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The 9" Annual Sessions of the Jaffna Science Association in the
year 2001 have received a special attention among the academics and
the community, as it is the only regional based Scientific Organization in
Sri Lanka celebrating its tenth year in 2001. The volume (Volume: 9,
Number: 1, 2001) of the proceedings of Ninth Annual Sessions of the
Jaffna Science Association is the record of Abstracts of papers accepted
for presentation at the Ninth Annual Sessions of the Association to be
held from 4 - 6 April 2001 at the University of Jaffna. The papers have
undergone a rigorous review Process by eminent scientists in the
respective fields, prior to their acceptance.

This volume (Vol: 9, No: 1, 2001) contains abstracts of 26
Papers comprising 01 from Section A (Pure Science), 20 from
Section B (Applied Science) and 05 from Section D (Social Science).

| take this opportunity to thank Dr.S.Srisatkunarajah, General
Secretary, JSA and the Sectional Executive Committees for their
assistance in getting these abstracts refereed in time for publication.

My special thanks are due to Mrs. T. Mikunthan for her invaluable
assistance in bringing this volume in time.

K. K. Arulvel, Department of Commerce,
Chief Editor. University of Jaffna,
Jaffna, Sri Lanka.
March 30, 2001.
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SPREAD OF PARTHENIUM HYSTEROPHORUS IN VALIKAMUM

*Sukanthan, K. *Jevarani, N. and **Kugathasan, K 3.

* Dept. of Botany,Faculty of Science, University of Jaffna, Sri Lanka
** Fieldwork Centre, Jaffna, Sri Lanka

Parthenium hysterophorus is an herbaceous noxious exotic weed of the family:
Asteraceac/Compositae, growing to about 1 m in height and gets dispersed very casily
through the media of wind, water, animals, birds and vehicles. Its common names are “
white head”, “white broom weed”, “worm weed” and ifs local name is “Indian weed”.
Most troublesome weeds in Sri Lanka are exotics and they have been introduced mainly
through human activities. Parthenium seems to have been introduced by the LP.K.F. and
the data obtained establishes this.

Reconnaissance and preliminary surveys were carried out throughout Valikamum
to determine the presence and the spread of this weed. Data was also collected through
interviews with the public and farmers. Five sites were selected ai various places of
Valikamum and qualitative and quantitative surveys were carried out. Qualitative surveys
were carried out to establish plant species diversity at the selected sites. Quantitative
estimations were carried out to find out dominance of Parthenium through coverage and
density estimations and to find out the effect of Parthenium seedlings on the germination
and establishment of other species. Belt transects and quadrat methods were used for the
estimations. In Valikamum area from the esmnatmns of five sites average Parthenium
populahon density was 70/m”, coverage was “*"n /m?, Parthenium seediing density was
48/m’, Parthenium dead plant d“nsm was 1/m” and plant species diversity was 40.

Results showed that the weed has spread everywhere. Through qualitative surveys
and checklists prepared, it was discovered that most of the plant species present have
great medicinal significance. Parthenium seedlings inhibited the germination and growth
of other species of plants, especially of the herbaceous types. Parthenium has attained
dominance in most places surveved. As such, it is turning to be an invasive weed in this
area. Local farmers seem to know that Par thenium was introduced by the LP.K.F. but
they don’t seem to realize that it is a noxious weed, being not serious regarding control.
Awareness programmes will be necessary to control the spread of this weed.

& 3
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PREDICTION OF PERCENTAGE OF YIELD REDUCTION
DUE TO WATER STRESS IN SUGARCANE USING
YIELD RESPONSE FACTOR

Thushyanthy Mikunthan

Dept. of Agricultural Engineering, Facuity of £ qriculture, ’jﬁve; s;ty cﬁ Jaffna.

Sugarcane is cuhmt;.,u nmnh in the dry-zone of Sri Lanka on r‘,\ldM» 3*“
carth soil with rainfall. In rainfed cultivation. planiing is’ done 'in the ram}, season, either
during October — November (AMaha) or dunng March-April (Fala) to be harvested after
12 months. Due to erratic rainfall, the crop undergoes moisture stress in different growth
period, which affects the vield of the sugar cane plant.

An investigation was undertaken to find the percentage of yield reduction due to
~ water stress. The potential changes in soil moisture storage was estimated using daily
rainfall data of 17 rainfall stations from 1982 — 1996 and daily pan evaporation for a
period of 1990 to 1996 of Pelwatte sugar cane plantation. The potential change of soil
moisture storage was correlated with actual soil moisture storage with the use of specified
soil moisture content (root constant value). Then actual evapotranspiration (ET) was
calculated using the value of actual soil moisture storage, runoff and precipitation.
Percentage of yield reduction was estimated from the relationship of actual, potential
yield to actual, potential evapotranspiration (Yield response factor).

Soil moisture stress period mostly affects the Yala planting crop than Maha
planting crop because the extended stress period mostly occurs during June — September
and as the crop is in vegetative phase at the time. Occurrence of moisture deficit at
various critical stages of sugar crop leads to varving levels of crop yield losses.
Reduction of ET of sugarcane during the period of active growth has a much greater
negative effect on yield than when experienced during laie growth stage, Average vield
‘feduction during the period of Maha and Fale were 5.96 and 28.79% respectively of
actual production. The average vield of sugar cane of Pelwatte was 55.9 mt/ha (SRI News
letter 1994/95) under rainfed conditions but the average yield of sugar at Sevanagalle
under irrigation was 137 mtha (Ratnaweera, 1992). Since the percentage vield loss was
considerable during the period of Fala, moisture conservation measures and number of
irrigations are very important to overcome the vield reduction. Therefore, the production
of sugarcane can be considerably increased than the present vield at Pelwatte with
cultural practices; soil moisture conservation and supplementary irrigation.

References: _
1. Ratnaweera, U.(1992). Sugarcane based farming systems in the drv zone of Sri
Lanka. Pp. 38- 54. /»n. Rainfed farming in the dry zone of Sri Lanka. Mapa, R.B.
(ed). Proceedings of SLAAS symposium on rainfed agriculture. (
2. SRI newsletter (1994/95). Sugar research institute, Udawalawa, Vol'g, p 190
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EVALUATION OF SUITABLE LOW COST MATERIALS
FOR DRIP EMITTERS

Kalki, P., Mikunthan, T. and Vijayaratnam, R.

Dept of Agric Engineering, Facuity of Agriculture, University of Jaftna, Sri Lavka.

In recent years, an advanced method of water application calied drip — trickle -
daily has spread throughout the world. It is seen that drip irrigation results in considerable
economy and exploits the limited water resources efficiently and profitably. In the fact
that drip irrigation has so many potential benefits, there are certain limitations also. The
chief limitation in its extensive adaptation is the high initial cost of emitters.

The objectives of the study was the desicning of low cost emitters from local
materials as a substitute for high cost imported emitters, evaluation and selection of
emitters to suit different crops. Thirteen tvpes of emitters were fabricated namely:
emitters with different ratios of cement sand (4), clay sand emitters in different ratio (3),
emitter with pure sand, different numbers of thread screw in plastic (3), micro tube, and
coral emitters. Assembly parts of the drip system; tank, filter, delivery tube and laterals
were also designed using locally available materials. Average discharge of each tvpe of
emitters at 550 cm water pressure was measured for one hour duration at four times as
replicates. In each measurement, the emitters within the laterals were imterchanged. From
the results, the emitters were separated as low, medium and high discharge rate
recommended for different crops and evaluated using the parameter of flow variation.

Porous materials were selected after the preliminary evaluation. Only emitter with
3% of cement in sand was selected among the different ratio of cement sand emitters.
10% clay sand emitter and thread screw number 16 type emitters were rejected at
preliminary level.

