. Information on spatial variability of soil salinity and identification of salinity hazard
areas are important to apply relevant reclamation measures, to select suitable crop varieties and to
minimize further degradation of productive lands. This study focuses on the potential of
DUALEM-18, an electromagnetic induction-based proximal soil sensor to explore the spatial
variability of soil salinity and subsequent delineation of potential salinity hazard zones in dry zone
paddy soils. Apparent electrical conductivity (EC,) survey was performed using the DUALEM-1S
sensor in a paddy field (2.5 ha) in Mahailluppallama. Top (0-30 c¢cm) and subsoil (30-60 cm)
samples were collected at 35 sample locations those identified using the Latin Hypercube sampling
technique based on EC,. Soils were analyzed for pH, EC (1:5 Soil: Water), EC of saturated paste
(EC,), texture, organic matter (OM), available Na, Ca, Mg, and CEC. The EC, survey resulted in
6318 measurements of horizontal (EC,ycp, subsoil sensitive) and perpendicular (EC,prp, topsoil
sensitive) coplanar coil orientations. Both measurements were highly correlated (r = 0.95). The
EC,prp and EC,ycp measurements showed strong correlations with topsoil EC, (r =0.90) and
(r=0.89), respectively. The regression model fitted between EC. and EC,prp (R2 = 0.8) showed that
latter can be used as a soft information to predict the salinity hazard of the study area. Two
potential salinity hazard zones were delineated using Fuzzy k-means classification based on
interpolated map of EC,prp. One zone was having comparatively low EC, (0.1- 155 mS/m) and the
other a higher EC, (155- 309.9 mS/m). Soils were obtained from each zone for further analysis.
Soil analyses revealed that the zone having high EC, as a sodic zone (ESP > 90.1 %) and zone
having lower EC, as a salinity hazard zone. A pot experiment conducted using soils of potential
salinity hazard zones revealed a zero germination of Bg 352 and At 354 rice varieties in the sodic
zone and the non saline zone did not affect on the germination of both varieties. This study results
justified a strong potential of proximal soil sensing for the characterization of salinity development
in paddy soils in the dry zone.
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ESTIMATION AND MANAGEMENT OF MOBILE PHONE WASTE
(M-WASTE) IN SRI LANKA

M.B. Samarakoon

Department of Civil Engineering, General Sir John Kotelawala Defence University,
Ratmalana, Sri Lanka
methsiris@gmail.com

Electrical and Electronic Wastes (E-Waste) are generated due to the rapid increase of
technology and economic activities in developed and developing countries in the world.
Currently, E-Waste shows the fastest growing waste stream of about 4% with comparison to other
waste streams. Discarded or obsolete mobile phone wastes (M-Waste) represent the largest
proportion of E-Waste stream. In Sri Lanka, demand for mobile phones is relatively high and a
recent study revealed that the mobile phone penetration increased from 28% to 40% in past few
years.

Therefore, M-Waste management is an urgent requirement in Sri Lanka to protect the
environment and public health. There are certain approaches taken to manage M-Wastes in Sri
Lanka. National Implementation Plan for electronic waste in Sri Lanka is a part of a pilot project
on environmentally sound management of electronic waste in Asia and Pacific. There are some
regulations enacted on use and disposal of mobile phones and technical guidelines to manage used
lead acid batteries. However, the steps that have been taken to manage M-Wastes in Sri Lanka are
not sufficient.

The objectives of this study were to estimate the outflows end-of-life of mobile phones
and past and future trends in the generation of obsolete mobile phones in Sri Lanka. A
combination of two models was used to achieve above objectives. At the first step, time series
multiple life span model was used to estimate outflows end-of-life obsolete mobile phones. Then,
the simplified logistic function model was used to estimate the values of obsolete mobile phones in
the future. Data were collected from available records, telephone interviews and face to face
interviews. Questionnaires were also distributed among people in various levels in the society.

The results revealed that the average life span of a mobile phone is approximately three
years and the different types of end-of-life of mobile phones included reuse, store, recycle, throw
with other waste, and just open dumping. The percentages of different end-of-life were 50%, 20%,
12%, 11% and 7%. According to the logistic function model, the number of obsolete mobile
phones by 2035 will be more than 20 million. The results of the study revealed that the obsolete
mobile phones would be a severe problem in Sri Lanka in future. Therefore, it is necessary to
encourage investors to implement recycling facilities in large scales to manage the problem of M-
Waste in Sri Lanka.
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MODELLING THE TEMPORAL DYNAMICS OF
SOIL MOISTURE CONTENT OF A YELLOW LATOSOL

M. Gierthana'’, U.W.A. Vitharana' and S. Suthakar’

'Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
“Regional Agricultural Research and Development Centre, Kilinochchi, Sri Lanka
“gierthu89@ymail.com

Soil moisture is a key variable that control exchange of water and heat between the land
surface and atmosphere. Knowledge on the dynamics of soil moisture and there management are
paramount steps to improve crop production. In this study, a simple hydrological model was
assessed to estimate the temporal dynamics of soil moisture content of a Yellow Latosol at
Regional Agricultural Research and Development Centre in Kilinochchi.

The input parameters required for the model (Chopra model) are initial soil moisture and
surface boundary flux conditions along with few easily measurable soil physical parameters. This
model also predicted the soil moisture contents at different depth intervals and at different time
intervals. To investigate functioning of the model, input data were obtained from available
literature databases, laboratory analysis and pedo-transfer functions. Soil samples were collected at
the depth of 0-15 and 15-30 cm every morning at same time for a twenty days period from each
location for moisture content measurements.

Measured and predicted moisture contents of the surface soil were compared using root
mean square error (RMSE) and residual error (RE) values. The result indicated that the RMSE
values for modelled moisture content were within the range 0.02 to 0.08 and the RE values from 2
to 8%. When input data from three different sources were used the residual error is less than 10%,
which is reported as an acceptable level of prediction accuracy. This model produced most
accurate predictions when the values of input parameters from laboratory analysis were used.
Hence, this model can be applied to generate temporal dynamics of soil moisture data with an
acceptable accuracy for agricultural purposes.

20



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No: 309 (Poster) Climate, Environment and Earth Sciences

ACTIVATED COCONUT COIR AS Na*” AND Mg** ADSORBENTS FOR
DESALINATION APPLICATIONS

Eshani Hettiarachchi', Nilwala Kottegoda® and A.D.L.C. Perera'’
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Inadequate supply of safe drinking water is one of the major global issues and
desalination of sea or lagoon water would be a plausible solution. Conventional desalination
techniques are costly, require large amounts of energy, thus renewable sources of energy or
cheaper alternatives should be sought out. This study focuses on the investigation of the potential
of laboratory prepared activated coconut coir (ACC) in removal of sodium and magnesium ions
from saline water, which could be extended to desalination applications at domestic level.
Activated coir is prepared by pyrolysis of raw coconut coir treated with 50% (w/w) phosphoric
acid. The adsorption characteristics of synthesized activated coconut coir was determined by
measuring iodine number and methylene blue (MB) value of synthesized product and compared
with those of commercial samples. Fourier Transform Infrared (FT-IR) spectroscopy indicates the
presence of oxygen containing functional groups that are responsible for the adsorption of cations
in desalination applications. The X-Ray diffraction pattern indicates the presence of weak graphitic
structure in synthesized ACC. Sodium and magnesium ion removal efficiencies are studied using
standard NaCl and MgCl, solutions. For both Mg*" and Na’, approximately 50% removal is
observed. For seawater samples, 40% removal of both cations is achieved with ACC dosage of
80.0 g L. Repeated filtration studies indicate 72% removal for Mg after 6 filtrations and 75%
removal for Na' after 10 filtrations from seawater. The equilibrium studies show that the
adsorption behavior fits into Langmuir and Freundlich isotherms, implying homogeneous
monolayer coverage and chemisorption for both sodium and magnesium adsorption.

Regeneration of spent activated coir is achieved by back washing using distilled water
followed by either treatment with conc. HCI (RA — ACC) or pyrolysis (RP — ACC). Regenerated
samples are characterized using MB adsorption value and FT-IR spectroscopy. The removal
capacity of regenerated ACC have been compared with fresh activated coir by determining percent
removal of Mg from 0.200 mol dm™ MgCl, solution. 52% removal of Mg*" was obtained by RP
— ACC indicating its suitability in reuse.
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INVESTIGATING THE INFLUENCE OF CLIMATIC PARAMETERS ON
RIVER MAHAWELI WATER QUALITY ASSOCIATED WITH
LEACHATE CHEMISTRY

W.M.D.S.K. Weerakoon', C.S. Kalpage’’, A. Manipura®, A.M. Ziyath®
and S.K. Weragoda*

'Department of Science and Technology, Faculty of Science and Technology,
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Increased solid waste generation due to rapid urbanization and industrialization is a major
problem around the world. Landfilling or open dumping is the most common disposal method of
municipal solid waste (MSW) in developing countries. However, majority of these landfills are not
properly managed, resulting in contamination of nearby groundwater and surface water bodies by
the landfill leachate run-off. In Kandy, the canyon method is commonly used for MSW disposal.
In this method, a suitable canyon (depression) has been filled with dumped waste, without taking
any measures to prevent or minimize hazards arising from dumped waste. According to the
available literature, chemistry of the leachate generated from a landfill is seriously influenced by
the climatic parameters. Therefore, the study was conducted to understand the relationship
between the climatic parameters and the leachate chemistry and the association of these two
factors with the river water quality to ensure the safety of drinking water consumers. Landfill
leachate, river water and groundwater samples were collected weekly from the leachate drain of
the Gohagoda landfill, four locations along Mahaweli River (two upstream and two downstream
points from where leachate drain to the river) and from two wells within the landfill, respectively,
for a period of two months. The samples were preserved, stored and analyzed according to the
Standard Methods. Daily temperature and rainfall data were also collected from the Horticultural
Crop Research and Development Institute, Gannoruwa, and the statistical analysis were performed
with MINITAB version 17.0. The study found that the concentrations of components (pH,
Biological Oxygen Demand, Chemical Oxygen Demand, Ammonia Nitrogen, Phosphate) in the
Gohagoda landfill primary leachate were higher than the recommended standards of tolerance
limits for discharge of effluent for inland surface waters by the Central Environmental Authority
and most parameters were similar to the values reported in the past studies. According to the
results, Total Organic Carbon (TOC) concentration showed significant differences (0.001) at 5 %
probability level (P< 0.05) in upstream and downstream river water samples leading to conclude
that leachate has a negative impact on the river water quality. Apart from TOC, the Pearson
Correlation Analysis and the ANOVA on other parameters (pH, Electrical Conductivity, Dissolved
Oxygen, Total Dissolved Solids, Phosphate, Nitrate-Nitrogen, Ammonia-Nitrogen, Total Nitrogen,
Biological Oxygen Demand, Total Carbon, Total Organic Carbon, Inorganic Carbon, Cadmium)
did not show any significant impact of Gohagoda leachate on Mahaweli River water. This is
attributed to the dilution effect and few of the leachate parameters were affected from the
temperature and rainfall. Therefore, further studies are necessary to investigate the influence of
other climatic parameters such as wind pattern and solar radiation on leachate and river water
quality.

22



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No:347 Climate, Environment and Earth Sciences

EFFECT OF BIOCHAR ON PHOSPHORUS AVAILABILITY AND
FIXATION IN SOME RUBBER (HEVEA BRASILIENSIS) GROWING
SOILS OF SRI LANKA
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In most rubber [Hevea brasiliensis (A. Juss.) Muell. Arg.] growing soils, phosphorus (P)
availability is very low and added P fertilizers become unavailable to the rubber plant due to
strong fixation of it into Fe and Al oxide minerals prevalent in these soils. Some studies have
observed that amending soils with biochar (BC), a co-product of thermochemical conversion of
lignocellulosic materials into advanced biofuels, has increased the P uptake and cut down chemical
P fertilizer usage in rubber nursery plants. Therefore, a laboratory incubation study was undertaken
to determine the dynamics of soil P availability in three rubber growing soils amended with BC
made from rubber wood (RWBC).

Three soil types, i.e. Reddish Brown Latasolic (RBL) soil from Parambe, Reddish Brown
Earth (RBE) soil from Thanamalwila, and Red Yellow Podsolic (RYP) soil from Payagala were
amended with RWBC at 0, 2 and 5% by weight. The soil moisture content was maintained at 80%
of water holding capacity and P availability was determined at 0, 1, and 4 weeks during the
incubation period. P fixation of soils amended with RWBC was assessed using the Portch and
Hunter (2002) method.

Available P contents were very low (4.1 to 10.7 ppm) in the three soils and was in the
order RYP < RBE < RBL. Application of RWBC increased the available P content by 3 to 7 folds
and the increase was in the order of RBE < RBL < RYP. The available P content decreased with
incubation time and the greatest decrease (52%) was in RBL while the lowest (42%) was in RBE
soil at 4 weeks after incubation in 5% BC amended treatments. Among the three soil types studied
the RYP soil had the lowest P fixation ability, while RBL was the highest P fixing soil.
Application of BC decreased the P fixation in RBE and RBL soils but not in RYP soil. The
greatest decrease was observed when RWBC was applied at 5%. Therefore, amending rubber
growing soils with RWBC appears to have altered the dynamics of available P in a positive
manner.
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EVALUATION OF THE STATUS IN ENVIRONMENTAL FLOW
MAINTAINANCE AT MANGALATHIRIYA ANICUT IN
ATHTHANAGALU OYA, SRI LANKA
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Determination of the volumes of flows that should be maintained for the sustenance of the
natural eco systems under pristine conditions (Environmental Flows [EF]), remains complicated
and difficult, causing a challenging situation for the sustainable management of water resources in
many countries. As a tropical developing country with agriculture based economy, Sri Lanka is in
need of utilizing the available lentic and lotic water sources heavily to support its economy. Yet,
the management of such water sources in an ecofriendly sustainable manner without significantly
affecting, both the environment and the economy, requires the maintenance of environmental
flows. Thus, the quantification and long-term maintenance of EF requirements of lotic waters has
emerged as a crucial requirement in sustainable management of water resources. Therefore, the
Range of Variability Approach (RVA) was devised to evaluate the sufficiency of the flows at the
downstream of the Mangalathiriya anicut for the sustenance of downstream riverine ecosystems.
The Hydrologic Engineering Centre - Hydrologic Modelling System (HEC-HMS) version 3.5
model was calibrated and validated for the Aththanagalu Oya catchment and the daily river flow
values for the past twenty years (1994-2014) were generated at the pre weir of the Mangalathiriya
anicut. The downstream flows were calculated by deducting the drinking water requirements of the
anicut. The existing flow regime at the post-weir was subjected to a RVA analysis, while utilizing
32 different hydrological parameters. The RVA targets (set based on the flows of pre weir site) and
rate of non-attainment (for the flow at the downstream of the weir of Mangalathiriya anicut) were
calculated to evaluate the sufficiency of the downstream flow regime to cater the EF requirements
of downstream ecosystems. The rate of non-attainment of the IHA group 1 and group 2 parameters
range in between 33 - 100 % suggesting a moderate to severe level of ecological degradation of the
downstream ecosystems. In the [HA group 3, inability of calculating the timing of lower limit of
annual extreme water condition due to the prevalence of similar minimal flow levels for several
days forced the annual minima to be left uncalculated. Yet the annual maxima reflect a rate of non-
attainment of 43 %, while the rate of non-attainment of both IHA group 4 and 5, range in between
48 - 100% and 53 - 100 %, respectively suggesting an ecological degradation of moderate to
severe degree. Furthermore, the mean rate of non-attainment of 57.15 % predicts an overall
moderate degree of ecological degradation of downstream ecosystems due to the operation of the
Mangalathiriya anicut of Aththanagalu Oya. Thus, the results of the current study emphasizes that
an adequate level of EF regime is not maintained at the downstream of the Mangalathiriya anicut
in Aththanagalu Oya in accordance with the RVA.
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SOIL MOISTURE RESPONSE TO CONVECTIVE RAINFALL

K.W.G.R. Nianthi', P. Wickramagamage and M.P. Rambukkange

Department of Geography, University of Peradeniya, Sri Lanka
“rekhanianthi@yahoo.com

The climate of Sri Lanka is tropical monsoonal with a marked seasonal rhythm in rainfall.
This rhythm is also reflected in the soil moisture because rainfall influences the soil water content.
Soil moisture is known to play an important role in our environment and is thus considered an
important climatic variable. Therefore, determining the relationship between soil moisture and
rainfall are needed to characterize the climate variability. The usual practice is to use long term
measurements of rainfall and soil moisture content to derive rainfall-soil moisture relationships.
However, results obtained from long-term can obscure the short term behavior of a soil. High
temporal resolution rainfall and soil moisture data from first inter monsoon season are used to
investigate the response of soil moisture to individual rainfall events.