5% cement sand mixture (72ml/h). 30% clay sand mixtore (464 mi'h) and 50%
clay sand mixture (354ml/h) and coral emitters (834 mbh) were grouped as low discharge
rate emitters (less than 21/h). and they could be used for low water requirement crops like
tomato and gherkin. Sand (3861 wi/h) and micro tube (3554 mb/h) was grouped as
medium discharge emitters and could be recommended for use in lime, banana, guava
and grapes. However, in sand emitters the variation of disch rge (712 mbh) was
significant. Thread screw number 20 (1851 mlh) and 24 (1981 mih) were grouped
between low to medium discharge rate emitters.

Proceedings of Jaffna Science Association, Voi. 9, No. 1, 2001
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Discharge varation of emitter deals with maximum and minimum enutter
discharge values and not with the average discharge and recommendsd value is less than
10% (Sivanappan ef al., 1987). Thread number 20 (9.2%) and 24 (8.4%) and micro fbe
{5.9%) emitters had value below the recommended value. The cor mitfer was nearer io
the standard level (12.93%) and the micro tube had the lowest value of 5.9%. Hence,
these results could be used in drip irrigation. The cost of manufac vailable
in the market is Rs.235 + 3. however the maximum cost of low cost ceni 7.90.

e

Reference:

1. Stvanappan, R. K., ?admakumaﬁr O. and Kumar, V. { 198 7\, Drip irrigation
Keerti publishing house PVT.LTD, Tamil Nadu, India. pp. 5-55.

Proceedings of Jaffna Science Association, Vol. 9, No. 1, 2001 4
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USABILITY INDEX PRICE FITTING TO
BLACK CHEWING TOBACCO

*Alvappillai, P. and **Mohanadas, $

*Dept. of Agricultural Engineering, Facuity of Agriculture, Uni ;
**Dept. of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna

This experiment was conducted at Vadamaradchi, an
chewing tobacco (BCT) during Maha 1998/1999 in St Lanka to
on cured tobacco leaves by analyzing the present grading s mvoived in th
characteristics such as leaf length, colour and weight. The system had failed to
compromise with plant leaf position (PLP) earlier. PLP was the indication of cured leaf
quality and physical characteristics belong to grading (Akehurst, 1981). Prediction of
standard usability index to BCT for price fitting based on acceptability and trade was the
objective of this study.

Five plots in five places Manthikai, Navindil, Kerudavil, Karaveddy and Thiccam
were selected. Based on Hartana (1951) experimental styles in measuring fresh leaf
growth measured in every weekend from establishment to harvesiing on the middle lines
on both directions where 25 plants were selected based on randomization.
Planting/harvesting time, topping heicht and PLP were considered as parameters in fresh
plants. Center plant was selected as sample plant, after harvesting leaves were allowed
for batch processing, density, colonr, taste and odour as parameters. In-line curing
procedure lamina samples were selected at three stages NSS (No smoke samples) FSS
(First smoke sample) and SSS (Second smoke sam ple) after 15 days sun drying, first
firing and second firing respectively.

Early planting followed with sarly harvesting was ideal to fit the temperature
26.8°C in January as harvesting time. Gamer (1951) indicated 26.7°C was suitable for
tobacco plant. The higher topping height was achieved by early planting, 1053 mm.
Increasing plant height was based on clongation of inter node form 70.3 to 48.4 i,
without changing the number of leaves (8) in plant at harvesting. Quality of leaves Q1,
Q2, Q3 and Q4 was based on PLP, grading of leaves G1, G2, G3, G4, G5, G6, G7 and
G8 were based on length or running (>90, 90, 80, 70, 60, 50, 40, and <40 cm). Running is
associated with length breadth ratio (LBR), colour, density, and taste and odour. LBR
range 2:1 to 3.8: 1; density 2.2 to 0.8 g/ce; Munsel soil colour chart range 6/8 to 3/3 fitted
91% level (Y = 0.3534 X + 1.9741, R*= 0.9057). By using 8 grades and 4 quality, 32 G
and Q combinations through which slope price fitting lines were developed in parallel as

usability index.
References: :
1. Akehurst. B.C. (1981). Making of chewing tobacco, Tobacco. Tropical

2. Garner, W.W. (1951). The production of tobacco, The Blakiston and Company,
‘Philadelphia, USA, p ,

3. Hartana, W.G. (1974). Estimation of leaf area Besuki tobacco by means of length
and breadth measurements, Tobacco Abstract, 19, pp 574.

J
p 13 -15
}
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USE OF POLLEN MORPHOLOGY AND PHYSIOLOGY
TO DIFFERENTIATE THE PLOIDY LEVEL OF TEA
(CAMELLIA SINENSIS (L.) O. KUNTZE} C

#*Thirukkumaran, G. anc

*Dept. of Agricultural Biology. Faculty o
**Plant Breeding Division, Tea Research|

In tea (Camellia sinensis (L.)) high vield and better quality had been achieved by
introduction of clones. However, breeding of new genotype b}z‘ &*‘ﬁé‘idi -pa]}iﬂaiieﬁ
seems to be difficult task in certain polyploids of tea. Further identifying ploidy level
among the polyploids alse found to be problem.

An experiment in an in vitro condition was carried out at Tea Research Institute,
Talawakelle to study the pollen characteristics such as size, shape, colour, gemn amdt:gn
tube Iength and viability in order to identify the ploidy level. _

Freshly collected diploid and tetraploid pollens were cultured in different liquid
nutrient media such as 10% sucross, Sppm boric acid, Sppm calcium chlonde and the
nutrient medium combined all these three. Hundred pollens from diploid and tetraploid
were randomly selected and analyzed under microscope (X10). Pollen size and tube
lengths were measured using an ocular micrometer. Pollen viability studied by storing
them at refrigerator condition combination with 10% RH. Pollen wiability was assaved at
one-month interval by germinating in combined nutrient medium. Each experiment was
replicated three times. Results were analyzed using Complete Randomized Design.  —

No significant differences in the shape and colour befween diploid and tetraploid
pollens were found in all nutrient mediums tested. The mean diameter of the tetraploid
pollen (75 + 0.5u) was significantly higher than that of diploid polien diameter (50 4
0.5u).

In all nutrient medmum percentage of pfim germination and length of pollen tube
was found to be significantly higher in diploid than tetraploid (p=0.05). Comparing the
nutrient media combined nutrient medium showed significantly higher pollen
germination and pollen tube length than the rest of the three nutrient media (p=0.03). In
combined nutrient medium pollen germination percentage in diploid and tetraploid were
72.3 (+ 10.4) and 45.1(= 5.4) respectively. The mean length of polien tube in diploid and
tetraploid were 1641 (+ 153) and 941y (& 72) respectively. In addition the tetraploid
pollen had slower growth rate than diploid polien in all nutrient medium tested.  —

In storage experiment at cach interval, tested tetraploid poliens quickly dropped
their pollen wiability cempateé to diploid pollens. Pollen viability percentage afier four-
month storage in diploid and tetraploid were more than fifty and zero respectively. These
results prove that compare to diploid the tetraploid pollens are meffective to use as a
pollen parent in conventional tea breeding program.

Proceedings of Jaffna Science Association, Vol. 8, No. 1, 2001 6
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Further tea polyploids
diameter. This is in accordance
that pollen morphology could be use

ing the pollen
Junn (1973) who stated

Reference

1.Tan, G.Y. and Dunn, G.M. ). Relationshi

(1973}
and pollen grain diameter to ploidy level in Fromu.
1 332-334.
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EVALUATION O? THE E%QTQE?EVE_VQL%\EE OF MANGO

(MANGIFERA INDICA]) SEED AND MANGO SEED KERNEL MEAL
*Kaneshalingam, S. and **Gunaratne, 5.F.

*Dept of Animal Science, Faculty of Agriculture, University
xx A nimal Nutrition Division, Veterinary Research Institute |

A major gap exists between the requirements and s of concentrate a
fresh and drv fodder for feeding livestock in Sri Lanka T cviate shortage, if is
essential to increase these feeds by growing more fodder, promoting agro forestry and
social forestrv, improving the nutritive value of crop residues and utiizing non-
conventional feeds. There are several potentially valuable non-conventional feeds. In this
study, mango seed and mango sced kemnel (MSK) were evaluated for its feeding value
and utilization.

Average seed weight was 23g + SD and on fresh weight basis, kernel constituted
47.17% of the seed. The mango seeds and MSK contained 46.34% and 56.68% of
moisture respectively. Approximately 213 seeds were required for the preparation of lkg
MSK. Proximate analysis showed that the mango seeds and MSK contained 2.69 + 0.02
and 4.65 + 0.24 % CP, 3.63 + 0.08 and 9.22 + 0.09 % EE, 1.56 + 0.22 and 2.13+£0.23 %
ash, 29.95 + 0.52 and 2.68 + 0.61 % CF, 62.17 = 0.27 and 81.32 + 0.62 % NFE, 47.36
and 53.06% carbohydrates, 0.95 + 0.07 and 0.96 + 0.05 mg/ g Ca, 1.25+0.12 and 1.65 &
0.60 mg/g Mg ,0.84 + 0.19 and 0.57 + 0.08 mg/g P, 0.01 £ 0.001 and 0.01 £ 0.001 mg/g
Cu and 0.07 + 0.01 and 0.06 + 0.0 ] i

]

the gross energy
d TDN of mango
seeds and MSK were 70.86% and 82.25% respectively.

TiO, was used as the indicator for the digestibility trial. The digestibility of 10%
MSK diet using adult cow was 88.2 + 0.44%. This digestibility was similar to the
digestibility of reference diet (50% maize and 50% coconut poonac). It was concluded
that mango seeds and MSK have good digestibility and that 10% MSK could be included
in cattle diet without affecting digestibility. Finally, it is recommended that the feed mills

P ~

can consider inclusion of MSK at 10% level in preparation of cattle feed.

Proceedings of Jaffna Science Association, Vol. 8, No.1,2001 ikt g g
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EFFECT OF INCREAS! iG NUMBER OF PLANTS PER HILL

AND EARTHING UP ON GROWTH AND YIELD
OF IRRIGATED GROUNDNUT

=

% & " o I e PR TN P ©
Suthaparan, A. and Rajadural. S.

Sri Lanka,

A field experiment was conducted during Yalz t 1w effect of plant
population by increasing the number of plants per hill under recommended spacing and
carthing up on growth and vield of groundnut 3, months variety under irrigation. The
results reveal that the increasing number of plants per hill significantly increased the
plant height. Same trend was also observed with Ieaf Arca Index (LAI). Earthing up did
not influenced in both plant height and LAL Increasing the number of plants per hill
significantly increased the number of matured pods per hill. But significantly decreased
the number of matured pods per plant. The same trend was also noticed in weight of pods
per hill and plant. Earthing up failed to influence the number of matured pods or weight
of pods. However carthing up significantly increased the number of matured pods per
plant at one plant per hill level. Shelling percentage and 100-kernel weight were not
influenced by treatments. Hill population of one, two and three plants per hill gave the
vield of 2069.6, 3770 and 4341 ke/ha respectively. The vield increase was found to be

significant.
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PRODUCTION COST AND PROFITABILITY OF
POTATO CULTIVATION IN JAFFNA DISTRICT

o

Sathiyaseelan, S. and Rajadurai, 5.

Dept. of Agronomy, Faculty of Agriculture, University of Jaffna. Sri Lanka.

A field survey was carted-cut in April 1999 to study the ¢
profitability of potato cultivation in laffna district. Sample f
potaioes growing Agrarian Service Centres (ASC) of Valikamum divis)
and interviewed with the prepared questionnaire.

1t was found that in 1999 season high vield of 18 mt/ha was obiained by 14 % of
farmers while 68 % obtained the vield between 9 and 18 mtha and 18 % obtained < 9
mt/ha. The average yield was 13 mt/ha. The cost of cultivation varied from Rs. 350025
to 406603/ha among the five ASCC and found that the difference was not statistically
significant. Among the various cost components, seed tuber, labour, organic manure,
fertilizers, agro-chemicals, and machineries contributed for 44 %, 18 %, 18 %, 14 % and
4% respectively. Average vield of Puttur ASC area was found to be significantly higher
than that of Keerimalai, Nallur and Urumpirai ASC areas.

Comparing the extent and production of year 1998/99 with 1997/98, from 75 ha
975 mt was produced during 1997/98-season and sclling price was Rs. 20/kg during the
harvesting season of 1998. During 1998/99 the extent culiivated was drastically reduced
to 27 ha with the production of 350 mt. This shows that the extent and production of
potato during 1998/99 was 1/3 of the 1997/98 scasons.

Due to this short supply. in 1999 harvesting season the market price of potato
which was Rs. 110/kg in January came down to Rs. 35/kg in February and again
increased to Rs. 85/kg in March. The average market price during this season was Rs.
67/ke. As a result, farmers were able to obtain the profit of Rs. 482665/ha. This
situation was vise versa during 1998 where farmers were unable to obtain profit due the
very low market price. When analyzing the labour cost accounted for 18 % out of which
10 % contributed by family labour and 8 % by hired labour. Family labour contribution
reduced the paid out cost by Rs. 39088/ha.

During 1968, when potato was cultivated in large extent the production cost in
terms of potato equivalent was 7528 kerha. This was increased 19544 kg/ha during 1998.
This abnormal increase was mainly due to the very low market price of Rs. 20 /kg.
During 1998/99 the production cost in terms of potato equivalent was 5834 kg/ha mainly
contributed by very high market price of Rs.67 /kg at harvesting time. :

The study also revealed that profitability mainly depends on the market price,
which fluctuates depending upon the local demand and supply

“Hion cost and

ion were selecicd
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SUPPLY RESPONSE OF PADDY IN SRI LANKA
*Sivagnanavathy, S. and **Sivanathan V. P.

*Dept. of Agricultural Economics, Faculty of Agricufture, Un versity of Jaffna.
**Dept. of Economics, Faculty of Arts, University of Jafina.

Paddy is the staple food in Sti Lanka and it is the 1
peasant economy of Sri Lanka. It provides a major source
population and contributes substantially to GDP of the country cy i ¢ is
a national goal since independence. So, Government made number of policies and
programs to achieve this status. By these measures, area under cultivation was expanded
and the productivity increased. Therefore, those in recent years the average yield of
paddy in Sri Lanka is greater than other major paddv producing countries.

Data for this study were mainly collected from paddy statistics of Sri Lanka and
Central Bank annual reports up to 1999, This study deals with the degree of supply
response of paddy to various independent variables. such as extent harvested, guaranteed
price, market price, import price, fertilizer issues and loan provided to both Moha and
Fala seasons.

The objectives of this study wers to examine the mmpact of extent harvested on
supply response of paddy and faciors influenced on paddv supplv other than extent
harvested. :

This study conciuded that the extent harvested determined significantly on the supply
of paddy. In Maha season paddy production was mainly determined by market price and
guaranteed price of paddy. But AMaka production was mainly depending on the Maha
season rainfall. The Yale season production was mainly depending on the availability of
irrigation facilities. In each steps of cultivation activities technology plaved an important
role to determine the vield, but it was more difficult to analyse so it was taken as a
dummy variable to determine the vield of paddy. .