High temporal resolution data are collected at the weather station of the Department of
Geography. The moisture sensor is buried at 30 cm depth to capture the soil moisture in the
effective root zone. The soil moisture variations during rainfall were investigated for April 2015.
The study focuses on the response of soil moisture to individual rainfall events of different
magnitudes and durations. There were 20 major rainfall events during the study period. An
individual rainfall event and its corresponding moisture curves were observed. About 45% of
rainfall events in April lasted for less than 30 minutes while 30% of the showers lasted for over an
hour. In many cases, the peak rainfall occurred about 15 minutes after the beginning of a shower.
High rainfall amounts usually triggered a peak in the soil moisture curve. The maximum observed
soil moisture level was about 47%. Two types of soil moisture peaks were identified in the time
series: sharp-pointed peaks and flat topped-peaks. The latter condition occurred during very long
rainfall and/or large rainfall magnitudes. The soil moisture level at the beginning of the month of
April was about 2.8%, but thereafter it did not fall below 6% during the rest of the month. This
increase in minimum soil moisture level is most likely due to the cumulative effect of rainfall.
Although approximately 35% of the showers had total rainfalls of less than 10 mm, the remainder
of showers had higher rainfall amounts. These episodes were responsible for maintaining higher
soil moisture levels and even driving the soil moisture to the saturation level.

This study reveals that a small rainfall amount with a long duration or large rainfall
amount with short duration can lead to soil water saturation. Most of the rainfall events were short
(< 2 hours) and a majority of them (60%) occurred in the afternoon suggesting convective rainfall.
The study reveals that approximately 15 mm of total rainfall is necessary to get soil moisture to
saturation. This implies that rainfall duration is a critical factor in driving the soil moisture to
saturation. It is apparent that rainfall duration of less than 30 minutes does not lead soil moisture
to saturation. Frequent intermittent rainfall events during the month of April contributed to the
overall increase in the soil moisture level compared to the previous month. This elevation in the
soil moisture level could also have a significant impact on plants.

Financial assistance given by University of Peradeniya (RG/AF2013/69/A4) is acknowledged.
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PRELIMINARY STUDY ON USE OF ACTIVATED COCONUT COIR
AS ADSORBENT FOR REMOVAL OF CHLORIDE AND FLUORIDE
IN WATER

H.K.M.S.N. Bandara', Nilwala Kottegoda® and A.D.L.C. Perera'

'Department of Chemistry, University of Peradeniya, Sri Lanka
’Department of Chemistry, University of Sri Jayewardenepura, Sri Lanka
Sri Lanka Institute of Nanotechnology, Centre for Excellence in Nanotechnology,
Nanoscience and Technology Park, Homagama, Sri Lanka
“chandanip@pdn.ac.lk

Chlorine is a powerful germicide used in killing many disease-causing microorganisms in
drinking water and reducing them to almost non-detectable levels. However, it can react with
organic matter in the water and form dangerous, carcinogenic trihalomethanes if present in excess.
Fluoride has beneficial effects on teeth at low concentrations in drinking-water, but excessive
exposure to fluoride in drinking-water, or in combination with exposure to fluoride from other
sources, can give rise to a number of adverse effects. This is a preliminary study to investigate the
ability of activated coconut coir (ACC) to remove CI" and F™ anions in water. Coconut coir, a
lignocellulosic polymer, was activated by treating with phosphoric acid followed by pyrolysis and
used as an adsorbent for the removal of Cl" and F* anions from an aqueous solution. Activated
product was characterized by Fourier Transform Infrared (FT-IR) Spectroscopy, Scanning
Electron Microscope (SEM) and X-ray diffraction techniques and adsorption capacity was
measured using methylene blue number. Chloride and fluoride ion removal ability of activated
coconut coir was studied by using standard salt solutions of KCIl and NaF, respectively. The
concentration of Cl” was determined using chloride ion selective electrode and that of Fusing
SPADNS  (sodium-2-(parasulfophenylazo)-1,8-dihydroxy-3,6-napthalene)  reagent.  After
activation, coconut coir gains more porosity and adsorption capacity. This can be attributed by the
high Methylene Blue (MB) number of 331.30 mg g obtained for ACC. The FT-IR data indicates
appearance of new functional groups such as carboxylate and phosphate after activation process.
The Powder X-Ray Diffraction pattern of synthesized ACC sample showed a peak at an angle of
26 = 24° corresponding to the hexagonal graphitic carbon structure of (002) plane. The surface
morphology and pore structures were analyzed using SEM; SEM images of activated product
showed pores in the nanometer size scale. The Presence of nanometer size pores introduces higher
adsorption capacity into the ACC. The maximum percent removal of Cl'observed was 30% and
that of F~ was 40% in single filtration. The equilibrium adsorption studies of Cl" and F~ anions
show that experimental data fits well to linear forms of both Freundlich and Langmuir isotherms
implying homogenous and monolayer coverage. The Langmuir constant for CI” was 388.00 dm’ g™
and that for F- was 420.00 dm® g”'. The Freundlich constants for CI"and F~ were 0.022dm’ g and
0.012dm’ g, respectively. The phosphoric acid activated coconut coir has the potential to be used
as low-cost adsorbent for the removal of Cl" and F~ anions from water.
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ASSESSMENT OF GREEN SPACE IN THE COLOMBO CITY LIAISONS
WITH GIS AND IN-SITU DATA

B.D. Madurapperuma'” and K.A.J.M. Kuruppuarachchi’

'Department of Environmental Science & Management, Humboldt State University,
Arcata, California, USA
’Department of Botany, The Open University of Sri Lanka, Sri Lanka
"bdm280@humboldt.edu

Urban sprawl in Colombo City is increasing due to centralization of social and economic
endeavors. Urban forests and green infrastructure make the city cleaner and healthier to raise the
standard of environment quality and aesthetic beauty. This study examines the green urban space
in Colombo City using geographic information system and green cover was compared with in-situ
ground truthing data in selected locations. A supervised learning algorithm was adopted to classify
ESRI base image to three major land-use/cover classes: green space, built-up and water using
training samples within Colombo City. Landsat 8 satellite imagery that acquired on 14.04.2015
was used to calculate Normalized Difference Vegetation Index (NDVI). Then green space of the
NDVI image was extracted using polygonal vector feature class of the classified image. The
results showed that 29% of the area was green space, 67% was built-up and 4% was water.
Coefficient of agreement (Khat) was calculated for the classified image resulting in 0.81 overall
accuracy. The NDVI values showed the intensity of greenness of vegetation. The difference of
NDVI values were compared using available base maps. Then NDVI results were utilized to assess
the green space in the field systematically to gauge how species contributes for varying greenness.
The results and the method adopted in this study eventually provide valuable insights for city
planners and policy makers to establish new green urban space to uplift environmental quality of
potential sites in Colombo City.

Financial assistance given by Open University of Sri Lanka is acknowledged.
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APPLICABILITY OF COLORIMETRIC ORGANIC MATTER
DETERMINATION AND ITS RELATIONSHIP WITH TOTAL SOIL
NITROGEN FOR SELECTED SOILS IN SRI LANKA

E.M.A. Darshana'* and K.A. Nandasesna'

"Department of Soil Science, Faculty of Agriculture, University of Peradeniya, Sri Lanka
“amilaimd@gmail.com

Soil Organic matter determination using Colorimetric determination is a simple and less
time consuming method which has not been tested for Sri Lankan soils yet. Soil Organic matter
determination using Walkey and Black method (Volumetric determination) is a very common
method. It is more laborious, time and chemical consuming. Relationship between soil Nitrogen
level and colorimetric soil organic matter content is also useful to predict soil Nitrogen level. The
objectives of this study were to investigate the applicability of colorimetric determination of soil
organic matter to Sri Lankan soils and to investigate the relationship between soil Nitrogen and
soil organic matter.

Fourteen soils, varying in C content, were collected from agricultural fields at 0-30 cm
depth differing in physico-chemical and other characteristics. In colorimetric method, 1 g soil
samples were placed in 100 ml volumetric flasks followed by the addition of 10 ml of 1/6 N
K,Cr,07 and 20 ml of concentrated H,S04. The samples were mixed by swirling the flask and then
and allowed to stand on a pad for 30 minutes in a fume cupboard. After bringing to a volume of
100 ml, the mixture was filtered and analyzed for light absorption at 600 nm using
spectrophotometer. Colorimetric organic matter values showed strong correlation with organic
matter determined by volumetric (Walkey and Black, 1934) method (r=0.95). Organic matter
determined from both methods showed no significant difference. Colorimetric method organic
matter values showed strong correlation with total Nitrogen (r=0.75). It is confirmed that
colorimetric method can be used effectively and reliably to determine soil organic matter in Sri
Lankan soils and total Nitrogen in soil can also be predicted.
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CLIMATE CHANGE ADAPTATION PRACTICES IN
CROP CULTIVATION: CASE STUDY IN ANURADHAPURA DISTRICT

R.M.C.K. Ranasingha* and A. Nanthakumaran
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Vavuniya Campus of the University of Jaffna, Sri Lanka
“chathuckr@gmail.com

Climate change, mainly the variation in rainfall in the recent past years, causes frequent
floods and drought in many districts in the country. The variation in rainfall and frequent floods
and droughts affect the crop cultivation, and thereby challenging the food security of the country.
Further, it affects the livelihood of the farming community in the tank based agriculture systems
which includes the major and the minor irrigation tanks. Many minor irrigation tanks receive water
from rainfall, store and supply for agriculture during non-rainy season. Very often the water stored
in the minor irrigation tanks is not sufficient to fulfill the water requirement for agricultural
purpose, because of the limited tank storage. The objective of this study was to identify the
adaptation measures practiced by the farmers to overcome the effects of climate change due to
rainfall variation under minor irrigation tanks.

Since Anuradhapura district lies in the dry zone of Sri Lanka and many small and
marginal farmers involved in crop cultivation, it was selected for this study. Stratified random
sampling was done to select 150 farm households from 15 minor irrigation tanks in Anuradhapura
district. Primary data from the farm households using structured questionnaire and the rainfall data
for the past 31 years from the year 1984 as secondary data from the Meteorology Department were
collected for analysis. Percentage analysis and the graphical representation were carried out using
MS Excel. During 1984 to 2014 the average annual rainfall was 1293 mm with a coefficient of
variation of 22 percent.

The rainfall was above normal in 13 years with a deficit in 13 years, and very scarce in
five years. The survey revealed that the crop insurance, cultivation of short duration crops,
cultivation of drought tolerant rice varieties, inter cropping, changing the planting and harvesting
date and agro forestry were some of the adaptation strategies practiced by farmers in the study
area. The percentage analysis revealed that 94% of the farmers had crop insurance, 90 % of the
farmers cultivated short duration crops, 72% of the farmers switched to cultivation of drought
tolerant varieties, 46% of the farmers practiced intercropping, 30% of the farmers changed the
planting and harvesting date, and 28% of farmers practiced agro forestry strategy as adaptation
measures for climate change. Though the farmers in the study area practiced these climate change
adaptation strategies to some extent, dissemination of knowledge about appropriate adaptation
strategies towards farming community is essential to protect the livelihood of the farm households,
while ensuring the food security of the country. Thus, the farmers may be given proper support by
supplying short duration and drought tolerant rice varieties and selected seedlings for agro
forestry.
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DECOLOURIZATION OF CRYSTAL VIOLET SYNTHETIC DYE FROM
AQUEOUS SOLUTION BY WOODY BIOCHAR
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Colour removal from textile effluents prior to their disposal is an emerging concern due
to its adverse effects on the environment and public health. Biochar can be used effectively as a
biosorbent for removal of dye contaminants. This study investigated the adsorption of a basic dye,
Crystal Violet (CV), from aqueous solutions on to biochar derived from Gliricidia sepium
pyrolysed at 700 °C (GBC700). Pyrolysis was done under a heating rate of 7 °C min". The
adsorption process was investigated through batch experiments by varying pH, adsorbent dose,
initial dye concentration, and contact time. The sorbent dosage, initial dye concentration and
contact time were set as 0.5 - 6.0 g L™, 5-200 mg L and 5 min - 24 hr, respectively. The effect
of pH was determined through edge experiments at pH 3 to 9. The equilibrium data was analyzed
using the Langmuir, Freundlich and Hill isotherm models. Pseudo first order, Pseudo second order
and Elovich kinetic models were used to investigate the kinetic data.

Results indicated that the optimal adsorbent dose was obtained at 2 g L™ and the optimum
contact time was 12 hr. The adsorbed amount was increased from 5.5 mg g at pH 3 to 8.0 mg g’
at pH 9 while the equilibrium was reached at pH 7. Since higher pH conditions lead to increasing
the negative charge density of GBC700 and the electrostatic attraction to the dye cations can be
enhanced. Crystal Violet removal efficiency was 99% at 20 mg L. According to the Langmuir
model, maximum adsorption capacity was observed at 30.4 mg g at 30 °C. The experimental data
fitted well with the Freundlich isotherm model (r* = 0.9788) and Pseudo second order kinetic
model (r* = 0.9703) which suggests the importance of multilayer adsorption to heterogeneous sites
in biochars.

The adsorption process is highly pH dependent. Crystal Violet molecule may interact
with the GBC700 through the mechanism of n-r electron donor-acceptor interactions between the
n-electron rich graphene surface of biochar and m-electron deficient CV dye molecule. The use of
Gliricidia biochar pyrolysed at 700 °C could be a sustainable solution to remove CV in aqueous
media while compromising the waste problem by using Gliricidia byproduct.
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FORECASTING INTERNATIONAL TOURISM INCOME OF
SRI LANKA: TREND ANALYSIS

K.M.U.B. Konarasinghe
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udaya35@yahoo.co.uk

Growth of the tourism industry in Sri Lanka shows the historical development mainly in
two ways. That is the growth of tourist arrivals and income. Tourism impacts on the economy of
Sri Lanka, which rely heavily on foreign exchange earnings. This has been a general interest of the
government. Therefore, the government needs reliable forecasting to cope with uncertain situations
and developing sound strategies to maintain the growth of tourism industry. This study was
focused on identifying an appropriate trend model for forecasting international tourism income of
Sri Lanka.

Monthly income data from 2009 to 2013 were obtained from statistical reports of 2012
and 2013 of Sri Lanka Tourism Development Authority (SLTDA). The study concerns the period
of post-war, which is after the year 2009. Model fitting was done by utilizing data from January
2009 to April 2012 and data from May 2012 to May 2013 were utilized for model verification.
Four trend models were tested with log transformation including one linear and three nonlinear
models. Residual plots and Anderson-Darling tests for residuals were used as the model validation
criterion. Forecasting ability of the models was assessed by considering Mean Absolute Percentage
Error (MAPE), Mean Square Error (MSE) and Mean Absolute Deviation (MAD).

Box and whisker plot showed no outliers in the data set. Results revealed that
Quadratic Trend Model has least MAPE’s in model fitting and verification: 0.90% and 1.12 %,
respectively. MAD and MSE also confirmed the smallest deviation compared with other trend
models. Residual plots and Anderson-Darling test confirmed the normality of residuals. Also,
residuals Vs fits confirmed the independence of residuals.

It was concluded that the Quadratic Trend Model with log transformation is suitable for
forecasting international tourism income in Sri Lanka. Monthly income for the period from May
2012 to November 2013 were forecasted by the model and found them close to the actual income.

It is recommended to try other time series techniques, namely, decomposition techniques,
Auto Regressive Integrated Moving Average (ARIMA) models etc., to capture the seasonal
behavior of the series.
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UNEMPLOYMENT, OFFICIAL ECONOMY AND DIMENSIONS OF THE
SHADOW ECONOMY: AN EMPIRICAL ANALYSIS FOR SRI LANKA
USING SEM APPROACH

D.LJ. Samaranayake” and O.G. Dayarathna-Banda
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Economists and policy makers confront a series of issues when accounting all unobserved
market fractions in a challenging market economy. These challenges have become worse within
complex market structures in developing economies. One of these challenges is the expansion of
unobserved and unofficial economic activities which is generally known as the ‘Shadow
Economy’. This study basically attempts to estimate the Sri Lankan shadow economic activities as
a percentage of official estimates, while revolving the wheel of non-clarified zones and market
functions through overstepping the traditional official estimates.

Objectives of the study are addressed through three equally important portions. Initial
portion intend to choose and develop suitable, fitted MIMIC (Multiple Indicator Multiple Cause)
models while using the structural relationship between the unemployment rate and shadow
economy to estimate the size of the shadow economy in Sri Lanka. Then the following portion is
to estimate shadow economy for each fitted model through benchmark calculations. Finally, to
examine if estimated models and their calculations are accepted by re-examination of Okun’s law
and to contrast estimated results in growth terms to the growth of official estimates (GDP) of the
economy. Therefore, the methodology involves the estimation of structural equation models,
which analyses a set of causes of the shadow economy while simultaneously taking in to account
its influence upon a series of indicators. This study introduces three MIMIC models through the
analysis that are MIMIC 5-1-2a, MIMIC 4-1-2b and MIMIC 3-1-3a. Then the benchmark
calculations for each model derives a series of average values for the Sri Lankan shadow economy
from 1990-2012. Calculations for MIMIC 5-1-2a vary between 91% and 32% from 1990 to 2012
with a decreasing trend. On the other hand, calculations for MIMIC 4-1-2b and MIMIC 3-1-3a
demonstrate the average size of shadow economy between 14% and 52% with an increasing trend.

Further discussions, therefore, reveal the fact that, the effect from tax on goods and
services to the government revenue and the effect from public employment tend to undermine the
increasing pattern of shadow economy in Sri Lanka. Since unemployment rate and private
employment plays a major role in economy, shadow economy tends to increase. Eradicating the
workplace enforcement crisis and underemployment issues may hinder the increasing pattern.
Ultimately, the results from re-examination of Okun’s law give a hint that the growth of shadow
economy and official economy are not interdependent and have a parallel growth with shifting
stages in market functions.
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THE IMPACT OF CORPORATE SOCIAL RESPONSIBILITY (CSR) ON
BRAND EQUITY: A STUDY WITH SPECIAL REFERENCE TO
SRI LANKA TELECOM PLC
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Today, Investment on Corporate Social Responsibility (CSR) has become the common
business practices in the world. CSR is receiving increasing attention, especially in recent decades.
At the same time, various stakeholders, especially, shareholders are more frustrated with the
investment on the Corporate Social Responsibilities which will affect indirectly to the Brand
Equity of the organization. Further there are various pros and cons about CSR, which impact the
brand equity of the organization. Sri Lanka Telecom PLC (SLT) is the blue chip company in
which CSR has become the most common practices in the SLT business agenda. The SLT has
invested on CSR aspects. It is found that there are only few researches have been carried out in Sri
Lankan context to find out the impact of CSR on brand equity and there is a need to measure it for
organization’s effective CSR decision makings. The major objective of this research is to explore
and investigate how a company’s corporate social responsibility activities are influencing its brand
equity. By reviewing the existing literature on CSR and brand equity of the SLT, this study
developed a better understanding of gaps that exist. In order to achieve the objective, the research
draws from well-established theoretical models; the Caroll model which presented four variables
on CSR. This model has been used by many researchers to measure the CSR activities of firms.
According to this model, there are four perspectives such as economic, social, legal and ethical
perspectives and the Aakers’ model has been used to measure the brand equity. The research
adopted quantitative method to explore impact of CSR on brand equity of the SLT and data were
collected by means of online survey tool and printed questionnaires. A survey was conducted
among 100 customers who use the SLT services. Regression and correlation analysis, including
partial correlation, linear, binary logistic regression, was used to obtain the results that helped
identify the impact of CSR on brand equity of the SLT. The results of the study showed that
corporate social responsibility is positively impacted on brand awareness, brand loyalty, perceived
quality and brand association of the SLT PLC. Thus there is a positive impact of CSR on brand
equity and if the SLT invests more on CSR activities, the value of their brand equity will be
increased.

36



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No: 175 Economics and Management

MOBILE PHONE AS A MODE OF INFORMATION PROVIDENT TO
UP COUNTRY VEGETABLE FARMERS IN SRI LANKA
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This study explores the status of mobile usage as a mode of providing information to the
agriculture community in the upcountry region in Sri Lanka. The objectives of the study were to
find out the awareness level, usage, attitudes of upcountry vegetable farmers about the mobile
phone based information systems and services, to find out the factors affecting on mobile usage by
farmers and their willingness to pay for mobile phone based information systems and services.
Primary data were collected using an interviewer administrated questionnaire (n=120).

Findings reveal that the access to mobile phones was considerably higher among the
study group, while income had an effect on using a mobile phone. Most of the farmers use mobile
phones to communicate with family, friends and relatives. Only few farmers use them effectively
to obtain agriculture related information. Awareness and usage of mobile phone based information
systems and services are at a lower level. Attitudinal barriers and less awareness are the major
reasons for this situation. There is a positive relationship between the usage of mobile phone based
information systems and services and farmers attitudes on its impact on knowledge and income.
Farmers who are using the mobile phone based information systems and services highlighted that
the services are very much helpful for agriculture development.
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IDENTIFYING IMPACT OF WORK LIFE CONFLICT ON
JOB SATISFACTION
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Ceylon Electricity Board (CEB) is a body corporate for electricity undertaking in Sri
Lanka. It conducts its massive duties to the Sri Lankan public though Generation, Transmission,
Distribution and other services. One of the major problems that the results of pilot survey has
revealed is that, among the CEB workforce many of non-executive staff in CEB-Sabaragamuwa
are facing problem of work life conflict. At present the conflict between work and family has
become a crisis for organizations. With the increase in dual family parents, more job demand and
long working hours made it almost impossible to create a balance between work and family. This
situation automatically reduces job satisfaction of the employees and then affects the productivity
and profitability of the organization. The overall objective of this research was to analyze the
factors related to work life conflict and its impact on job satisfaction at the CEB-Sabaragamuwa
Provincial Office. The data were collected by distributing a questionnaire and the sample has
comprised 120 non-executive employees. Pearson correlation test and Regression analysis were
utilized as data analysis techniques. The results revealed that work life conflict impacts on
reducing the job satisfaction. Further, family to work conflict could be identified as the most
critical predictor. Ultimately work life conflict of non-executive staff employees of CEB
negatively impact on their job satisfaction. The relationship between work life conflict and job
satisfaction is inversely related to each other.
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IMPACT OF PER CAPITA INCOME AND HUMAN CAPITAL ON
INCOME INEQUALITY: AN EMPIRICAL ANALYSIS
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The relationship between income inequality and per capita income growth cum human
capital in the literature is puzzling. Even though by the mid-nineties, there existed a substantial
body of empirical research that suggested that there was a negative effect of economic growth on
income inequality the researchers continue to make efforts to understand whether this effect is true
for any stage of economic growth. This study uses a modified Random Effect Panel data model to
estimate the impacts of Per Capita income and Human Capital on income inequality. As the
primary objective, the impact of per capita income growth on income inequality is measured, and
then the impact of Human Capital on income inequality is tested as the secondary objective. Study
uses average years of Schooling data as proxy to calculate the Human Capital improvement over
time. The sample covers 140 countries from 1971 to 2010. To reduce the cyclical serial correlation
the data are averaged to five year periods.

Panel data Random Effect estimations generated several significant and interesting
results. Per capita income shows a positive but weakly significant impact on Gini Coefficient and
among other variables openness of economy is positively significant at 1% confidence level. The
literature also explains that this relationship has mixed results. Therefore, this research provides
strong platform to support the Kuznets agreement, increasing the per capita income that will reduce
the income inequality over time.

As the second objective human capital impacts on the income inequality was tested using
average years of schooling in primary, secondary and tertiary levels. Primary schooling provides
strong evidence in support of reducing the Gini Coefficients over time. But secondary school
education does not support to reduce the Gini coefficient values in the same way. Thus, primary
school education is highly productive since reading and writing lead workers to be highly
productive in their daily economic activities. They will support to the agricultural and industrial
sectors as workers who perform in manual labor. But the secondary and tertiary schooling has
much higher social cost than private benefits. Therefore, the higher education will not support
directly to reduce the income inequality and that was represented by the significant but positive
relationship with income inequality.

The model is finally restricted to developing economies using dummy variables. The
estimated results show that South Asia, Middle, Central Asia, and specially transitional economies
have failed to achieve significant results. However, the rest of the developing world can use
education and per capita income growth measures as income inequality reducing tools.
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When growing as an entrepreneur a range of challenges have to be faced. As a business
grows, different opportunities demand different solutions. Success of the entrepreneur depends
mostly on how the entrepreneur faces the challenges such as strengthening the overall economy,
taxes and regulations, cost and availability of insurance, attracting and retaining a quality
workforce, global competition and etc. Entrepreneurs must possess self motivation that pushes
them to make their business dreams a reality. Entrepreneurs need commitment to reach the goals.
This study shows how psychological and behavioural status and acquired competencies of
entrepreneur affect to his success of the business through questionnaire survey. Also it is assumed
that the other factors other than psychological and behavioural status and acquired competencies
which affect on to success of the entrepreneurs are constant. This research basically depends on
primary data, which were collected through a questionnaire survey and interviewing of a sample of
entrepreneurs. Secondary data is derived by paper articles and television interviews of
entrepreneurs. Sample size of the questionnaire survey was 80 and the response rate was 22.37 %.
Also it is considered that the successful entrepreneurs are the one whose monthly income is above
Rs.500,000.00 in Sri Lanka. The collected data were analysed with the help of SPSS package to
get conclusion. The results revealed that there is a significant impact of psychological factor
(34%), behavioural variables (39%), acquired competencies (12%) and other variables (15%) on a
success of an entrepreneur. According to the analysis the empirical result confirms that there is a
strong relationship between psychological and behavioral variables and acquired competencies of
and the financial performance of the business. This study attempted to examine the relationship
between psychological and behaviuoral status and acquired competencies of the entrepreneur with
his success of the business. In essence it proves, if the entreprencur is mentally and behaviorally
stable and he has his own strengths to move forward, none of the external impacts can stop his
success.
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This study aims at exploring the volatility spillover effects between Colombo and two
other stock markets in South Asian region: Karachi and Mumbai. Using daily data over the period
between 2™ January 2004 and 23™ September 2014, a trivariate BEKK-GARCH(1,1) model has
been employed to capture possible volatility spillover effects between Colombo and two other
markets. Due to the asynchronous trading sessions between countries, in analyzing volatility
spillovers, daily market returns were decomposed into two fragments, namely intraday and over-
night. The study offers some important findings. There exists evidence for bidirectional intraday
spillovers between Sri Lanka and India as well as Sri Lanka and Pakistan. It is also evident that the
spillover effect from Pakistan to Sri Lanka is stronger than the spillover effect from India to Sri
Lanka. However, the volatility spillover effect from Sri Lanka to India is stronger than the same
effect from Sri Lanka to Pakistan. When it comes to overnight returns, no volatility spillover
effects exist between Sri Lanka and Pakistan in either direction. Though overnight volatility
spillover effects exist between Sri Lanka and India, such effects are unidirectional from Sri Lanka
to India.
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Audit Committee has been identified as a key mechanism within a firm’s governance
structure. Following content analysis of annual reports, this study investigates the status of
compliance of the audit committee with the corporate governance regulation in an emerging
economy of Sri Lanka. The effectiveness of audit committee as a corporate governance
mechanism seems to depend on its composition and role. The findings demonstrate a strong
compliance with most of the corporate governance principles stipulated in the codes of best
practices of corporate governance. For instance, the size of the audit committee varies from three
to five members with averages of 97.78 and 82.89 percents being non-executive and independent
directors, respectively. All companies have at least one expert in finance and also on average, 53.7
percent members have expertise knowledge on accounting or auditing. Number of meetings varies
from two to twelve with an average of five meetings per annum, which exceeds the minimum
statutory requirement of four meetings. The study also reveals that independence, expertise,
qualifications, experience and attendance of the audit committee members have been increased
over time between 2008 and 2013. But, certain audit committee practices appear to markedly
deviate from best practices. For example, only 10 percent of the companies have the internal
auditor acting as the Secretary to the audit committee. In addition, while all chairpersons of the
audit committees are entirely non-executive directors 13 percent of them are not independent.
Moreover, the analysis of the role of the audit committee based on what it reports finds that more
attention was paid on financial reporting, and external and internal auditing, while risk
management and control have been given a less weight. This study contributes to the existing
literature by providing greater detail on current practices related to audit committees in an
emerging economy focusing on their level of compliance with the existing listing rules and best
practices.
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This study examines the factors which determine the voting rights premium. Traditional
finance theory disregards the value of voting rights in pricing common stock. This would not be
harmful in most situations however in circumstances where companies issue dual class of shares
i.e., voting and nonvoting, the voting shares would have a superior value compared with the
nonvoting shares due to the overriding voting privilege.

The study of voting premium would be concentrated mainly on the Bank, Finance and
Insurance Sector of the Colombo Stock Exchange (CSE). There has been no previous study done
to determine the factors that affect the voting rights premium. However, based on empirical studies
conducted in other countries, the voting rights premium ranges from a larger premium of 82% to
voting discount of 3%.

The voting premium varies according to the ownership structure and the concentration of
voting rights. The research has used only secondary data for the purpose of analysis. The data were
extracted from the quarterly financial reports from the CSE. Only 4 data points for each company
per year were available from public sources since the changes in other independent variables were
not available as these were reported only 4 times per year. The findings of the study were voting
premium has a moderate strong relationship with the fraction of voting shares. Furthermore, the
premium has a negative relationship with the public float, major shareholder and fraction of voting
shares and a positive relationship with the second major shareholder and Relative Shapley Value
(RSV).
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The literature suggests that organizations are fast realizing that traditional intelligence or
Intelligence Quotient (IQ) are not merely sufficient for developing job performance, work-related
behaviours and career advancements of leaders in organizations. The managers are expected to
show their worth in creating conditions in which people can deliver the best results necessitating
mastery of a set of new key competencies which includes emotional intelligence and related
competencies. However, research to identify the impact of EI on job performance and job
satisfaction is very limited. Hence, the purpose of this study was to investigate the effect of
emotional intelligence on the job performance and job satisfaction of bank managers in Sri Lanka.