This study suggested that the importance of high price expectation and irrigation
facilities to promote paddy production to or above the point of self-sufficiency.
Therefore, Government and other institutions have to expand the marketing facilities and
invest on irrigation schemes in dry zone to improve the paddy sector.
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AND PER CAPITA INCOME GROWTH ON PER CAPITA
AVAILABILITY

*Stvagnanavathy, S. and **

*Depi. of Agricultural Econon
*#Dept. of Economics, Fac

In Sri Lanka, population development places an increasing strain on food supply.
If population increases the availability of food will reduce unless the food production will
be increased at equal or higher rate. Not only population growth per capita income also
determines the availability of food. Ti is common that when per capita Income iNcreases
consumers change their food habits from plant origin fo animal based diets. Expect per
capita consumption of rice remains stable even per capita income increases with time.
Therefore, this study is primarily based on per capita availability of animal foods with
increasing population and per capita mcome.

The main objective of this study is fo dete ine the effect of population growth
and per capita income growth on per capita availability of animal foods and 1o determine
the future demand of these items. ]

Data for this studv were mainly collected from Statistical abstracts and Central
Bank annual reports up to 1999. Tabular analysis was done for per capita rice and wheat
flour availability with time. The regression models wers estimated for ammal foods
separately and tested by OLS method. ]

in population growth and
esied that with increasing
when other factors remain
food produciion the

per capita income was no
population per capita availa
stable. But because of incr
availability of animal foods mcre
of animal production was (2-3%) greater than population growth of 1.4 percent (CBSL,
1999). The meat consumption was highly income respor ible than other animal foods.
Changes in Govt. policies related with food prices. food ration. irade etc. affect the food
production and food consumption among very poor only.

The findings suggest that the importance of food subsidy schemes to uplift the
consumption of animal foods for the growing population. In fong term, men and their
institutions will have to successfully use their accumulated expertise with animals and
fish to satisfy their protein requirement of the expanding population.

1 10048 1€
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EFFECTS OF MULCHING MATERIALS ON BIOLOGICAL
AND PHYSICAL PROPERTIES OF TEA SOIL

*Umaah, K., “*Anandacoomaraswamy, A. and **Silva, M.S.D.L

“Dept of Agricuitural Chemistry, Faculty of Agriculture, University of Jaffna.
**Tea Research Institute, Talawakele, Sri Lanka,

Muiching is the one of the important cultural practices in tea plantations to reduce
the soil erosion and evaporation. The objective of this study was to assess the impact of
various mulching materials on decomposition rate and some soil biclogical and physical
properties in young and mature tea fields. Three most commonly available mulching
materials were used in these investigations namely mana ( Chrysopogon confertiflora)
lopping, dadap (Erythrina lithosperma) lopping and refuse tea. All the above materials
have different C/N ratios and phenol contents. The investigations were carried out at St.
Coombs Estate, Tea Research Institute, Talawakele.

Decomposition rate was measured by estimating the half-life. Biological property
was cvaluated by assessing the soil Microbial Biomass Carbon (MBC) by Fumigation
Extraction Method (FEM). Bulk density and saturated hvdraulic conductivity were
measured by core method and disc infiltrometer method respectively.  The plot treated
- with dadap had the lowest half-life of 6-8 weeks followed by refuse tea of 10-12 weeks
and mana had the highest half-life of 14-16 weeks, In young tea, MBC was improved by
mulching materials. Refuse tea was superior to mana and dadap in improving the soil
MBC. The bulk density was not affected by mulching in voung ica field and dadap
treated plots showed the hichest saturated hydraulic conductivity.

In mature tea field, all the mulch treatments improve the soil MBC compared to
control. Both refuse tea and dadap treated plots had similar magnitude of soil MBC
approximately. Mana treated plots showed the lowest MBC. Al the mulch treatments
decreased the bulk density compared to conirol. The saturated hydraulic conductivity

was higher in mulched plots than control.
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EFFECTS OF MULCHING MATERIALS ON SOME CHEMICAL
PROPERTIES OF ULTISOL AND GROWTH OF TEA.

*Sujeetha, K., **Anandacoomaraswamy, A. and ™3ilva, M.S.D.L

*Dept. of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna.

)

**Tea Research Institute, Talawakele, S Larnka

Mulching is an agronomic practice adopted to reduce erosion and evaporation in
soils. The objective of the present investigation was to assess the effects of adding
different mulches to young and pruned tea land on some important chemical parameters
and plant growth and yield of tea. Two studies were carried out, at St. Coombs Estate,
Talawakele, one in the two vears old voung fea field and another in a mature tea field
after pruning.

Clone TRI 2025 was used for both investigations. Treatments used in this study
were, T1 — without mulch (soil exposed), T2 ~ Refuse tea (waste tea) at a rate of 25 tons
hal, T3 — Mana grass (Chrysopogon confertifiora) at a rate of 35 tons of fresh material
ha’ and T4 — Dadap (Erythrina lithosperma) at a rate of 35 tons of fresh matenal ha.
RCBD design with five replications was used.

For the chemical analysis, topsoil samples (0-15cm) were taken and analyzed for
pH, organic carbon, total nitrogen, exchangeable potassium, total phosphorus and
available phosphorus. Plant growth was assessed in terms of vield, girth of the selected
newly developing branches for pruned tea and at the base of the stem for young tea.

All the mulched plots clearly showed, marked increase in chemical parameters
and plant growth, when compared to control plots. However, dadap and refuse tea
treated plots showed better results than the mana treated plots. - Soil pH, organic carbon
and exchangeable potassium recorded highest values in refuse tea plots in both studies.
Where as available phosphorus was the highest in dadap treated plots in both categories.
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EFFECT OF NEEM (AZADIRACTA INDICA A. JUSS) MATERIALS
ON NITROGEN LEACHING AND PLANT RESPONSE TO APPLIED

*Gnanavelrajah, N. and **Kumaragamage. D,

“Dept. of Agricultural Chemistry, Faculty of Agriculture, University of Jaffna
“*Dept. of Agricultural Chemistry, Faculty of Agricutture, University of Peradaniya

Leaching of nifrate nitrogen not only causes economic loss to farmers but also
pollutes surface and ground water. Nitrate leaching could be reduc mg nitrification
inhibitors. Locally available neem (4zadirachta indica A. juss) cake and its extract have
been identified to posses nifrification inhibition properties. Leaching experiments were
conducted using undisturbed soil columns under laboratory conditions to investigate
whether blending neem cake with nitrogen fertilizers reduces nitrate leaching in reddish
brown carth (Rhodustalf) soils of Sri Lanka. The treatments Were urea/ammonium
sulphate at the rate of 250 Kg N/ha. urea/ammoniom sulphate + 20% neem cake (w/w),
Urea ammonium sulphate + 309 neem cake (w/w), and a control, without neem or
fertilizer. Green house pot experiments were also conducted with radish (Rhaphanus
sativus) to examine whether neem materials when blended with nitrogen fertilizers affect
the response of nitrogen fertilizer. Treatments in pot experiments were urea/ammonium
sulphate at recommended level urea/ammonium sulphate + 20% neem cake (w/w)
urea/ammonium sulphate + 20% neem extract (w/w of N} and control without neem or
fertilizer.

Neem cake treatments, at both 20% and 30% levels significanily reduced leaching
losses of nitrate with both urea and ammonium sulphate. Application of neem cake and
extract with both nitrogen fertilizers gave significantly higher vicld compared to the
fertilizer alone treatments. Results indicate the possibility of using neem matenials to
increase the efficiency of applied nitrogen and to reduce pollution caused by nitrate
leaching.

UE
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A VISUAL GEOGRAPHICAL INFORMATION SYSTEM
FOR THE DISTRICT OF JAFFNA

Sivagnanasundram, J. and N

Dept of computer science, Faculty of Science, U

database retrieval svstem is essentially an important
ize data for practical use. Our system is a dafabase sy i
sterface built mainly for retrieving geographical mfenmmm of the E’fna district. The
main components of this database fall into 4 categories: Topography, Demography
{Education and Health), Physical characteristics and Agriculture.