Based on the literature a conceptual model was developed. The study adopted already
validated research instruments. The model was empirically tested by collecting data through
structured questionnaire, from commercial bank branch managers including private and state
banks in Sri Lanka. Total of two hundred commercial bank managers were selected for the study
using the convenience sampling technique and one hundred and sixty three usable questionnaires
were received. The model was tested with the measurement model and the structural model
analysis by using Partial Least Square technique (PLS) through the software of Smart PLS version
2.0. The measurement model analysis was used to establish the item reliability, internal
consistency reliability, convergent validity, and discriminant validity and the structural model
analysis was used to determine the model’s explanatory power and to test the hypotheses
formulated based on the cause-effect relationships between constructs.

The structural model analysis results provided the support for all three hypotheses
formulated in this study (The higher the level of emotional intelligence of bank managers, the
higher the levels of job performance, and higher the levels of job satisfaction). Results indicated
that that the bank managers with higher levels of emotional intelligence are likely to display higher
job satisfaction and job satisfaction in the workplace. This study provided future directions for
further research as well.
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Many of empirical studies have been carried out in order to find out the factors that affect
stock prices. Previous studies have revealed that movement of stock prices depends on both
internal and external factors. The primary objective of this study is to analyze the internal factors
or company specific factors that influence in determining the share price of companies listed in
diversified holding sector of Colombo Stock Exchange (CSE). The study focuses on impact of
growth, liquidity, profitability, leverage and dividend aspects of diversified holding companies on
their stock prices. Those indicators were measured using variables such as earning per share,
current ratio, return on equity, debt to equity ratio, dividend per share, respectively.

Secondary data collected from annual reports of each company for the period of 2008 to
2014 were used for the data analysis. There are 19 listed diversified holding companies in CSE,
out of which nine companies were selected for the study based on the data availability. Multiple
regression analysis model was used to find out the relationships and for examining the impact of
selected variables on stock prices. The fitted regression model revealed that there is a strong
relationship between independent variables and stock price.

Finding of the study revealed that the earnings per share is the significant variable in
deciding the market value of shares and it is significant at 1% level with the statistic of 8.305.
Further, dividend per share, current ratio, return on equity and debt to equity ratio are insignificant
variables when deciding the market value of shares. All these variables have t statistic less than its
benchmark value of 2. Therefore, as per the findings of this study it is suggested that earnings per
share is the most influencing factor in determining the market value of the shares of the diversified
holding companies in Sri Lanka and investors should give more attention. Further R” value stands
for 67.6, which indicates that 68% of variation in stock price is explained by earning per share,
current ratio, debt to equity ratio and dividend per share. F statistic value of the model indicates
that the overall model is significant at 1% level.
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The fluctuations of foreign exchange rates affect many economic activities all over the
world. Currency depreciation or currency devaluation directly affects to decrease imports and
increase exports. As a result, trade balance will be favorable. Currency devaluation immediately
raises the domestic price of imports. The quantities of imports and exports do not adjust
immediately. Therefore, trade balance deficit increases in the short run. As time passes, the
quantity of imports falls and quantity of exports rises. Eventually, the trade balance moves towards
a surplus. This type of a system can be called as a J curve.

Sri Lanka as a country which has earned a great deal of international attention needs to
address the long-lasting trade deficit problem. However, no studies have been conducted to
examine the effect of currency depreciation (SL introduced freely floating exchange rate system in
2001) on bilateral Trade Balance (TB) between SL and her main trading partner India using J
curve analysis.

The main objective of this study is to identify the impact of foreign exchange rate
(expressed as direct quotation) which was introduced in 2001 on trade balance of Sri Lanka and to
examine whether there is a bilateral J curve effect between Sri Lanka and India. This study covers
the time period of 2002.Q1 — 2013.Q4. Data were collected from annual reports of Central Bank of
Sri Lanka and Department of Census and Statistics. The results have been analyzed through
Johansen Co-integration Test, Vector Error Correction Model (VECM) and Generalized Impulse
Response Function (GIRF).

Johansen Co-integration Rank Test has detected one Co-integration relationship which
confirms a significant long-run relationship among the variables and showed a positive
relationship between Exchange Rate and Bi-lateral Trade Balance in the long-run. According to
the VECM, there is no significant relationship between TB and Real Exchange Rate in the short
run. GIRF results confirm that there is no J curve effect between Sri Lanka and India.

A small country like Sri Lanka cannot respond to fluctuation of foreign exchange rate in
the short run and Sri Lanka is experiencing BOP deficit since many decades. Therefore, currency
depreciation is the best policy in the long run. In the short run, Sri Lanka should take policies not
related to the Exchange Rate, impose tariffs on imported goods which can be produced
domestically, promote export diversification and maintain a strong relationship with big markets
like Asia and Europe.
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The Sri Lankan apparel industry has become vibrant in the economy of the country at
present. As the Sri Lanka’s largest export industry, the apparel manufacturers have reserved a
prominent position in producing high quality and low cost products while serving the international
market. Thus researching existing issues in this industry provides imperative benefits to the
apparel manufacturers while minimizing the losses on its investments. One such major issue is
creating raw material waste at a significant level in manufacturing apparels. This has caused loss
of money and unnecessary amount of landfills. Therefore, this study was done as a case study to
identify the factors that create raw material waste in the Sri Lankan apparel industry. Fabric was
considered as the main raw material in this study based on the evidence found in the selected
apparel manufacturing company. The sample was selected as 85 apparel schedules using simple
random sampling technique and both primary and secondary data were used. Primary data were
collected through author observations on actual yield per yardage values and interviews on reasons
for yield per yardage saving. The data were then quantitatively analyzed with suitably developed
hypotheses. The data were statistically proved to be normally distributed. The descriptive analysis
identified the raw material waste to be two types. They are normal waste and reserve waste. Both
of these types were created by excess ordering, excess receipt and yield per yardage saving.
Further, descriptive statistics suggested that yield per yardage saving was creating a significant
amount of raw material waste and this factor was contributed by the pattern changes and marker
improvement which were very often in the design stage of apparel manufacturing. Also the
regression analysis proved that both excess ordered raw material quantity and yield per yardage
saving were the main factors that created raw material waste in the Sri Lankan apparel industry.
Since the raw material waste is identified as one of seven wastes in lean manufacturing, this study
suggested implementing lean culture in the Sri Lankan apparel industry as an alternative solution
to minimize raw material waste.
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Unlike in mature markets, scant attention has been given to investigate the relationship
between corporate governance and capital structure in emerging markets such as Sri Lanka.
Following quantitative approach and gathering data for a period of 5 years between 2008 and 2012
for 30 manufacturing companies listed on the Colombo Stock Exchange this study aims to fill this
gap. Hypotheses have been developed, using the notions of agency, stewardship and stakeholder
theories, to investigate the influence of corporate governance variables, namely number of meeting
held during the year, board independence, managerial and institutional ownerships, on capital
structure decisions measured in total debt-to-equity ratio. The study reveals that while 37.4 % of
assets of the Sri Lankan listed manufacturing companies are financed by debt there is an 18.4 %
correlation between total corporate governance variables and total debt-to-equity ratio. The study
finds evidence to accept all the hypotheses at 5 per cent significance level. The study has both
theoretical and practical implications. The findings of this study generalize the views proposed by
the theories employed in the study, and also provide empirical evidence on the extent to which the
corporate governance variables influence on capital structure decisions in the manufacturing
companies in an emerging market of Sri Lanka.
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Leverage is one of the superlative methods that companies use as a financing method to
increase their capital irrespective of the industry they are operated in. It is also a key fact which
will affect a firm’s performance in multiple ways. Thus, the attempt of this study is to identify the
significance of leverage on bank’s performance in Sri Lankan context. The key objective of this
research is to identify the individual significant impact of debt to equity ratio over the firm’s
performance measures, earnings per share and net assets per share.

Data for the analysis was collected from Sri Lankan banks listed in Colombo stock
exchange for eight years from 2005 to 2013. Since only thirteen banks were listed in Colombo
stock exchange at the time of the study was conducted, all thirteen banks were incorporated for the
study in order to improve the accuracy and reliability of the research. Econometric technique of
regression model was used to analyze the data and SPSS software was used. Correlation analysis,
regression analysis, descriptive statistics etc., were used to identify and further explain the
relationship between debt to equity ratio over earnings per share and net assets per share.

Findings disclosed that, leverage shocks (debt to equity ratio) has a positive moderate
relationship with both performance measures used for the study, earnings per share and net assets
per share of banks in Sri Lanka. Both Regression analysis and coefficient revealed the positive,
moderate and significant relationship exists between debt to equity ratio with earnings per share
and net assets per share.

51



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No: 481 Economics and Management

Not Presented

52



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No: 551 Economics and Management

FACTORS INFLUENCING CONSUMER BUYING BEHAVIOUR: WITH
SPECIAL REFERENCE TO SRI LANKAN ORGANIC FOOD INDUSTRY

H.L.M. De Silva'" and B.T. Jayasooriya®

'Faculty of Management, University of Peradeniya, Sri Lanka
’Foreconns Canneries (Pvt) Ltd., Beruwala, Sri Lanka
“leezasilva@yahoo.com

Continuous increase in the global market price for chemical fertilizers and the reduction
in the output yield as a result of application of fertilizers for a considerable period have made
organic farming more attractive today. Organic products can be recognized as products that come
from organic farming and other organic processes. The major types of organic products can be
classified as vegetables, fruits, dairy products and poultry products. This research is primarily
focused on organic mushroom and mushroom related products. On one hand, there exists a
potential market, which finds organic products as more nutritious and better in taste when
compared with traditional food. On the other hand, majority perceive conventional vegetables and
other inorganic food make no harm to human health. In the light of this, the research was
conducted with the prime objective of identifying the factors that influence consumer buying
behavior on organic vegetables. Sub objectives are to identify the current situation of Sri Lankan
organic food industry and determine its market potential. A descriptive research under survey
research technique was carried out with the intention of determining the factors which influence
consumers to buy organic products. Data were gathered employing interview technique from a
sample selected on the basis of non random judgmental sampling technique. According to the
descriptive statistic results generated based on the responses of consumers, they have identified
organic products as the products made with the use of organic raw materials which carry no harm
to the environment. But their main concern was that there is no direct method to differentiate
between organic and inorganic products. Further, they emphasized the less awareness among
nation, myth that organic products are not 100% organic, quality issues (no proper certification) -
specially for mushroom, unwillingness to pay high price and affordability issues, poor targeting
and positioning, less promotions, less availability, the opinion that conventional vegetables
consumed so far has no significant negative impact on health despite the awareness created by the
media, use of animal refuse in organic agriculture and reliability/ recognition concern as prime
factors which negatively affect their purchase intention. Further, farmers, experts and dealers also
pointed out the importance of above mentioned factors in creating buying intention. Based on the
findings it is recommended to establish a reputed body in Sri Lanka to issue quality certification
for organic products that may help low wage earners, to enter a good market and increase income
by producing and selling quality products (A national approach). In addition at micro level, better
marketing strategies need to be formulated from farmers and dealers incorporating factors such as:
making more outlets available, increase customer awareness, improve product quality and
certification, price reduction in end product as well as cost of production. As a result of those, the
cost advantage can pass down to buyer. In conclusion, we can say that the consumers, farmers and
dealers are aware about what organic products are but customers are less aware about products
availability in Sri Lankan market. According to customer responses and views of experts, farmers
and dealers the most important factors that influence purchasing of organic vegetables basically
can be categorised as positive factors and negative factors as follows. Positive factors are health
concern and environmental concern, while the negative factors are high price, poor certification,
poor packaging, less awareness, less availability and poor quality.
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Organizations have different mission and objectives which predominantly can be
observed in their strategies. Some of the major aims are size, growth and profitability. There is a
long debate that which factor either size or growth becomes the major source of increase in
profitability. Study to identify the Cause-effect Relationship between Growth and Profitability
conducted for twenty listed manufacturing companies in Colombo Stock Exchange of Sri Lanka,
for five years of time period, 2009 to 2014.

Secondary data were used for the study and data were collected from annual reports as
Quantitative methods approach. Using of quantitative data the task of the test of research
hypotheses done through the E-views Statistical Package. The method of Descriptive statistics
with Pearson Coefficient of Co-relation and Lag Regression were incorporated to analyze the data.
Researcher has constructed Panel Regression model to study the effect of exploratory variables

Independent variable of Growth measured by Sales Growth Rate (SGR) and Asset
Growth Rate (AGR) while dependent variable of Profitability measured by Net Profit Ratio (NPR)
and Return on Assets (ROA). Research objectives of the study are, to empirically test the
relationship between firm’s growth and profitability, as measured by ROA and NPR, to find out
the effect of Sales growth on ROA and NPR, and to examine the effect of AGR on the ROA and
NPR.

Findings reveals that both Lag models of Pooled Regression and Random Effect model
show that Sales Growth has not any significant relationship on NPR and ROA. Yet, Assets Growth
has positive significant relationship on NPR and ROA, therefore, other Growth measurement of
AGR show Positive significant relationship on Profitability as measured by NPR and ROA.
Therefore, research concludes that independent variable of Firms’ Growth is positively impact on
the dependent variable of firms’ Profitability when the firms’ Growth measured by the Assets
Growth.
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The impact of Information and Communication (ICT) on the present day world has been
so tremendous that it has entered the stream of education revolutionizing every branch and stream
of education to such an extent that no educational system can avoid being effected positively by
ICT. Therefore, it has become mandatory that the teaching community acquire expertise in the
computer to ensure that they cope effectively with the future demands of the knowledge society
with respect to the class room set up. Thus, The Ministry of Education of Sri Lanka urges all
teachers to receive International Computer Driving License (ICDL) training. The ICDL training
aims to improve teachers’ ICT proficiency at three levels: ICT skills, pedagogical skills, and
curriculum training.

It is indicated that some investigation be carried out for evaluating the effectiveness of
ICDL training course provided to teachers. Therefore, this study investigated effectiveness of
ICDL training in improving ICT competencies, whether the ICDL training influence the attitudes
of teachers towards incorporating ICT into classroom teaching methods or not and its relevance for
the classroom activities.

Mixed methods were selected as the research design. Purposive sampling has been used
to select the teacher sample for this study. A sample of 85 teachers was selected from Badulla
district. A questionnaire with attitude scales, interviews and observation were the data collecting
methods, and data were analyzed using both quantitative and qualitative methods, to achieve the
objectives of the study. Quantitative techniques such as percentages, tables and charts were used to
analyze data.

The study revealed that even though ICDL training was effective for improving ICT
competencies among 58% of participants, a high number of participants (84%) still needed more
knowledge and practice on computer technology to use computers effectively in the teaching
learning process as ICDL training had not provided adequate time for them to learn to use
computers effectively for personal and instructional purposes. While 91% of participants stated
that they were competent in skills related to Power Point presentation only 39% participants stated
that they were competent in skills related to Database. Majority of participants stated that they had
more confidence at Word, Excel, Power Point and Information Communication. This study
recommended that the duration for ICDL training should be expanded and trainers should teach all
the modules giving the same weightage especially for the trainers to concentrate more on very
complex modules such as Database and Spreadsheet rather than only on teaching the Presentation
module. Trainers should facilitate practical sessions by giving greater concentration on advance
skills in every software application rather than concentrate only on basic skills.
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It is almost fourteen years since Bilingual Education has been reintroduced to the Sri Lankan
national curriculum .One of the objectives of this introduction is to improve the English language
competency of the students. At the inception only a limited number of schools were involved in
this programme . By the year 2015 only 17.5% of the schools in the country has commenced
bilingual education. In a preliminary survey, it was found that poor English proficiency of
monolingual learners has been one of the distractive factors for the learners in joining the Bilingual
Education programme. The role of second language teacher is crucial in developing the second
language competencies of the learner in supporting Bilingual learners. In most countries where
bilingual education is implemented, Content and Language Integrated Learning (CLIL) helps the
bilingual learners. According to the theoretical basis of CLIL, learners need to develop both Basic
Interpersonal Skills (BICS) as well as Cognitive Academic Language Skills (CALPS) in
developing bilingualism and bi literacy. The English as a Second Language Curriculum has a
strong role in facilitating BICS and CALPS of the bilingual learner. This paper examines how the
textbooks, which are one component of the curriculum, can scaffold the development of the
bilingual learners’ second language competency thereby facilitating the learning teaching process
in Science. Through text analysis, the language demands of the revised grade six science textbook
were analyzed. These language demands were compared to the language skills expected to be
taught through the revised grade six ESL textbook. It was found that ESL textbook mostly focuses
on developing lower order language skills in the learner while learning science in grade six
demands higher order language skills. The content of the ESL text grade 6 lacks content enriching
the scientific vocabulary of the bilingual learner. The ESL text recurrently uses basic syntax while
the science text contains complex sentence patterns making retrieving and reflecting on the content
challenging for the learner. However, there are some instances where the content of the ESL text
can be exploited by the second language teacher in the second language class developing both
lower order and higher order language skills of the content learner.
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Prospective teacher trainees acquired skills of mathematical lesson planning through their
curriculum during the first two years of National college of Education. The purpose of this study
was to examine the skills of lesson planning, which has been learned during the two years
institutional training period and how their skills implemented in internship period.