The geographical system provides facilities fo dl&p§&§' the desi
form of maps, graphs and tables on screen or to get them on a hard co

It consists of several nﬂrmalézeé d&t&hagp. The wuser’s selection from the menu

L information in a

through our graphical user interface is transferred into a set of queries of Structured
Query Language (SQL) that drives ﬁr— data from the database and prod information,

as per the user’s need and choice. ‘Help’ facilities are also added to :%:; sysiem in order to
enlighten the user fo run system easily.

Visual BASIC and Microsoft ACCESS are used to create this system. ;»‘“s useful
feature in Visual BASIC is to provide to databases such as Mic rosoft  ACK CCESS;
ORACLE etc. We have made use of this feature to get connected to the Csambass created
by Microsoft ACCESS, which provides an easy- to —use interface for database creation
once designing and normalization is done.

This svstem can be used by anyvone who needs a variety of
about the District of Jaffna. Further, adding more da.{a 1s more or
can be done with a few modificaiions in the coding,

7

oraphical mformation
less straightforward. It
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EFFECT OF LIGHT IRRADIATION ON RIPENING OF TOMATO

* Jeyavathani, B. ** Wilson Wijeratnam, R.S. and* Mohanadhas, 8.

*Dept of Agricultural Chemistry, Facully of Agriculture, éfs?év‘ergi?y of Jaffna.
“Post-harvest technology Group, Agro Food Technology Division,
Industrial Technology Institute, Colombo, Sri Lanka.

Post- harvest losses of tomato are estimated to be 40 per cent in Sri Lanka. Tt can
be reduced if they could be harvested when fruits are firm in texture for transportation to
distribution outlets and ripening is carried out at the ouflets. However it has been
observed that mature green tomatoes kept at temperature above 30 °C such as tropical
regions often become yellow instead of red, there by loosing their commercial value.

Present study was carried out to investigate the effect of light irradiation on
ripening and over-all quality of tomato. Fruits were harvested at mature green (bright
green to whitish green in colour), breaker (turning pink at blossom end) and twrning (10-
30% of fruits pink in colour) stages. Two irradiating treatments were given namely; red
light (650 to 700nm) alone, and a combination of both red and blue {400 o 450nm) light
at ambient temperature (27°C+2°C). Physico-chemical analvsis was carded out to
determine the quality of tomato before and after light treatments. s

The results revealed that fresh tomatoes when harvested at turning stage irradiated
by red light alone or a combination of both red and blue light developed good red colour.
The hue values were 49.5 and 51.8 respectively.  This maturity stage recorded
significantly higher firmness as well (0.46kp cm™). The irradiation of a combination of
both red and blue light induce the red colour development at breaker and mature green
stage. Recorded hue values were 54.7 and 54.16 respectively. However, irradiation by
red light alone at breaker and mature green stage did not induce the red colour
development significantly. Recorded hue values were 58.7 and 56.8 respectively, —

Total soluble solids content of tomato harvested at breaker stage was significantly
increased (4.99°Brix) compared to mature green (4.86°Brix) and furning (4.89°Brix)
+stages. The content of ascorbic acid was significantly higher at breaker(25.3m! 100mi™)
and turning (25.5mg100ml™") stages than mature green stage (22mg 100ml™),

The study therefore revealed that red colour development of tomato could be
induced by light irradiation with red light alone or a combination of both red and blue
light at ambient temperature. Tomato at turning stage is mere suitable to light irradiation
than tomatoes at mature green and breaker stages.
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iIMPROVING TRYPSIN COUPLING TO EUDRAGIT $-100 WHILE
AVOIDING NON-SPECIFIC PROTEIN BINDING

carbodiimide (EDC) method was 1.5 ( N a-Benzyi
hydrochloride and BAPNA) and 3h !;ff"th azocasein).
concentration, protein coupled to Eudragit decreased and 2 VALERTE
expressed. Tryvpsin treated under coupling conditions while git and mixed
with EDC and ethanol amine was 37.1% and treated only with EDC was 56.4%). 3M
Glycine-NaOH buffer (pH 10.6), 1IN HCL 0.0 - 1.25M CaCl, and 0.2M (NH,).80, did-
not remove the non-specifically ’mun'% fﬂ’pbm u::nmpivtci"a Non-specifically bound -
trypsin was completely removed by 0.1M Tris™ *of* Triton X-100 buffer (pH 7.6, Buffer
W3) in the second cvcle. The txpecﬁi activity expressed b% trypsin was 21.9, while at
the end of the coupling procedure when the preparation was washed with Buffer W3,
34.7% of the activity was expressed. Removal of the excess EDC after activation prior to
coupling has given an activity of 29.3%. When the activated polymer was precipitated,
washed with 0.01M acetate buffer E 4.5) and used for coupling 39.8% of the activity
was expressed, while washing two ff s with Buffer W3 decreased sﬁa activity to 13%.
The normal coupling procedure while a&@;ﬁmg EDC and 54. f the activity was
expressed while washing with Buffer W3 at the end of coupling cemﬁ% tely removed the
enzyme activity, When frypsin {5&&1}12\ was mixed with benzamidine (3.2mg) prior to
coupling to Eudragit for 3 and 24™ and after final coupling sten, washed two times with

Buffer W3, activity expressed was ?fzzs.é and '45% respectively. The activated polymer

was precipitated, washed with acetate buffer (pH 4.8) and normal coupling procedure was

adopted after treating the tfvpsé”e vith benzamidine, i expressed was 14.7 and

24.3 respectively. To improve the aciivit :ed, the normal coupling procedure can

be followed while protecting the active f uvpsin with 1 “*iz&mééme and finally
washing with 0.15M Tris-3gl’ ! Triton X- EOU bmégrf 7H 7.60) two times

Proceedings of Jaffna Science Association, Vol. 8, Ho. 1, 2001
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BEHAVIOR OF SOLUBLE AND ?ﬁsss?ﬁﬁ%ﬁ TRYPSIN
IMMOBILIZED TO EUDRAGIT-100 '

Vasanthy Arasaratnam

Department of Biochemistry, Faculty of Medicine, University of J

Trypsin of two different concentrations was coupled to Eudragit $-100 by usine
carbodiimide hydrochloride as the coupling agent. When 5 and 500 me
the protein coupled per mole of Eudragit was 0.022 and 2.0 mg respectively.  Eudragit
can be precipitated in presence of ethanol and CaCl, on the activitics of free and
immobilized trypsin (5mg ¢ Fudragit) were determined with N o-Benzyl-DL-Arginine
p-Nitroanilide hydrochloride (BAPNA, low molecular weight substrate) and Azocasein
(high molecular weight substrate). CaCl, did not affect the activities of free and
immobilized trypsin with BAPNA and Azocasein, while ethanol, and sthanol & CaCl,
reduced the activities of both free and immobilized enzyme. The Km value of free
trvpsin to BAPNA was higher (22.2ug) than for soluble immobilized preparations (94.9
and 116 pg with 5 and 500mg trypsin g’ Eudragit respectively). The Km in presence of
ethanol and CaCl, was 544.7 g while the precipitated forms of 5 and 500mg trypsin g™
Eudragit respectively showed 2956 and 493.6 ug. When Azocasein was used as the
substrate, the free and 5 and 500 mg trypsin g Eudragit immobilized preparations had
the Km value of 0.91, 1.17 and 1.33 respectively. The same preparations in presence of
CaCl, and ethanol showed 1.9.1.7 and 2.4mg of Km. to inhibit 1 Sug of trypsin 15 ug of
soy bean trypsin inhibitor ( STI) was required when either BAPNA or Azocasein was

£ 8

used as the substrate and in presence or absence of ethanol and CaCl,. The activities of
scluble and precipitated forms of 5 and 500mg trypsin g™ Eudragit never reached zero in
presence of different concentrations of STI The activities of soluble and precipitated
immobilized (5mg trypsin ¢ Endragit) with Azocasein reached zero in presence of 25
and 15 pg of STI respectively.  The activity of soluble form of 500mg ftrypsin g’
Eudragit reached zero in presence of 1.8mg of STL while the activity of the precipitated
form was completely inhibited by 0.75mg of STL
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CHANGES IN TRICHLOROACETIC ACID SOLUBLE
ANTHRONE POSITIVE CARBOHYDRATE LEVEL IN
SACCHAROMYCES CEREVISIAE S1

UNDER STRESS CONDITIONS

o

Balakumar. S., Vasanthy Arasaratnam and Balasubramaniam, K.
Department of Biochemistr /. Faculty of Medicine, University of Jaffina, Sri Lanka.