The sample consisted of 280 Sinhala medium prospective teachers, from all the Colleges
of Education which conducted mathematics and science courses. Twenty four prospectors out of
the above number were selected for lesson observation under Gerges (2001) sampling method.
Informal interviews for the selected sample were conducted. participant observation were used as
the method of data collection and transcripts were prepared using field notes and audio records.
Data were analyzed using grounded theory.

It was able to identify five core categories, engagement approaches, meaningful learning
opportunities, classroom and time management, assessment techniques and teaching methods. In
depth of analysis of each core-categories revealed different skills implemented by the prospective
teachers. They were not aware of appropriate creative engagement approaches and develop
activities for the achievement of mathematical concepts. They had planned lessons to be done
under the student-centered approach, but there were no appropriate teaching method for creating
meaningful learning opportunities. In addition, due to inadequacy of classroom and time
management strategies of prospectors failed to complete their lessons on the time. It was revealed
that assessment tools were not creative to measure the objectives of whole lesson. Data gathered
showed that prospectors faced problems about lesson planning. According to the conclusions
arrived from the study, some suggestions were made to reform curriculum of Mathematics to
improve the skills of lesson planning.
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In Sri Lankan secondary schools students are taught according to a time table consisting
of eight 40 minute periods. There is an interval of 15 minutes in between the 4™ and 5™ period.
According to my experience as a science teacher, students get late into the classroom after interval.
The main objective of this study was to motivate all the students in my classroom to come on time
after the interval. The action research methodology was used in the study. Existing situation was
studied and four interventions were implemented. The first intervention was to advise the students.
As the second intervention, the late comers were sent to the principal and complained about the
continued misbehavior. During the third intervention informal discussions were carried out with
the parents. The fourth intervention was to establish an agreement between the selected students
and their parents to bring the lunch packets from home as it seemed to be the most prominent step
for avoiding the delay. Data were collected with the use of reflective journal and informal
discussions with the selected students and their parents. Quantitative data were analyzed and
presented as frequencies and percentages. Thematic analysis method was used to analyze
qualitative data. Despite advises and warnings during first intervention, the number of late comers
increased from three to six. After the second infervention, students apologized for their
misbehavior and promised to be in the classroom on time. In the next time, only two out of six
involved were present on time. The results of the third intervention revealed that some students
refused to bring their lunch packets from home. After the fourth intervention it was observed that
all the students were present in the classroom on time after the interval. This occurred as a result of
bringing the lunch from home and avoidance of going to the canteen to wait in the queue. It was
observed that sending the late comers to the principal was effective for correcting the misbehavior
to some extent. The expected behavior was achieved 100% after informing the parents about the
situation of some selected students who were still late and establishing of agreements between the
parents and the students. Therefore, it can be concluded that frequent communication, discussions
with parents and teacher mediated establishment of agreements between parents and students
could be used effectively to motivate on time classroom presence after the interval.
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Technology is the today’s greatest factor in changing the manner of education.
Technological devices or electronic devices such as laptops, computers, televisions, iPods, and
mobile phones, used have now taken the place of textbooks and libraries. Children learn science
from school. However, today students live in a world where they can immediate access to
information at any time. Furthermore, it is well recognized that the students need extra support for
their studies because of the competitive public examination G.C.E. Ordinary Level. This study
investigates the effect of electronic devices on students’ science learning. Data were collected
from students who were selected purposively, from four urban schools in Kandy district, who have
been already used electronic devices. The sample size was limited to 100 students. The selections
of schools were done in representing two government schools and two semi government schools.
This study was based on mixed methods, Quantitative and Qualitative research methods to collect
and analyze data. The data collected quantitatively by administering a survey questionnaire. First,
the questionnaire was piloted and then administered. Quantitative data were analyzed by using
Statistical Package in Social Sciences. Qualitative data analysis was done by conducting in depth
interviews with 10 students. Prior to conduct interviews, interview schedule was piloted with 3
students. All the interview data were audio recorded and transcribed before analyzing. It was
revealed that students had used television (94%), computer (90%), telephone (82%), radio (66%),
IPod (17%), and kindle (3%) as electronic devices. Television and computer was the common
electronic device most of the students had used. Students had used television (77%), computers
(70%), telephone (27%), radio (7%), iPod (5%) and kindle (2%) for learning of science. Many
students had used television and computer for learning of science. It was revealed that television
had provided number of educational programmes in Sinhala and English medium which were
useful for students’ science learning. Students had expressed things which they learned using the
television was in their memory for a long period of time. As reported in quantitative data analysis,
it was found that 90% used computer and 70% had used it for learning of science. Students stated
that using computer for learning was quite different from learning in school. Computer supported
them receiving related subject matter step —by —step and this had enhanced their understanding of
scientific information. Many students had used mobile phone as a communication device rather
than using it for learning purposes. Students did not accept radio as a learning tool. Less number of
students had used iPod and kindle for learning purposes. Students had problems in using electronic
devices students understood that it is easy to learn science by using them. Many students had
stated that all the students unable to buy computers and the internet facility as a problem so that
students were not getting equal opportunities in learning science by using computers. Based on the
results, it can be concluded that use of electronic devices enhanced students’ science learning. So,
that made a recommendation for school principals to allow students to use internet and television
after school and during holidays if possible with a guidance of a teacher.
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Science is a main subject in the junior secondary school curriculum and it consists of
concepts of physics, chemistry and biology. Understanding of science concepts is important not
only to pass exams but also for day-to-day living. Students feel it more difficult to understand
physics concepts comparing with biology and chemistry. The aim of the study was to assess grade
eight and grade ten students’ understanding of light concepts with the use of drawing. A written
test with eight questions administered among 212 grade eight students and 125 grade ten students
in Kandy educational zone. Each question of the test consisted of two parts; diagram and written
explanation. Data obtained from students’ diagrams in each question and their explanations were
qualitatively and quantitatively analyzed to understand science knowledge related to light; path of
light, vision, mirror reflection, refraction, and mages of plain mirror. Data were also collected with
the use of a teacher questionnaire and studying curricular materials of grade eight and grade ten.
Data obtained from teacher questionnaire were analyzed with the use of the SPSS statistical
package. It was noted that less than 20% of grade eight students provided correct diagrams for the
given questions. However, except question no. 5 based on refraction less than 42% of grade ten
students were able to provide correct diagrams for the questions based on light related concepts.
Both grade eight and ten students provided more than 19 different incorrect diagrams. The highest
percentage of incorrect diagrams was reported in refraction in grade eight while it was mirror
reflection in grade ten. It was revealed from teacher questionnaire most of the teachers used
practical (42.31%) to assess science knowledge of students. Responses to teacher questionnaire
revealed that 98% of teachers provide opportunities for their students to draw diagrams to assess
understanding of science concepts. Spending more time to draw diagrams correctly, drawing
according to a scale, were given as prominent difficulties in using diagrams to understand
students’ science knowledge. The study reveals that most of the grade eight and grade ten students
do not possess a correct conceptual understanding of light concept and therefore students fail to
provide correct drawing. Students’ diagrams in science can be effectively used to explore
conceptual understanding of science knowledge of secondary students.

Financial assistance given by University of Peradeniya is acknowledged.
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Educational guidance and counseling is a branch of the overall guidance and counseling.
It paves the way for resolving the issues faced with both studies and imparting knowledge to the
learners. Educational issues are a controversial subject. Issues relating to attention "perception"
cognition and memory are conspicuous among them. There are probable solutions to these in the
field of modern education psychology. The primary objective of this research is to ascertain means
and ways to solve these issues adopting practice of mindfulness that is taught in Buddhism.
References to the Pali canon will be made in this regards.

Epistemology is a widely discussed aspect in Buddhism. Since the Buddhist thought is
inherently a preaching process it provides not only a background for an educational process but
also a specific educational process. Mindfulness has a unique position amongst the Buddhist
teachings. It is also the unparalleled way to reach the zenith of Buddhism - "Nirvana".

According to the Buddhist epistemology, the knowledge establishes in a man after a
complex mental process. Establishing the mindfulness in the mind can result in acquiring the
concentration of the mind and consequent to this wisdom originates. This is a conspicuous fact
occurring in Buddhist teachings. Mindfulness and resultant concentration of the mind paves the
way for acquiring sound and solid knowledge. Furthermore, the individual characteristics have to
be taken into account when establishing mindfulness in someone. It can be adopted in resolving
issues that crop up in the sphere of education. For instance, mindfulness is a solution to the defects
of memory

Overall, the following results can be realized and achieved through developing the
practice of mindfulness;

o Elimination of the prevalent negative trends in the education

o To preclude the negative trends that could enter the education process
o Initiation of new positive trends in the education

o To improve on the prevalent positive trends in the education
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This study is an evaluation of the commonly followed teaching styles of teachers in
Advanced Level (A/L) science classes (12-13 grades) in schools of Colombo district. Every
teacher has a teaching style they prefer and are most comfortable with. Previous studies have
identified that there are variations in teaching style according to gender, age, teacher education and
certification, class management skills and job satisfaction. Each teaching style has very distinct
characteristics. Student centered activities, involving students in decision making process,
encouraging student interactions, encouraging learning from experience and practicing discipline
are the most commonly identified characteristics in teaching styles. The purpose of this study was
to identify different teaching styles and characteristic features of teaching styles. These findings
will guide the teachers to change and improve their teaching styles in order to become a better
professional.

Aim of this study was to identify the teaching styles of school teachers and their
indicative factors. This study followed an analytical cross sectional study design and was
conducted in 25 schools in Colombo district covering all Colombo district educational divisions. It
was conducted with the participation of 176 A/L science stream teachers. Data was collected using
Van Tilburg/Heimlich Teaching Beliefs Scale and Principles of Adult Learning Scale (PALS).

From the total of 176 participants 5.1% (n =9) have a student-centered teaching style and
94.8% (n=167) follow a teacher centered teaching style. There were several common factors
indicative of the participants’ teaching styles according to the scores of PALS. They were learner
centered activities, personalizing instructions, relating to experience, assessing student needs,
climate building, participation in the learning process and flexibility for personal development.
The commonest indicative factor was participation in learning process and the least common one
was learner centered activities. This further indicates that the learner-centered activities and
student-centered methods of teaching were not common within the group.

Factor analysis was done on Van Tilburg / Heimlich Teaching Beliefs Scale and it
indicated that the scale was more focused on student centered teaching styles, the responses it
received indicate that in practice most teachers are more teacher centered, but some have student-
centered features in their teaching. Teachers showed unwillingness to change their teaching styles
to suit different learners in practice. Majority of the teachers in study sample currently follow a
teacher-centered teaching style. Their teaching methods include some student centered teaching
factors, but they are unwilling to change their teaching methods. This difference may occur due to
the lack of resources in Sri Lankan classroom setting or due to lack of awareness the teachers have
regarding student-centered teaching. The reasons for these tendencies within the population should
be identified and addressed.

Identifying the different teaching styles of teachers in secondary education can help
increase the self-awareness of the teachers of their teaching style and how they can change or
improve their teaching style to better suit the needs of individual learners and help student learners
to better adapt to adult learning in higher education.
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In preschool years play is the vital mode of learning of children. Among different forms
of play sociodramatic play is highlighted as most common and important type of play during 3-5
years old as it is a medium for the development of the cognitive, creative, and socio-emotional
abilities that will be useful within a school environment. In Socio-dramatic play children use
objects as props to develop story episodes that involve other children. However, increased
academic expectations for children entering preschools have shifted the focus away from teaching
children through play. Thus this study focused to investigate how children participate in
sociodramatic play with regard to their age, gender and themes used in a preschool classroom.

A qualitative approach was employed in the study utilizing an action research design. A
sociodramatic play intervention was carried out in a preschool located in Nawala area in the
Colombo district with a cohort of 10 children purposively selected ranging in age from 3 years to 5
years over 4 weeks. The data consisted of observations, field notes documented with the support of
video recordings, interviews and teacher’s reflective journal and analysed using descriptive
analysis align with the research objectives by deriving sub themes developed based on literature.

The intervention revealed that children showed a greater interest for sociodramatic play
when compared with the other usual classroom activities. A significant difference did not appear
with regard to the age in the children’s participation. Girls became more active in some of the
subcategories in sociodramatic play intervention than boys while boys showed more participation
in the rest of the subcategories. The nature of the themes had an influence on the increment of
children’s participation in the intervention. The opportunities for the participation of girls and
boys, different age levels, opportunities for variety of themes, previous practices and skills, nature
of the teacher’s involvement became the significant factors for the improvement of participation in
sociodramatic play.