PYN medium which
-’"\Tﬂ) SOy, 10 and
% or 1t i’es 32 and
M thyse "“Etwss. sterile
ﬁa%s at 5 ""‘ Wn another set-up SOml “‘E‘E&i‘fé‘ from 28°C was transferred to 36°C;
incubated for 90min and then transferred to pre-equilibrat ed flask at 58°C. Viability of
the cultures was monitored.  The cultures grown at 28,32 and 36°C showed 1, 12 and
28% viability at 58°C after Smin. When heat shocked, (28 to 36°C) culture was subjected
to 58°C, 20% Wability was observed. The cells directly ‘i@m%&:‘:‘gad from 36 to 58°C
showed 2% viability at 10min. The rapid shift in growt th temperature from 28 to 36°C
has resulted in significant increase in “&‘bﬁf{v (50%). Therefore, by effecting approg riate
growth temperature, the thermotolering capacity of the veast could be ¢
effect of temperature shift cultivation on ethanol tolerance was s&zﬁ ed. Saccharomyces
cerevisige S1 inoculum was pre ie&rui z"‘i PYN medium at 36°C with reciprocal shaking
(100rpm) for 18h. The ‘&E%Qn of inocula wer en éiﬁ’f:i‘iﬁ‘é treatments, which
included ethanol shock (”’i}ﬁoi ethanol meds + heat shock at 45°C for.
30min, or the combination of the E}-u th, ( s were grown at either
36°C or 40°C and viability of the cells monitored. The viability of cultures, which
had no treatments (heat s‘}@ck or added it 6 or 40°C remaine d 100%,
Heat shocked cells (at 45°C for "ﬁ}?’liﬁ} showed , viability when they were grown af
40°C without the added ee,han@f Vhen 200!’ ethanol was added to the culture (18h)
grown at 36°C, cempktc cell &F*aﬁz was Qbeew’ed at 60h.  When the temperature was
increased from 36 to 40°C in the presence of ethanol, the time taken for the complete cell
death was 60 and 30 min, respectively. Therefore, the foxic effect of ethanol was
agoravated by the increase in temperature. However, the temperature-induced toxicity
was nullified by a brief heat shock (30min) at 45°C. Heat &hﬁskaé culture showed 37%
viability at 30min as against complete cell death of the cells, which were mot given heat
shock at 40°C ig, the presenw of ethanol. Effect of heat shock on thermotolerance and
Trichloroacetic L%ud (TCA) soluble anthrone pmﬁwe carbohydrate was studied. “fh»
cultures of bucchawo,rwras cerevisiae S1 grown at 36°C was given a heat shock at 5°C
for 30 min, another portion of the culture was allowed to grow at 36°C mthmsi hm‘i
treatment (control). From control and heat shocked cultures 1ml ’ﬂgmie» were m:pt at
58°C for Smin and, viability & TCA soluble anthrone positive carbohydrate contents
were determined. The TCA soluble anthrone positive carbohydrate content increased by
90% in heat shocked cells, while 28% viability was observed for heat shocked cells as

4\
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against complete cell death for culture not undergone heat sho
in TCA soluble anthrone positive carbohydrate could be linked to mhanceé
thermotolerance of the Sacch aromyces cerevisicse S1 cells, | f:;:e the heat siress has
increased the anthrone positive carbohvdrate content in the « he effect of ethanol
stress on the anthrone positive carbohydrate content of the ce studied. A 44%
increase in anthrone positive carbohydrate content was ethanol shock.
Ethanol shock as well as heat shock has induced the of TCA soluble
anthrone positive carbohydrate. In the mean time heat sﬁmsge& ‘eﬁx showed better
cthanol tolerance. The stress conditions have been circumvented by the production of
TCA soluble anthrone positive car bohydrate.

cle. T Therefore, the increase
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PRELIMINARY STUDIES ON o-AMYLASE PRODUCTION
FROM BACILLUS LICHENIFORMIS 6348 BY SOLID STATE
FERMENTATION

Vasanthy Arasaratnam, Thayananthan, K. and Balasubramaniam, K.

o-Amylase is used in the starch industry in the preparation of glucose and other
sugars having different dextrose equivalents. The submerged fermentation process needs
close control of the conditions and is expensive. In Jaffna, where there is no continuous,
electricity supply is unavailable; it is advantageous to carry out solid siate fermentation
than the submerged fermentation. Hence, solid-state fermentation was selected fo
produce o-amylase. Bacillus licheniformis 6346 was grown in a basic medivm containing
paddy husk (35g) and 50ml of 0.04M phosphate buffer (pH 7.0) containing 1.13g of
(NH.):HPO, at 42°C. The a-amylase activity obtained was 139 umole/g/min. When
paddy husk was replaced with either rice bran or parboiled rice bran the c-amylase
activity obtained was 24.5 and 63.7umole/g/min respectively. To the cultivation medium
(100g) containing paddy husk (30g), rice flour (1g), soy meal flour (3.2g), gngili oil
(0.9ml), coconut oil (0.3ml), (NH.),S0; (0.65¢) and water (44ml), and inocula prepared
(20ml) by different methods were mixed. The inocula were prepared by inoculating 2
loops of Bacillus licheniformis from slants to 25ml of activation medium (containing
250gl” nutrient broth and 3¢l soluble starch) and incubating by keeping first set
stationary while the second and third sets under aeration (60 bubbles/min) and shaking
(100 rpm) at 42°C for 24h. Highest activity was obtained with the medium inoculated
with the inoculum prepared under stationary conditions. When the rice flour (1g) was
replaced with the same amount of wheat flour, maximum activity obtained was 1483
umole/g/min on 4% day. When the rice flour substituted with wheat flour containing
cultivation medium was supplemented with different amounts of soy meal powder (0.8 to
5.6¢), the highest a-amylase activity (1516.9 umole/g/min) was obtained on the 4 day in
the medium containing 4.0g of soy meal powder. The control medium was the
cultivation medium containing rice flour substituted with wheat flour and supplemented
with 4.0g of soy meal powder and the test medium contained soy meal powder replaced
with soy bean flour (6g), which contained equal amount of protein as that,of soy meal
powder. The o-amylase activity obtained in the control and test media was 1464
pmole/g/min and activity obtained in the conirol and test media were 1464 and 1559
pmole/g/min respectively, Thus the optimum medium for o-amylase production from
Bacillus licheniformis 6346 at 42°C and pH 7.0 should contain paddy husk (29.2g), wheat
flour (1g), soy bean powder (6g), gingili oil (0.9ml), coconut oil (0.3ml), (NH;),S0,
(0.65g) and water (44ml).
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JSA ~ Section B
Big

COMPARISON OF CITRIC ACID PRODUCTION BY
ASPERGILLUS NIGER UV, IN LIQUID SURFACE CULTURE
AND SOLID STATE FERMENTATION

Navaratnam, P., Vasanthy Arasaratnam and Balasubramaniam, K.

Department of Biochemistry, Faculty of Medicine, University of Jaffna. Sri Lanka.