Finally, the study concluded that the sociodramatic play is both a medium and context for
developing playful experiences for the development of children and therefore the findings
proposed to develop a greater emphasis and encouragement on sociodramatic play by including it
into the preschool curriculum and providing guidelines for the implementations for both teachers
and preschools.
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The Department of Anatomy, Faculty of Medicine, University of Peradeniya takes an
immense effort in teaching neuroanatomy to undergraduates. Students are also in a continuous
quest to find out which learning methods available to them are of the greatest efficacy in terms of
performance at semester exams. This study investigated the learning methods to be stressed upon
during the teaching and learning process of neuroanatomy based on students’ preference and exam
results. The main objective was to find out the most contributing method in learning neuroanatomy
according to students’ preference out of the methods available: dissections, pro-sections and audio-
visuals/multimedia, text books, lectures and discussions, and impact of it on the results. The
advantages and disadvantages of each method according to students’ perception were also studied.
Sample size was calculated using the standard sample size calculation equation for descriptive
cross-sectional studies. Firstly, the learning methods were sorted by the students from the most to
the least preferred based on what they perceived to have contributed to their semester examination
performance using a questionnaire. This was taken as their order of preference. Then chi-square
test was used to correlate the above four preferred methods and the order of preference. Secondly,
contingency tables and chi-square analysis were used to correlate the first method of preference
(considered as the most contributing method) and the graded results from the Central Nervous
System Anatomy part of Y2S1 semester examination of 09/10 batch. Basic descriptive studies
were used to analyze some important selected qualities of the mostly preferred method by means
of a five point Likert scale. The data analysis revealed that there was a significant difference
between the preference of a student and the four methods of learning neuroanatomy (p
value<0.05). Non parametric chi- square test was used to associate examination results and the
method of first preference (p value was 0.689). Therefore, it suggests that the method of first
preference and the exam results are independent at 95% confidence interval. Pro-sections had the
highest satisfaction rate while the exact opposite was true for Dissection. Out of 120 students who
passed, 50 chose Pro-sections whereas 11 chose Dissection as the 1st preference. Pro-sections and
audio visuals/multimedia had been the most preferred method as the students strongly agreed that
it possesses the following qualities: availability of adequate resources, less time consumption,
easiness to understand and higher retention. Dissection had been the least preferred method in
learning neuroantomy because it was more time consuming than the others. The preference over a
particular learning method was not due to chance. Although students perceived a particular method
of learning to have contributed mostly for their examination results, there was no statistically
significant association between the two. This could be due to a certain combination of learning
methods which had a greater impact on results. Other factors such as time spent on the learning
method, the amount of time allocated by curriculum, the availability of resources and
language/new terms, might have affected the examination results. In conclusion, there was no
single most contributing method for learning neuroanatomy according to the preference of pre-
clinical medical students. The decision as to which method was better seemed to be more
subjective. The most preferred method in learning neuroanotomy was pro-sections and audio
visuals/multimedia while the least preferred method was dissections. Dissection had been widely
considered to be inferior in general although there was no preferred optimal method.
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In the contemporary world, every sphere of life has been revolutionised by science. As
such, science understanding is an increasingly precious resource throughout the world. Further, as
science knowledge is contestable, continuously subject to revision, refinement, and extension, the
dissemination and digestion of new scientific knowledge are very important. Despite the widely
recognised need for better science education, the numbers of students pursuing science continue to
decline internationally and the percentage of school students studying science is particularly low.
This has resulted in a lack of qualified people for employment in science-related jobs. Past
research has shown that the decline in science enrolments is related to many interrelated factors,
such as: students’ academic abilities, teaching methods, the absence of motivation to study
science, and a lack of interest in science subjects. However, there is a dearth of research
investigating relations among students’ science motivation, aspirations, and achievement in
different domains in science. Thus, this study investigates the relations of secondary science
students’ motivation in different disciplines of science with their academic achievement and
aspirations. This was a quantitative study and convenient sampling technique was used. The
sample consisted of three hundred and ninety five students (females = 208, males = 187) from
Year 7 to Year 12 (aged from 12 years to 17 years) from three schools in New South Wales,
Australia. A validated questionnaire was administered in data collection and the data were
analysed using SPSS and Mplus software packages. SPSS was used for descriptive statistics
whereas Mplus was used for confirmatory factor analysis and structural equation modelling. The
results show that science motivation and science aspirations were not domain specific. Further,
students’ science motivation did not vary across gender and year levels. Though students’ science
aspirations did not vary across gender, they became stronger with age. In general, students’ science
motivation was positively related to science aspirations and science achievement. Specifically,
students’ year level and intrinsic motivation in science were predictors of their science aspirations,
and intrinsic motivation was a significant predictor of students’ achievement. The findings will be
useful for science educators in planning and developing science curriculum and policies with
regard to students’ motivation. Equally, science teachers may find implications for classroom
practices for the planning and conducting of science lessons, for conveying scientific concepts and
principles to students more effectively, and in considering the need to generate enthusiasm about
the subject in young science students.
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General Information Technology (GIT) was first introduced in 2002, based on a decision
taken by the Ministry of Education to reintroduce the computer education related subject in Grade
12 (First year of GCE A/L). General Information Technology is one of the subjects being taught at
that level catering the needs of basic Information and Communication Technology (ICT)
knowledge and skills to fulfill the requirements at higher education level. Moreover, the subject -
General Information Technology - commands the attention of all the students in Sri Lanka. The
statistic shows that most of the students feel very problematic in learning General Information
Technology. Hence, the General Information Technology teachers are expected to be more
proficient and effective in their profession. The foremost objective of the study is to find out the
level of teacher demeanor as perceived by General Information Technology students and to find
out the level of achievement in Information Technology of General Information Technology
students. The researchers used the survey method for this study. The sample for the study
contained of 300 General Information Technology students studying in four different schools of
Gampaha District, Sri Lanka.

Researches used the Teacher Demeanor Scale prepared and validated by S. Arockiasamy
(2004). The tool consists of five dimensions like chalkboard work, inquiring, strengthening,
clarification & illustration and session management. The findings of the study were more than
67% of General Information Technology students have recorded their neutral perception on the
teacher demeanor of their respective teachers. The male and female General Information
Technology students differ significantly in their perception on teacher demeanor in total and in the
dimensions - questioning and session management. A significant relationship was not found
between the perception of General Information Technology students on teacher demeanor in total
and their achievement in Information Technology.

In conclusion, it is decided that a school can play a very significant role in the moral
expansion of offsprings. The most important representative in the school is understandably the
teacher. It has been strained over and over that nothing can be more effective and helpful in
molding the child’s moral demeanor than the own moral demeanor of the teacher.
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The educational potential of mobile phones are reported in the recent research literature.
Even though teachers recognised this potential, they tend not to use them in teaching due to the
fear of students’ misuse of mobile phones during learning activities which leads to disciplinary
issues. The research reported in this paper explores the possibility of using mobile phones (without
sim cards), which are connected to a private network, in science teaching and learning. The
objectives were to investigate how mobile phones can be used for teaching in a safe way and to
examine how a mobile phone in a private network supports students’ science learning. The
methodological approach of this research is purely qualitative. The participants were a group (18)
of purposively selected secondary school science teachers from the Central Province. The selected
teachers were grouped in to three and developed lesson plans. They selected three science lessons
from the Sri Lankan national science curricula for grades 6 to 11 where the concept of mobile
phones in a private network could effectively be used. The participants drafted their lesson plans
and tested whether the mobile phones would fulfil their expectations for the planned activities.
Then they developed a concrete set of instructions and the designed lessons were role-played by a
member of the group. At the end of the role-play of each lesson, there was a whole group
discussion. During these discussions, the pedagogical practices as well as the ways of using the
mobile phones in a private network to support these practices were critically evaluated. Based on
the feedback received for each lesson the lesson plans were fine-tuned. Then the lessons were
implemented in real classroom settings. This paper is based on one of the lessons, ‘Waves and
their Applications’ for grade 10 students. The data were collected using observation as audio,
video and field notes. Then the data were analysed using the thematic analysis technique.
According to the findings, teachers reported that the mobile phones in a private network that is
connected to the teacher’s computer enabled teacher to monitor students’ engagement by checking
how students carried out the step-by-step activities. Further, teacher valued the unique way of
providing instructions to the students creating a leaner centred safe learning environment. Students
highlighted the possibility of viewing the changing character of waves through the mobile phone’s
screen to understand the scientific concept. Moreover, they appreciated the opportunity of using
one of their favourite technologies in learning science in an interesting way. Overall lesson was
successful and both teacher and students admired the opportunities provided by the mobile phones
in a private network that created a safer learning environment.

Financial assistance given by National Research Council, Sri Lanka (NRC-12-025) is
acknowledged.
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It is imperative that students of the twenty first century acquire essential skills during the
pursuit of education at Higher Education Institutes (HEIs) to take on the challenges of the working
world. Hence, it is necessary that HEIs fashion their teaching/learning programs such that the
students possess the major generic skills at the time of graduation. The University of Peradeniya,is
one of the first universities in Sri Lanka to identify the need of moving out of the Teacher Centred
Learning (TCL) environments and to make a paradigm shift to embrace new concepts such as
Outcomes Based Education (OBE) and Student Centred Learning (SCL). The overall objectives of
the research was to identify and evaluate the different OBE and SCL methods currently adopted in
teaching, to evaluate the effectiveness of using OBE and SCL teaching methods in undergraduate
teaching, based on an assessment of the student and teacher perceptions.

The two courses notated AB1101 and AB 4105 were from different years of study (first

and final years respectively), one covering the core program with 154 students and the other
offered to 21 students majoring in one department in the BS degree program. The courses were
selected based on the facts that the course should consist of scheduled OBE and SCL based lessons
in theory/practical /independent learning activities. Once the assigned activity was completed, two
independent surveys were conducted, with students to gather information related to the
effectiveness of the activity in terms of understanding the concepts and acquiring skills, and with
the teachers to gather information related to their assessment strategy, expected outcomes and
improvement of student attitudes. The activities were videoed and the teaching aid provided on the
day (e.g.: handouts, power-point presentations) were collected for future reference.
For both the courses AB1101 and AB4105 under review here, 93% and 100% of the students
agreed that the planned activities did cover the defined intended learning outcomes of the courses.
Based on the teacher’s perception the activity conducted for AB1101 was expected to develop
intellectual (I), practical (PR), communication (C), inter-personal (IP) and professional
development and self-management skills (P). According to the student standpoint the majority (I-
90%, PR-95%, C-86%, IP-93% and P-72%) either agreed or strongly agreed that the planned
activity did enable them to master these skills. In addition to the skills identified in AB1101, the
teacher of AB 4105 identified that the activity will develop numerical (N) and information
technology (IT) skills of the students. Similar to the responses of AB1101, majority of the AB4105
students either agreed or strongly agreed that the OBE and SCL based activity developed all the
skills identified by the teacher (I-95%, PR-95%, C-100%, IP-90%and P-100%, N-95% and IT-
100%). In both the courses, majority (AB1101-97%, AB4105-100%) of students agreed that the
OBE and SCL activities were effective or very effective compared to a classical TCL approach in
developing the desired skills. Thus, irrespective of student numbers and when the courses were
offered both courses gave desirable results to students and teachers. Hence, integration of OBE
and SCL based activities is an effective mean of disseminating knowledge, development of skills
and making the learning experience interesting for the modern day undergraduates.
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Poverty is widespread in the rural areas of Sri Lanka. Hence, it is crucial to enhance
agricultural productivity, income diversification and economic growth in rural areas. Considering
the needs, the Government of Sri Lanka (GOSL) has implemented range of measures to eliminate
poverty through empowering livelihood improvement projects such as "Divi Neguma" (Livelihood
upliftment) program, targeting on rural development, alleviation of poverty and malnutrition, and
empowerment of rural livelihoods. Thus, the intermediaries who link the government and the
participants are the field level extension officers. But they have been severely criticized by the
participants. So this study was done to examine the roles of the field level extension officers and
perceptions of the participants on the knowledge, skills and the personal qualities of the extension
officers. A survey study was carried in Elapatha D/S division with a sample size of 150
participants. Participants perceived that the extension officers were influential in the startup
motives of the participants in to the programs but the follow up roles, which are the most
important roles for the success of the Divi Neguma program, were not fulfilled by the officers. The
participants also perceived that the field level extension officers were not well prepared when
communicating with the participants and always neglected the importance of feedback in the
communication process and they were not fully committed to the activities related to the Divi
Neguma program. This study reveals that the policy makers should constantly review the
performance of the extension officers and assess their training requirements.
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Agriculture has been included as a major subject of choice in GCE Advance Level in
Sri Lanka. In the recent past it has been identified that a lower percentage of students select
agriculture as a subject in GCE (A/L). Students who follow biology stream are selected to
Agricultural degree programs. Some students do not select agriculture for their first attempt of
GCE (A/L) but later transfer from biology to agriculture in their second and third attempts. This
research was conducted in Galle Municipal council area to identify the factors affecting for
selection of Agriculture as a subject in GCE (A/L) Students. Research approach was deductive
approach and descriptive in nature. Survey strategy was used as the research strategy. Seven
schools were selected by using stratified random sampling from thirty schools which offer
advanced level classes in Galle Municipal council area. There were two samples considered in the
research; viz., Students who have selected agriculture and students who have not selected
agriculture. Among the total sample of 405 students, 254 students do not follow agriculture and
151 were following agriculture as a discipline. Data were collected through pre tested interviewer
administered questionnaires. Data analysis was done by SPSS 16 and Microsoft excel software
packages. Descriptive analysis and non-parametric analysis (chi-squire) were performed to analyze
the data. Factor analysis was used to reduce the factors affecting for reluctance of students in
selecting agriculture as a subject.

The internal factors for not selecting agriculture as an advanced level subject were due to
agriculture course content, status for the subject in the society and barrier for higher education as
perceived by the students. Most students did not prefer the practicals related with livestock and the
less updated syllabus. Perception about the subject among the society is also very low. For
Agriculture, Z-score value is low compared to physics. A student who gets a credit pass (C) in
agriculture might not be selected to the university whereas a student with the same grade for
physics might get university entrance. Family influence, less opportunity to learn agriculture and
friends' influence were considered as external factors. Parents and siblings were the major cohort
influencing the selection. Tuition facilities were very much limited to metropolitan areas and few
teachers were available to teach the subject. Students select agriculture as an advance level subject
due to social, economic, personal, family, school and living area suitability. Students improve their
attitudes and entrepreneurial ability and self-employment skills, and improve them by following
this subject. Agriculture discipline provides more job opportunities contribute to the national
economy and compared to urban students, students from rural and semi urban areas tend to select
agriculture as a subject. There is no relationship between age, gender, nationality, time of facing
for examination and living area and selecting or not selecting agriculture for advance level
examination. When selecting subjects for GCC (A/L) many factors affect the decision, not a single
factor.
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A research based on preparing a unit plan for the “Plant Diversity” in grade 6 science was
conducted at K/Ankumbura Parakrama Central College for a period of three months. According to
the teachers instructional manual the particular unit needs to be covered in 9 lessons of forty
minutes period. Students learn basic morphological diversity. Learning science as a separate
subject is a new experience for sixth graders. Though students learn some aspects of plants in
primary grades, this unit can be given a learning experience which is strong enough to internalize
the key concepts accurately.

To accomplish that target, a unit plan was done for the unit “Plant Diversity” after
studying the given questionnaires, pre-test results, ERA curriculum of the primary education and
secondary curriculum. Based in the pre-test results, experimental (UPG) and control (TIM) groups
were elected. Lesson for the experimental group were conducted by the researcher according to the
unit plan. The control (TIM) group was taught by their subject teacher following the grade 6
science — Teacher Instructional Manual. At the end of the teaching-learning process a post-test was
administered to both groups.

At the post-test the experimental group performed well and the mean mark of the
experimental group was higher than the mean mark of the control group. Further, the findings of
the study indicated that planning lessons by the teacher him/herself facilitate teaching-learning
process. Students should be given the opportunity to study plants in the natural environment for
better understanding. Use of live specimens in the class-room enhances learning and inculcate
towards the nature. Further, students are able to get the concepts in science precisely when
appropriate interventions are made.
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In agriculture, the role of information cannot be over emphasized in enhancing the
agricultural development. Information is crucial for increasing agricultural production and
improving marketing and distribution strategies. Information sources play a major role in
increasing the productivity in paddy farming too. Socio-economic factors of farmers influence
their usage of information sources. New sources like mobile phones can be introduced with the
development of communication technology. This study focus to investigate the available
information sources, their suitability, reliability, relationship between farmers socio-economic
factors and information source usage and potential of mobile phone usage as a source of
information. This study was conducted to find out the information sources used by paddy farmers
in the Wellawa Agrarian Division. About 150 farmers were taken as the sample using simple
random sampling technique. Data were collected through face to face interview guided by a
structured questionnaire. The research included a mixed method as both quantitative as well as
qualitative information were needed. Qualitative data were used to interpret the quantitative data.
Data analysis was done using descriptive statistics and bivariate correlation analysis.

According to the findings, farmers frequently use farmer organizations, government
extension officers and fellow farmers as prime information sources. Delayed responses and the
lack of interest towards the information sources are the serious problems associated with
information sources. Most reliable sources for information are farmer organizations, government
extension officers, fellow farmers and television. The results of the bivariate correlation analysis
showed that there is weak positive relationship between information source usage and educational
level of the farmers (p=0.253, p=0.002). There is weak negative significant relationship between
information sources usage and experience in farming (p=-0.285, p=0.000). Farmers mostly receive
information about insects and pests, diseases and fertilizer usage. Farmers receive information
about transportation, marketing and market prices at the least. Majority of farmers use mobile
phones and willing to use mobile phone as an information source. This study recommend to
authorized institutions to launch awareness programs to attract farmers towards the information
sources, convey their messages through reliable sources, attract younger generation towards the
farming, do trial programs to check the mobile phone suitability as an information source and
arrange telecasting time of television programs regarding paddy farming.
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Learning modalities are developed in relation to sensory pathways through which
individuals give, receive, and store information. These include visual (V), aural (A), and
tactile/kinesthetic (K) modalities. Although learners use all these sensory modes in learning and
understanding, one mode is often being dominant to others and preferred by the learner.
Researchers have used questionnaires to asses VAK modalities. A further improvement of this
included reading/writing (R) as mode of learning and expanded the questionnaire to asses VARK
modalities. Identifying these learning styles and its influence on performance would help the
learner and the teacher to improve the learning process and make teaching and learning more
meaningful. Therefore, the objective of the present study is to describe the learning styles of
medical undergraduates and to asses its association with their performance in human anatomy.

This is a descriptive cross sectional study conducted among third year medical
undergraduates who have completed the 2™ year recently. The VARK Questionnaire (Version 7.2)
was used to asses the learning styles among them. Performance was assessed by using the
aggregate of marks obtained for human anatomy at the end of 2™ year. Distribution of learning
styles was assessed for all students and compared it with that of the highest performers and lowest
performers.

Of the 172 students 42.5% were unimodal learners. Of the multimodal learners 26.7%
used all four modalities. Visual learners were the least among uinimodal learners and kinesthetics
were the most in this group. In comparison, the highest performers (n=20) were distributed equally
between unimodal (50%) and multimodal (50%) styles. Nevertheless, of the lowest performers
(n=10) majority (80%) were in the multimodal group belonging to the category using A and K
modes (bimodal) predominantly (40%). In comparison only 5% of the higher performers were in
this category whereas majority of the multimodal performers were using all four modes equally.
Distribution of learning modalities in the present series showed a similar pattern to that of other
studies done among medical and premedical undergraduates elsewhere. Understanding these
trends provided an insight to an aspect of this neuro-cognitive behavior that helps the learner and
the teacher to adapt their learning and teaching styles accordingly. However, further studies are
needed to understand the other factors that influence learning, understanding and performance.
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Teaching Second National Language (2NL) in Secondary school is one of the initiatives
of the Government to bridge the gap between the ethnic groups. Social cohesion is one of the
objectives of education and it was clearly stated by the National Education Commission in its first
report (NEC, 1991). 2NL was introduced as a compulsory subject in junior secondary grades in
1997. Two periods were allocated for teaching 2NL. Teachers also specially trained to teach the
second language. 2NL teaching should be attractive and interesting to non-native students. Even
after seventeen years of implementation of this policy still the teaching of 2NL has not been fully
effective. Second Language teachers must use effective methodologies and modern technologies.
Objectives of the study are to identify the strengths and weaknesses of current practices of learning
and teaching 2NL, to examine the factors that are hindering effective classroom practices in
learning and teaching of 2NL and to propose recommendation to improve 2NL learning teaching
practices in classrooms

This study was conducted based on two educational zones in the western province, Sri
Lanka with a sample of 100 students, 16 principals and 75 teachers from 16 schools from this
province. Quantitative and qualitative data were gathered using, focus group interview and
observation of teaching-learning process in few classrooms.

Vast differences in using strategies by native and non-native teachers were noted and both
categories of teachers were influenced by traditional methods of teaching. They were not keen to
develop communicative process of 2NL learners. Low academic and professional qualifications of
non-native teachers was a huge barrier in achieving the expected outcomes in 2NL learning and
teaching, class room activities based on textbooks were not adequate and innovative in view of
arousing the interest of non-native learners, learning environment created in classroom were not
attractive and not motivating, textbooks and other supplementary reading materials were not
effectively used by teachers and those materials were discouraging students from effective
utilization. Majority of non-native teachers were involved in teaching without sound knowledge of
2NL (Tamil), assessment procedures adopted by teachers were also not effective and transparent.
80% of 2NL (Tamil) teachers were found without notes of lessons or preparation and properly
organized teaching aids.

Financial assistance given by QIG window 3, HETC - World Bank is acknowledged.
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Environmental education is an important part of a curriculum which can be used to
improve the overall behavior of future citizens toward the environment. It improves students’
attitude, knowledge and awareness on the environment while helping individuals to acquire a set
of values and feelings of concern for the environment and the motivation to appreciate and protect
the environment. The role of wild plants in environmental conservation is highlighted in
Landscape Horticulture curriculum offered by the Department of Horticulture and Landscape
Gardening for third year specialization undergraduates at the Wayamba University of Sri Lanka.

Therefore, this study was conducted to evaluate the attitudinal change of undergraduates
before and after exposing to Landscape Horticulture module. Three plots (3 m x 3 m) were
established with only wild plants, wild plants enriched with an ornamental plant (Zinnia elegance)
and only ornamental plant (Zinnia elegance). A pre-tested questionnaire was used to assess a
group of undergraduates’ response to three planting designs in three different time periods viz.
prior to lectures, 2 weeks and 8 weeks after exposure to the Landscape Horticulture lectures
respectively. Data were subjected to nonparametric Kruskal Wallis test and analyzed using
Minitab version 16.

A significant (p<0.05) change in the undergraduates’ attitudes towards the three planting
designs was observed among the three different time periods. Prior to exposure to the lectures, the
least median rank (1) was recorded for the plot with only wild plants while other two plots
obtained the median ranks of 2 and 3, respectively. After being exposed to two weeks of lectures,
the highest median rank (3) was recorded for the plot planted with wild plants enriched with
Zinnia elegance and the plot with only Zinnia elegance recorded a median rank of 2 followed by
the plot with only wild plants. After being exposed to lectures for 8 weeks, the undergraduates’
preference for the plot with wild plants enriched with Zinnia elegance still recorded the highest
rank (3). However, other two plots recorded similar ranks (2). The value of both biodiversity
conservation and aesthetics is high in plots with wild plants enriched with Zinnia elegance. The
concept of incorporating wild plants in designing and its benefits are inculcated in the course
module. Therefore, this study proved that exposing undergraduates in the classroom to
environment related modules could lead to the attitudinal changes towards the environment.
Hence, universities and schools should pay a considerable attention to environmental education
and thereby educating future leaders and enriching their attitudes toward resources, the
environment and quality of life. This would prove to be extremely important and beneficial for the
future generations to come.

Financial assistances given Wayamba University of Sri Lanka (SRHDC/RP/04 13-03) and
Ministry of Environment and Renewable Energy are acknowledged.
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The e-learning concept refers to the learning through technology but the Virtual Learning
Environment (VLE) specifically represents the use of Information and Communication
Technology (ICT) for teaching. An Information System (IS) which can setup a VLE is identified
as a Learning Management System (LMS). Teacher’s continuous commitment with LMS and
organizational requirements will motivate the students to access the system. LMS log analysis is
an effective method for analysing usage behaviour to reveal the actual site access pattern of users.
Such patterns reveal the real situation of the system adoption and usage. University of Peradeniya
(UOP) embraced the e-learning concept by setting up faculty VLEs successfully using Moodle, an
open source LMS. Teachers’ site access log records (1,075,000) in a semester of one faculty LMS
in UOP were extracted from the Moodle database to evaluate the teachers’ e-learning usage
behaviour. Log records were pre-processed (66,613) using SQL queries and then downloaded to
Microsoft Excel to apply quantitative data analysis techniques for evaluation. The results show
that 65 teachers (62%) from the faculty teaching staff (105) acceded to use the site for teaching.
The number of teacher access mean value of a week is 45 with a standard deviation of 14.17.
Figure 1 shows the number of site logins made by teachers during 17 weeks. It shows less than 10
teachers had a significant continuous commitment with the system throughout the semester while
the majority have only accessed the system less than 5 times per week.
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Figure 1. Teachers’ e-learning site logins in a semester

Log data further revealed that the teachers have used the LMS mainly for file sharing
(88%) and communication (88%) but very few have touched assessment tool (8%) and
collaborative teaching tools (3%). None of the teachers have developed self-learning materials.
System complexity, inadequate time and facilities, technology incompetence and personal attitude
are possible reasons for not acquiring the maximum adoption rate of the e-learning system.
Training, organizational support, peer discussions, use of the alternative tools to lower the system
complexity and continuous support will be able to promote the teachers to blend the e-learning
technology for their teaching. However, further investigation is needed to reveal intrinsic personal
factors that deprive the teachers using the e-learning site effectively.
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Laboratory activities help students to develop their conceptual understandings, scientific
processing skills, problem solving skills, application skills and techniques, interrelations among
variables and analyzing skills for chemical analysis and synthesis. Since Chemistry is an
experimental subject this study aims to reveal science teachers’ perceptions on chemistry practical
work in grades 10 and 11. In this study, twenty (20) science teachers from the secondary schools in
Northern Province were selected under the purposive sampling techniques and given a
questionnaire which was piloted and improved. The questionnaire consists of thirty six questions.
Teachers responded to all the questions in the questionnaire directly. Teachers’ perceptions on
chemistry practical work were analyzed in terms of several variables such as gender, experience,
qualifications, and practical implementation methods, and making students’ interest in practical
work, to find whether there are any significant relationships between them. The findings revealed
that practical implementation methods and the gender are significantly uncorrelated with the
teachers’ perceptions on use of practical work in chemistry teaching. Although education
qualification didn’t affect on making students’ interest in practical work, the professional
qualifications and experience affect on it. According to the responses of open ended questions the
teachers preferred to do the practical work as student-cantered teaching, but they do
demonstrations of chemistry practical due to the time management problem etc. Although most of
the teachers were interested in doing practical work in chemistry, they felt that this is an additional
work load.
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Libraries have always played significant role in teaching, learning, and research
processes. However, due to busy time schedules and with many other reasons, it has been found
that not all students consider the library as critical to their studies, especially at the undergraduate
level. A number of studies have been conducted to reveal the library usage and services among
undergraduates. To provide quality services, the library should have a periodic assessment to
maintain and to improve the quality to meet the user demand. Assessment of the awareness of a
library can be done by getting feedback from users. It helps to identify the performance of the
services provided for the library users.

A research was conducted among the undergraduates of the Faculty of Agricultural
Sciences, Sabaragamuwa University of Sri Lanka. Survey methodology was used and self-
administered questionnaire was used as the research instrument which consisted of structured
questions. Most of the closed ended questions were designed to elicit responses on a three-point
Lickert scale. The sample frame of the study consisted of 291 undergraduate students in the
Faculty of Agricultural Sciences and sample of 167 students were selected proportionately by
using simple random sampling technique which consisted of all four batches. The questionnaires
were pre-tested and distributed among the students. Collected data were analyzed by using
frequency percentages and descriptive analysis.

The overall findings of this study suggest that undergraduates of Faculty of Agricultural

Sciences have well awareness about library services and resources. They spent nearly two hours
per week at the library. According to the results obtained, 49% of the undergraduates visit library
twice a week. Almost all students know the main services offered by the library except periodicals,
paper cutting services, CD collection and Online Public Access Catalog (OPAC). Undergraduates
visit library mainly to use the lending service. 34% of the sample visited library to read paper
cuttings. They generally use reference books, newspapers, subject books and general books.
According to the results, they mainly focus on referring subject related material. Majority (67%) of
the sample uses library catalogs and 52% of the sample tends to locate the materials by their own.
Limited time to study books was the major barrier to visit library. Due to availability of internet
facilities they tend to refer e-books and e- resources than referring books and utilizing other library
services. Undergraduates suggested to increasing the number of copies of subject related reference
books, improving the E-Learning services, and improving the lighting and seating facilities of the
reading area in order to improve the quality of library service of the faculty.
Study findings emphasize that the overall awareness level of the services offered by the faculty
library is very good but awareness program should be conducted to promote awareness and use of
electronic information resources such as online periodicals. Library should focus to introduce
newly published books, online services, and the lighting as well as the seating facilities in order to
improve the quality of the library service. It will contribute a lot to uplift the quality of
undergraduates of the Faculty of Agricultural Sciences.
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Students in the Island zone of Jaffna district in Sri Lanka perform poorly on science
subject in General Certificate of Education (Ordinary Level) [GCE (O/L)] examination compared
to students in other educational zones. This prevailing situation could be due to many interrelated
factors. However, there is a dearth of research on this aspect in remedying the situation. Thus, this
study aimed at investigating the factors affecting the poor science performance of students in the
Island zone of Jaffna district in GCE (O/L) examination. The findings of this study will help in
remedying the issue to meet the national goals of the education in Sri Lanka. This is a quantitative
study. Thus, quantitative approaches were used in the data collection process. The simple random
sampling technique was used in selecting the sample for the study. The sample consisted of 250
GCE (O/L) students, 25 science teachers, and 20 school principals from twenty schools in the
Island zone. Students sample included the students who sat the GCE (O/L) examination before
2015. Documents on students’ achievement and survey questionnaires for five years were used in
the data collection process. Survey instrument was administered in the data collection process with
minimal disturbance to selected schools. The GCE (O/L) Examination results were used as
reference points and indicators of students’ science performances in the schools of the island zone.
The data analysis was conducted through the Statistical Package for Social Sciences Version 7
(SPSS) and MS Office Excel 2010. Data were analysed for descriptive statistics and regressions.
The results reveal that teacher commitments, teacher travelling distance, the usage of laboratories,
completing syllabus on time, support given by others, usages of learning materials, travelling
distance of students to schools, and learning hours at home relate with the students’ science
achievement at GCE (O/L) examination. Hence, these issues should be addressed and the
classroom practices to be re-evaluated with the aim of improving science teaching-learning
process to achieve higher students’ performance in Island zone to meet the expected national
educational goals in Sri Lanka.
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Although the number of GCE. Advanced Level students who offer science subjects in Sri
Lanka is below the goal of education authorities, very little research has been performed on factors
which affect students in selecting an Advanced Level study stream. The purpose of this study is to
research factors influencing students in the Nuwara-Eliya educational zone, in choosing (or
avoiding) science subjects. Here, effects of gender, socio-economic factors as well as perceptions
of students were studied. A mixed method utilizing questionnaires and semi- structured interviews
was used for 185 students in grade 12, from six schools in Nuwara-Eliya educational zone. The
survey questionnaire consisted of open and close ended questions, and queried respondents about
gender, monthly domestic income, reasons for the study, teacher attitudes towards their selection,
resource availability, etc. In close-ended questions, students had the freedom to choose and
prioritize multiple factors.

One hundred and fifteen students from the above sample were from the GCE Advanced
Level arts and commerce subject streams, and seventy were from the GCE Advanced Level
science and mathematics streams. Furthermore, semi-structured interviews and questionnaires
were given to 55 teachers from the same schools. Basic statistical procedures and qualitative data
analysis techniques were used to interpret data. Results indicate a large majority (87%) of students
choose their study stream according to their own preference. A very minor portion of students
identify their parent’s wishes (5%) or their friends (8%) as the major influence in choosing a
subject stream. Responses in semi-structured interviews indicate that in some cases students are
avoid the science stream due to a perceived lack of future opportunities, both in higher studies and
employment. Further research needs to be conducted to probe the unperceived social influences
which affect students in their dislike of science subject. Quantitative data showed that there is a
correlation between the monthly domestic income and the likelihood of a student choosing
science; students were more likely to choose science when their family's income was relatively
high. Furthermore, in the sampled student population, female students were more inclined to
choose science and arts streams, while the male students were more inclined to choose commerce
and technology streams. To increase the number of productive citizens trained in science and
technology, it is essential to increase the number of students entering into higher studies in science.
As a first step the root causes dissuading students should be found, especially in educational
regions which have historically performed poorly in academics.
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STRINGING THE WORDS TOGETHER:
AN ACTION RESEARCH ON TEACHING WRITING IN ENGLISH
AS A SECOND LANGUAGE (ESL) CLASSROOM

L.C.D. Wickramanayake'?