Citric acid was produced by inoculating spores of Aspergillus
hquid medium (50ml) consisting (ol™) glucose 140.0; NFLNC b, O :
MgSQ, 7TH,0, 0.1; peptone, 7.0; ZnSO,.7H,O, @.@IXEQ'E; ferrous ammonium sulpl
0.1x107 and CuSO,4.5H,0, 0.06x107 and (mi™ methanol, 30 and gingili oil, 2.0 :
incubated at 30°C. The final concentration of spores was 1xi0” spores mi™. I ighest
amount of citric acid obtained was 38.6g0" at 15d. Citric acid production decreased after
the complete utilization of sugar. When the fungus was grown in solid state medium
where paddy husk (42.5g) was impregnated with liquid medium (50ml) at 50% water
content, 5.9 gke™ of citric acid was produced at 3d with complete utilization of the
reducing sugar.  Even though citric acid productivity was higher in solid state
fermentation (0.198 ¢d?) than in liquid surface fermentation (0.129 gd™?), the product
vield and efficiency were lower (8.9, 9.01%) in solid state fermentation than in liquid
surface fermentation (26.3, 26.4%). In the optimization of inoculum for citric acid
production, 38h old mycelium produced 30.6gl" citric acid ar 20 day and increased
production (49.5 oI’y was observed at 18 day when 65h old mycelium was nsed as
inoculum. But 46.8 gl citric acid was produced at 21% d when the mediom was
inoculated with spores. When the solid-state medium was inoculated either with 40 or
6Ch old moldy husk 4.8 and 3.5 gkg™ citric acid was produced at 37 day respectively.
When the medium was inoculated with spores, 6.0 gkg™ citric acid was produced at 3™ g,
The spore inoculum was best among the three tvpes of inocula used for citric acid
production. Though citric acid production in the media inoculated with 40 and 60h old
mycelia was 20 and 30% lower than that obtained in the medium inoculated with spores.
To avoid the difficulties in the preparation of spores 40h old moldy husk could be used in
solid-state fermentation while in liguid surface culture 65h old mycelial inoculum must
be used for high citric acid production.

niger UV,
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EFFECT OF DIFFERENT PARTS OF BLACK PLUM TREE
(SYZYGIUM CUMINI) ON THE MICROBIAL ACT éVE’E’%ES

*Bhageerathy Maheswaran, **Vasanthy Arasaratnam and *Mohanadas, S.

§ 7oL

Depz‘ of Agricultural Chemistrv, Facully of Agriculture, University of Jafina.
Dept. of Biochemistry, Faculty of Medicine, Universily of Jaffna, Sri Lanka.

Inhibitory effect of different parts (tender leaves, bark, seeds and root) of black
th was studied %3}- using disc diffusion

iy o

plum (Svzvgium cumini} tree on the microbial
methed at different incubation times (14 and ' .’i{',z.,iﬁb extract filtrates of bark
and root inhibited the growth of Saccharomyces cerevisiae more than that of the extract
filtrates of tender leaves and seeds. The aqueous exiract Iﬁ’ii‘{ﬁtf\‘ of the tender leaves and
seeds had greater inhibitory effect on the growth of Bacillus licheniformis than the
extract filtrates of bark and root. Inhibitory effect of tender leaves and seeds was very
low on the growth of other bacteria used, viz. Citrobacter fruendi, Escherichia coli,
Pseudomonas aeruginosa and Klebsiela pneumonia. Aqueous extract filtrates of various
parts of the black plum free did not shew inhibitory effect on the growth of fungi;
Aspergillus orvzae and Aspergillus niger. The ether extract filtrates obtained from the
above said parts of black plum tree did *mt produce inhibitory effect on the growth of the
microorganisms used in the experiment. When the fermentation medium was inoculated
with palmyrah toddy mixed culture, the ethanol production was not decreased effectively
by the aqueous extract filtrates of the plant parts. The plant parts as well as their residues
added to media exhibited higher inhibitorv effect on ethanol production and sugar
consumption by palmyrah toddy mixed culture than the aqueous extract of the respective
plant parts of black plum trece. The ethanol production and sugar consumption by
palmyrah toddy mixed culture in the palmyrah inflorescence sap were decreased by the
addition of bark and seeds of black plum tree when compared with tender leaves and root.
Thus bark and seeds of black plum tree showed inhibitory effect on air born microbes
present m toddy sediment than tender leaves and root. Therefore bark and seeds of black
plum tree are useful to collect palmyrah inflorescence sap instead of slaked lime to avoid
fermentation.

b
i
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MAPPING OF LAND USE/ LAND COVER USING SATELLITE

REMOTE SENSING TECHNIQUES ~ A CASE STUDY.

Department of Geography, Facul

Land wvse / land cover mapping

v PR 2 < 1 L el
planning, The information on land ase

maps, published statistical figures in rec 1
and do not provide up-to —date information of the ch ging land u

their spatial distribution. In fhis contest Satellite Remote Sensing has emerged as
powerful technology for the construction of land / land cover map with high degree of
accuracy and reliability. Construction of land use / land cover map and estimation of its

¢a for Valikamam region of the Jaffna Peninsula by using satellite digital data was
taken as an objective in this study.

The digital data of Indian Remote Sensing Satellite (IRS IC — LISS Iy of March
1999 were used for land use/ land cover mapping. Toposhests of the study area and land
use map of Jatfna District published by the Survey department of Sti Lanka {1989%) and
field data were used as ancillary information. Digital image processing and digitization
were carried out using raster based GIS and Remote Sensing software, ILWIS. The land
use/ land cover map was produced by supervised classification of the IRS — IC satellite
digital data, by applying maximum likelihood classifer. In this process, suifable training
sets were taken from the sample strips during the ficldwork and amended with anciflary
data on land use/ land cover to the study area to produce the final map.

The results on land use/ land cover mapping by digital image processing showed
that the area under board land use/ land cover categories; the agricultural area is 22179 or
67%, waste land 5256 ha or 16%, the area under abandoned land from habitation an
cultivation but presently under dense bush vegetation 2629 ha or 8%, seasonal grass land
2146 or 6.5%, 418 ha or 1.5% and built up land 337 ha or 1 % 1o the total geographical
area of the Valikamam region. According to the land use/ land cover statistics, divisional
secretary’s divisions of Valikamam west are leading in rain-fed paddy cultivation (1260
ha) in the area. Irrigated arable region are found mostly in divisional secretary’s divisions
of Valikamam east, Valikamam north, Nallur and Valikammam south. It is interesting to
note that 40 percent of the total arca of Valikamam north division comes under
abandoned land from habitation and cultivation due to the high secunity zone and
restricted zone. These land use/ land cover information drawn from satellite data are
mostly useful to planners and decision makers invohved in development actives in
Valikamam region.

Proceedings of Jaffna Science Assoclation, Vol. 8, Na. 1, 2001 y < 25



JSA — Section D

-
(]

o

CONFIDENCE LIMITS OF,EX?E%?EEE MONTHLY AND |
WEEKLY RAINFALL OF JAFFNA

*Mikunthan, T. and **Rajendram, K.

*Dept. of Agric. Engineering, Faculty of Agriculture, University of Jaffna

»
~*Dept. of Geography, Faculty of Arts, Universily of Jafina

Precise confidence limits of expected monthly and weekly rainfall must be
regarded as fundamental to the specification of the climatic regions of an agricultural
region. The science of weather forecasting is necessarily based on extensive statistics of
experience. However, the means and standard deviations calculated from such statistics
are not accurate enough and may be mislead unless skewness is not accounted.

In this studv, 105 vears monthly rainfall data from 1887 fo 1990 of Jaffna
meteorological station and 52 standard week rainfall of a year from 1964 to 1994 (30
year) were used to predict weekly and monthly-expected rainfall.