'Minu/President’s College, Minuwangoda, Sri-Lanka
ZNg/ Peellawaththa Junior School, Sri Lanka
lilwickl7@yahoo.com

Learning to write in English and teaching writing to ESL students have caused multitude
of problems to both the student and the teacher. Preliminary investigations revealed the students’
underpinning difficulty to string the words to obtain a meaningful sentence or to translate their
generated thoughts into correct linguistic form lay in their inadequate knowledge in grammar.
Thus, the aim of the study was to design a teaching procedure to teach writing, utilizing the
concepts emerged through second language research, mainly: the comprehensible input hypothesis
(Krashen,1982,Van Pattern1987), the comprehensible output hypothesis (Swain,1995), scaffolding
(Bruner,1966,1976,Vygotsky,1978), feedback (Hyland & Hyland,2006), recycling (Mayer,1983),
and thereby to determine the impact of these second language concepts in improving writing.

The action research study was conducted with two samples of grade 11 students: a group
of thirty six and twenty eight of different schools in varied scholastic backgrounds. Initially, the
simple sentence patterns in English and basic grammar was pre taught and thereafter the content of
each consecutive lesson was determined by moving through the cycle: plan, action, observation,
and reflection. Focus on form activities emphasised the activity should be just beyond the learner’s
current competency; simultaneously, students were pushed to produce language in accordance
with comprehensible input and output hypothesis. Providing required scaffolding, feedback,
recycling were the teaching strategies emphasised within a lesson. Dicto gloss activities with story
skeletons, picture strips as prompts forced the learners to pay attention to the linguistic form while
focusing on meaning of the content.

The entry /exit tests, students’ self- reports, audio recording, mini tests, portfolios and
questionnaires were the data collecting tools. Analysis of data disclosed that pre teaching basic
syntactic patterns of English and teaching the basic grammar, and also focusing on focus on form
activities, scaffolding, feedback and recycling the lessons have helped improving writing. Further,
the study showed that collaborative teaching using L1 to teach writing have also had an impact on
enhancing writing.

However, the study revealed that there was a tendency for the students to write erroneous
sentences when scaffolding was removed. It was also observed that the students themselves
recognized their mistakes and were ready to correct them.
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DEVELOPMENT OF FLOOD MAPS FOR PINGA OYA IN
AKURANA AREA
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Flood hazards occur every year in many parts of the world claiming large scale of human
lives and property damages. Flood modeling is employed to analyse nature and impacts of floods
and to identify possible mitigation measures. Pinga Oya is a major tributary of Mahaweli River
which inundates Akurana area very often during heavy rains. A study was carried out to develop a
hydrodynamic model to generate flood levels along the Pinga Oya and corresponding inundation
areas due to rainfalls expected to occur over the catchment at different return periods. The major
scope of this study was to generate flood inundation maps for different return periods and analyse
the suitability of flood mitigation measures to minimise the flood damages of the Akurana area.

Thirty four years daily rainfall data from the nearest rain gauge station, river cross section
data, details on the existing hydraulic structures along the river reach and 1:10,000 topo-sheets of
the study area were used. HEC-GeoHMS, HEC-GeoRAS modeling packages were used in
developing hydrological and hydraulic model configurations. Stream flows at four inlets of the
stream network at five return periods were derived using a HEC-HMS software based hydrological
model. A one-dimensional hydraulic model developed based on HEC-RAS software was used to
generate inundation depths and areas under steady flow condition for five rainfall return periods.
The developed model was calibrated by comparing approximately observed flood levels at few
locations in Akurana Town during a flood occurred in 2012. Flood inundation maps, with the
geographical features such as roads and buildings of Akurana area, were developed for five
different rainfall return periods. These inundation maps could be used to identify flood inundation
areas, predict associated flood damages, and issue early warnings for minimising hardships.
Suitability of lining Pinga Oya reach within the Akurana area as a flood mitigation measure was
studied based on the model and it was found to be a suitable measure.
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VIBRATION ENERGY HARVESTER FOR
AMBIENT PRESSURE FORCES
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Vibration Energy Harvesting is an emerging research field focused at transforming energy
in ambient pressure forces and mechanical vibrations into electricity. With free and abundant
availability of ambient pressure forces, a carefully designed, optimally constructed and finely
tuned vibration energy harvester could be considered as a renewable energy resource. In this
paper, vibration energy harvester designed and developed to extract ambient pressure energy is
presented.

The method uses a two-degree of freedom spring-mass system coupled with an
electromagnetic system to harness pressure energy from and convert into electric energy. Since the
electromagnetic principle is used, the optimal parameters of the harvester are estimated when the
system operates at the near resonance frequencies for the targeted pressure force ranges. To
accomplish this, a simulation model was developed emulating the physical process. The optimal
parameters that maximize the power output were estimated from this simulation model. A device
using these estimated parameters were fabricated at laboratory conditions and tested for the power
output, again under laboratory conditions. Input pressure range for which the device was designed
to operate was recreated and the device output was measured for each of the prominent frequency
level.

It was observed that simulation model and the fabricated model agrees on the power
output from the system for a given input frequency. This was encouraging since, this compatibility
showcases the validity of the theoretical concept and its application. From various tests conducted
on the fabricated model with varying input frequency, the maximum electric voltage of 6.5 Volts
was generated when the device was subjected to a vibration of 1.82 Hz.

Financial assistant given by University of Peradeniya (RG/AF 2013/29/E) is acknowledged.
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EFFECT OF TRANSLATIONAL SPEED ON THE COASTAL IMPACT
OF SEA SURGES INDUCED BY LANDFALLING TROPICAL
CYCLONES

C.K. Marasinghe” and J.J. Wijetunge
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Associated with extreme winds, heavy rainfall and storm surge, land-falling tropical
cyclones often cause immense death and destruction in vulnerable coasts. Usually, much of the
death toll and damage to property in coastal areas is as a result of cyclone-induced sea surges
causing inundation of low-lying onshore lands. The height of the storm-induced surge depends on
cyclone dynamics such as the wind speed, the translation speed, the angle of attack at landfall, the
pressure drop and also on the coastal and shelf morphological factors such as the bathymetry and
the shape of the coastline. The present paper is concerned with a numerical study of the effect of
the translational speed of a landfalling tropical cyclone on the surge height and the severity of
onshore inundation.

The city of Chilaw on the west coast of Sri Lanka was selected for this study as high
resolution topographic data are available for this area. A hydrodynamic model based on the
quadratic wind friction formulation and depth-averaged, non-linear equations of conservation of
mass and momentum was employed to compute the water surface elevation (sea surge) due to
cyclone induced forcing of space- and time-varying wind and pressure fields. The wind and
pressure distributions due to the cyclone were computed using an axisymmetric parametric model.
The model runs including high-resolution inundation simulations were carried out by varying the
translational speed of a landfalling cyclone with a maximum sustained wind speed of 270 km/h, a
maximum pressure drop of 80 hPa and a radius of maximum wind of 40 km. The range of
translational speeds was determined based on historic cyclonic storms in the North Indian Ocean
region, and accordingly, the translational speeds selected were 10, 15, 20, 25 and 30 km/h. Then,
the corresponding surge heights at a location immediately offshore of the city of Chilaw were
computed and the results suggest that the maximum surge height increases only slightly with the
increasing translational speed of landfalling tropical cyclones. As far as the influence of
translational speed on the onshore impact of a cyclone is concerned, one other vital parameter of
interest is the flood volume and extent. It must be added that the peak flood volumes computed
this way based on the maxima of water surface elevations at each inundated grid point are only
representative since the flood volume varies temporally as well. The results indicate that the
inundation extent with higher flow depths is less at higher translational speeds. Moreover, a
reduction of about 35% in the peak flood volume can be seen in the case of a tropical cyclone
system moving at 30 km/h compared to that at a speed of 10 km/h. This means that slower the
translational speed of a cyclone as it passes over an impact area, the larger will be the amount of
flood volume onshore. Accordingly, the present results appear to suggest that, although the surge
height near the shoreline is affected relatively little, the onshore flood extent and volume increases
with the decreasing translational speed of a landfalling tropical cyclone, thus potentially worsening
the coastal impact. However, the present study is limited to one location, and therefore, further
research may be necessary to arrive at general conclusions.

Financial assistance given by National Science Foundation, Sri Lanka (RG/2011/ESA/01) is
acknowledged.
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APPLICATION OF SOME METHODS FOR SCREENING RAINFALL
RECORDS AT SEVEN GAUGING STATIONS IN KALU GANGA UPPER
CATCHMENT
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Success of a hydrological analysis highly depends on the accuracy and reliability of both
procedures followed and data used during the investigation. There is a high probability of presence
of errors in meteorological and hydrological data collected from various locations under different
climatic conditions by diverse gauges and people with different skills and knowledge. Therefore, it
is vital to check consistency, stationarity and homogeneity of hydrological data sets prior to their
use in a study. This paper presents application of a set of procedures to be followed to test and
screen meteorological and hydrological data series. The applicability of the procedure is
demonstrated through its application to rainfall data for twenty three years (1986 - 2008) collected
at seven gauging stations in Kalu Ganga upper catchment.

The screening of data at individual stations commenced with a visual check to identify
missing and abnormal data records using data presented in tabular and graphical formats.
Spearman’s Rank Correlation method was used to test the absence of trend. Then, stability of
variance and mean were examined based on ‘F- test’ and ‘T- test’, respectively. Finally, absence of
persistence was checked using Serial Correlation Coefficient. The relative consistency of data
among the data recording stations was tested based on Double Mass Analysis.

The screening of the data showed that the rainfall data at all the seven stations used in the
study were stationary, consistent, persistent and homogeneous and thus suitable to be used in a
hydrological analysis. Screening of data, prior to their use in a hydrological study, directs towards
reliable and acceptable results from the study.
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TORQUE ESTIMATION OF A DC MOTOR
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The electromagnetic torque of a DC motor can be measured directly by a torque sensor
attached to the shaft. However, this is an expensive solution requiring additional power and
interfacing and sometimes the torque sensor can be too bulky to be implemented for certain
applications.

In this study we propose a method to estimate the electromagnetic torque of a DC motor
using the speed measurement and the input voltage measurement in real-time. The dynamic
equations of the linearized DC motor have been used to derive the State Space model. The motor
parameters in the State Space model have been obtained from an experimental system
identification. The identified model is used in the closed loop observer design, where the motor
speed and electromagnetic torque are the selected states. The observer is used to estimate the
unknown state, i.c., the electromagnetic torque.

Estimation errors occur due to the presence of measurement and plant noise. A Kalman
filter is introduced to reduce the errors due to noise. In addition to the simulation studies using
MATLAB™, both the closed loop observer and the Kalman filter have been experimentally
verified using a DC motor test rig connected to a computer controlled system consisting of a
dSPACE hardware in the loop system.

The results show that both approaches estimate the electromagnetic torque of the DC
motor, while the Kalman filter estimates better in the presence of noise.
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MODELLING OF GEOTECHNICAL PARAMETERS TO EVALUATE
SOIL EXPANSIVITY
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Presence of expansive soils is often a silent hazard to the population and the infrastructure
mainly, lightweight structures. Achieving a satisfactory evaluation of the soil expansivity requires
the knowledge on the behaviour of geotechnical parameters that characterize the said problematic
soil. According to geotechnical specialists of the National Enterprise for Applied Research (ENIA)
in Cuba, 45% of the building pathologies of the city of Pinar del Rio are caused by the existence
of expansive soils. The main focus of this study is to present a cartographic representation of the
potential expansiveness of soils with zones of different expansivity levels in the Hermanos Cruz
neighbourhood which is located in the city of Pinar del Rio and suggest the ways forward to
mitigate potential problems of foundations associated with expansive soils.

The necessary geotechnical data were obtained from the Geotechnical Properties
Database of the National Enterprise for Applied Research (ENIA) of Pinar del Rio. The Study was
carried out under the following stages: (1) Primary assessment of the potential expansiveness of
soils; (2) Modelling of geotechnical parameters that characterize expansive soils utilizing 3D
geostatistical methods (Ordinary Kriging); (3) Cartographic representation of the potential
expansiveness of soils on Geographic Information System (GIS) platform at three different depth
zones namely 0-1 m, 1-2 m and 2-3 m, which are of major engineering importance in the
construction of shallow foundations and (4) Proposal of measures to mitigate potential problems of
foundations associated with expansive soils.

The results obtained under the Stage (1), where the potential expansiveness of soils was
evaluated by applying existing classification criteria based on mean values of the geotechnical
parameters, indicated a “moderate degree” of potential expansiveness. However, it was difficult to
determine the spatial variation of potential expansiveness of soils by the use of the above
technique. Therefore, another method of examining the data, such as modelling of geotechnical
parameters utilizing 3D geostatistical methods, was adopted. The geotechnical parameters; clay
content, plasticity index and liquid limit were interpolated using 3D Ordinary Kriging algorithm
which provide valuable information for integrated data analysis, in order to establish the spatial
variation of the potential expansiveness of soils on GIS platform. The error value in estimating
geotechnical parameters was quantified by the analysis of Kriging Variance. Cartographic
representation of the potential expansiveness of soils was carried out in three different depth zones
namely 0-1 m, 1-2 m and 2-3 m, which are of major engineering importance especially in the
construction of shallow foundations. The maps generated revealed that its soils possess a medium
potential expansiveness apart from some minor zones which show a high potential expansiveness.
Some of the remedial measures proposed are the replacement of the existing expansive soil and the
construction of an impermeable perimeter apron around the building.

Financial assistance given by the University of Pinar del Rio and the National Enterprise for
Applied Research (ENIA) of Pinar del Rio, Cuba, is acknowledged.

90



Proceedings of the Peradeniya University International Research Sessions, Sri Lanka, Vol.19, 5" & 6™ November 2015

Abstract No: 132 Engineering and Built Environment

ACCURATE DEPTH MAP FROM STEREO WEB CAMERA SETUP
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When Real world scene is captured by a camera as a 2D image the information about
depth is lost. To recover this, information stereo vision camera systems with disparity based depth
estimation algorithms are commonly used.

In this paper, a method to calibrate and generate robust depth information from noisy
stereo image pair is presented. In the calibration process a checkerboard pattern was used to
estimate the camera parameters like the translation of camera 2 relative to camera 1, intrinsic
matrix and extrinsic matrix of camera 1 and camera 2, rotation of Camera 2 and measurements of
lens distortions. Thus an error model of each camera was constructed in order to rectify the
mentioned camera distortions. Using the Stereo camera parameters, the images taken from the two
cameras were rectified according to epipolar geometry. Then the disparity map was obtained from
the Semi Global Block Matching Method. The depth map was generated from the disparity map
using the extrinsic camera matrices.

All the algorithms were implemented in openCV and a separate tuner was developed to
tune the parameters of semi global block matching method to get most accurate disparity maps. It
was found that the accuracy of the depth map relies mostly on the accuracy of the calibration
process. Also the Semi global block matching method works best when the images have more
texture in them.

The applications of this method span from identifying geological characteristics in
unknown terrains; autonomous navigation systems including unmanned aerial vehicles, unmanned
ground vehicles and underwater robots; aiding mobile robots in rescue missions; gathering
information from hazardous environments. The proposed method can be further developed to
generate a complete 3D map of the surrounding by combining depth maps from many viewpoints.
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ODOMETRY BASED POSITIONING AND NAVIGATION SYSTEM FOR
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Inside an indoor environment, positioning and navigating of a mobile robot is considered
as a challenging task mainly due to lack of accurate positioning system which can operate inside
indoor environment. Due to poor signal conditions, general purpose positioning systems such as
Global Positioning System (GPS) and Global System for Mobile Communication (GSM) fail to
give 