The frequency distributions of monthly and weekly rainfall were demonstrable
skewed. Then the data were suitably transformed by logarithmic transformation using
Manning’s method (1950). On new scale, they approximated closely to theoretical
normal distribution. In the transformation, manipulated C values wers 102.17 and 15.41
for monthly and weekly rainfall respectively. High correlation values wete obiained
between mean rainfalls to standard deviation of rainfall of transformed data in straight-
line formula. The derived R? values were 0.9896 and 0.9460 for weekly and monthly
respectively. Hence, a logarithmic transformation of skew rainfall data is suitable since
the ratio of mean to standard deviation is constant and it could be used to derive
confidence limits of expected rainfall. :

Practical applications of these confidence limits include the more accurate
representation of rainfall patterns, valuable guide to agricultural operations, planning and
designing of irrigation schemes and better estimates of the rangs of mean monthly and
weekly rainfall. The true break of the scason during 40" to 41% weeks for Maha and 12"
standard week for FYala were observed by sharp upward trend of lower and upper
confidence limit curve respectively. The possibility of getting torrential rainfall 1s reveled
during 31" week.

Hence, the 1:1 rainfall confidence limits of monthly and wee dy-expected rainfall
or within which this expected rainfall will occur, could be effectively used to obtain
valuable guide in agriculture rather than on mean monthly or weekly amount for long
period

Reference R s v
1. Manning, H.L. (1950). Confidence limits of expected monihly rainfall. Journal of
Agricultural Science. pp. 169-176.
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INTRODUCTION OF BIOLOGY IN THE ADVANCED
LEVEL CLASSES AND ITS EFFECTS ON

TEACHING - LEARNING PROCESS
(With Particular Reference to the JAB School
of Jaffna Educational Division)

*Thuse xar'm‘ V. “a .P. and **%miaﬂaﬁfhm s.

b‘Jﬁhﬁ“s colfege, Jaffna, Sri Lanka.
5% Depan‘mef*a‘o Eﬁucafzﬁﬁ Facu!ty ofﬁa s, insaﬂ-ﬂs ty of Jaffna.

The new educational reforms. introduced in '199'?, bring in a different concept
regarding the education set up that has prevailed in Sii Lanka since independence.
Particularly significant changes have been introduced in higher classes.

Among these, mtmdm.txoﬂ of bmlec'x is one. of the important proposals
introduced. '

As far as biology is concerned. the fundamental objective is to make the students
develop the skills regarding awareness and atfention fo significant factors in their
environment. Besides this biology provides information regarding mdmﬂemeni of natural
resources, scarcity of food and diseases to man,

The objective of this study was to find the effects, the chances of successful
lmplementatmn and the ammde ef thf; teachers and smdents regarding the introduction of
biology

The study comprised of the teachers and students who were pmparmv for the first
G.C.E (A/L) examination under the new educational reforms. These teachers and students
were from IAB schools of Jaffna education division. As far as the students were
concerned from each school, 50% of the duly filled questionnaires were selected
randomly and analysed. Questionnaires were issued to alf (10) biology teachers of grade
thirfeen classes to elicit information. Information was obtained by mwrw*wmg the
Assistant Director of Education (ﬁczeme) and the In — Service Advisors of biology in the
Jaffna education of Zone as well.

On analysis of the data the following problems were brou,ht to light.

® Insufficient guidelines regarding the curriculum.

* Insufficient time allocation for subject lessons.

* Lack of continuity in the biology lessons of G.C.E (O/L) and G.C.E E (A/L)

* Lack of clarity among teachers regarding t ‘1 extent and content of subject
lessons '

* The failure of In —Service training programme to produce the desired results.

® Lack of library and laboratory facilities.

= Biology being taught by more than one teacher in private ru:a‘:c‘n centers.

The above factors appearcd to be counter produmve to the progs amme.
It was observed that some of the above factors could be remedied by the teachers

and students ecasily. Others have to be remedied by Department of Education and
Ministry. The benefits of the reforms depend on the early action tf; remedy the
shortcomings mentioned above.
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A SURVEY ON THE TEACHING OF ENGLISH
IN THE ADVANCED LEVEL CLASSES
(With particular reference to the schools of

Jaffna Education Division)

*Thuseetharan, D. and **Sinnathamby, K.

*Chundukuli Girls College, Jaffna, Sri Lanka.
** Department of Education, Faculty of Arts, University of Jaffna.

Today everyone has felt that one cannot communicate with the outside world
without the knowledge of English — “ the International English”. English plays a vital
role in moulding a personality and giving access to a large part as learning in the current
world.

Although English, as a medium of instruction in schools, was abolished half a
century ago, only now does its adverse effects are being felt. The standard of English in
schools and Universities is on the decline, and hence the introduction of “General
English” in the Advanced level classes.

In this survey, the general attitude towards the introduction of “General English”
and problems faced by the teachers and students are studied through analysis of data
collected from department officials, teachers and students of Grade twelve.

In this survey, students and teachers of all Grade I schools in the Jaffna Division
are considered. From the total population of 851, a random sample of 180 students were
selected and from the population of Grade twelve teachers a random sample of 15
teachers were selected,

Data from these samples was collected through distribution of questionnaires and
informal discussions. This survey does not limit itself to statistical data but data collected
through personal observation and informal discussions too were taken into account as
valid data,

On this basis, analysis was done and solutions were suggested for problems,
which need attention. Some of the solutions can be implemented immediately where as
some can be implemented with time.

The findings of this survey revealed that although the introduction of ‘General
English’ has several good objectives, it faces some problems in implementation. The
home environment, unfavorable attitude of students. avoidance of communicative
approach in teaching, inadequate library and language room facilities. shortage of
qualified teaching personnel, inadequate audio- visual facilities, non — availability of text
books, high student teacher ratio elc., were pointed out in this survey as negative factors
influencing the implementation of *General English’, in the advanced level classes.

The proposal presented as solution to the problems brought out in this survey may
not be the final solution to all the problems but it will help to reduce the mtensity of the
problems considered.
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RELIABILITY AND VALIDITY OF THE MEASURES OF MARKET
ORIENTATION: A CONFIRMATORY FACTOR ANALYSIS

*Raguragavan, G. and ** Elankumaran. C.
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** Dept. of Economics, Faculty of Arts, Unive:

The construct of market orientation is central to the discinkne of marketing,
indeed the marketing concept is a ‘comerstone of the marketing discipline’, ‘represents
the foundation of high quality marketing practice’, with the premise that market oriented
organizations will, ceteris paribus, improve their market performance. Despite the
significance of the construct of market orientation fo the theory and practice of marketing
strategy, there has been little critical inquiry into the multi-item scales of market
onientation, MKTOR and MARKOR. When rigorous validity checks are performed using
confirmatory factor analysis, the resulis for both MKTOR and MARKOR are
disappointing. This paper examines the MKTOR and MARKOR measures of market
orientation using a confirmatorv factor analysis to determine unidimensionality and
within-method convergent validity.

The results from 99 private and 107 public companies suggest that both measures
were problematic, with an acceptable fit obtained only when several items were deleted.
The original MARKOR measure was a 32-item scale, of which ten items captured market
intelligence generation, eight items captured intelligence dissemination, and fourteen
items captured responsiveness. Of the original scale, only one item was dropped from the
ntelligence dissemination dimension. The subsequent 20-item MARKOR scale was poor
by conventional standards. Our preferred MARKOR measure of 10 items maintains a
reasonable balance between the various sub-consiructs, with 5 iems (intelligence
generation), 2 items (intelligence dissemination) and 3 items {(market reSpoNsiveness),
Moreover. it is more practical to administer a shorter scale. Smilarly, our findings
regarding the MKTOR scale suggest that a shortencd 8-item version of the scale produces
a better fit of the model, and is easier to administer, than that with 20 items. With regard
to both MARKOR and MKTOR, future assessments of the scales should also include
both customers, suppliers and other key players within the organization’s environment.

4
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