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The primary purpose of Science Investigations is to encourage scien-
tific research by persons such as students and teachers in secondary
schools, by providing them with a medium for the publication of
such research. However, anybody is welcome to submit material for
publication, whether he/she is in a school or institute or university
or outside these educational institutions.  Members of the general
public are as welcome as anybody else to publish their research work
in this journal.
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The research workers whom we have in mind are mostly not the ones
who work in research institutes and universities. The persons in such
institutions have facilities for research such as standard scientific
apparatus and laboratory assistants and access to the scientific litera-
ture. They publish their work in established scientific journals, of
which the Ceylon Journal of Science and the Journal of the
National Science Council of Sri Lanka are examples in this country.
The persons whom we have in mind, on the other hand, are mostly
those who wish to carry out simple scientific investigations without the
help of paid assistants, often without any access to expensive instru-
ments, and rather ignorant of the scientific literature. In short they
are the amateurs who work for the loveof it, despite the fact that
the public examination systems (such as the General Certificate of
Education examinations) ignore and therefore hinder such work,

There is nothing derogatory about simplicity in science, so long as it

conforms to the norms of scientific activity. These include a clear

recognition of the problem on which the research is done, a suitable

design for the investigation, a proper statement of results, the dra-

wing of warranted conclusions and a discussion of the work with
- reference to past work on the subject. Short of all this, there may
also be material of scientific worth such as isolated observations of
special worth (such as some new or unusual observation in nature)
and drawings or photographs of subjects of scientific interest. The
present journal will welcorae this type of material too, but it will
exclude news items and general reviews.

Science Investigations is not the first of its kind in Sri Lanka, but
we hope that it will survive and even flourish unlike its predecessors.
These have been occasional and isolated publications of simple
research material at school level, such as the two slim volumes of
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School Biology Investigations published several years ago by the
Sri Lanka Association for the Advancement of Science. The
Northern Province Science Teachers’ Association has for many
years been conducting a sustained programme of hydrobiological
work in Thondaimannar; a number of volumes have been published
and they constitute a notable series of continuing publications of
scientific work by school teachers and students in Sri Lanka. The
present journal hopes to open the door for publication of simple
scientific investigational work from all parts of Sri Lanka in all three
languages.

Editorial Board

V. Basnayake

Professor of Physiology, Faculty of Medicine, University of Peradeniya
Chairman, Working Committee on Science Education Research

(SERC), National Science Council of Sri Lanka (NSC), Chisf Editor.

R.S. Ramakrishna

Professor of Chemistry, Faculty of Science, University of Colombo,
Former Member, SERC.

W. E. Ratnayake

Senior Lecturer in Biology, School of Biological Sciences, University
of Sri Jayewardenepura, Nugegoda. Member, SERC.
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SCIENCE INVESTIGATIONS

MNotice to centributors

1-

Science Investigations is tponsored by the Working Committee on
Science Education Research of the Naticnal Science Council of Sri
Lanka. It is published by the Council. The main purpose of the
journal is to provide a medium for the publication of simpler picces of
scientific investigation & research done in Sri Lanka.  Anybody may
send in contributions for publicaticn. It is hoped that the main
contributors would be school pupils, school teachers and undergradu-
ates, Contributions may be made in any branch of science, including

agriculture, botany, chemistry, rarth science, physics & zoology.

Contributions should take one of four forms—papers, notes,
bibliographies & guides for scientific identifis ation of objects.

2-1 Papers should take the customary format of scientific pepers

Typically 2 paper would consist of a number of secticns:--

Heading, Author's/authors’ name (s) &. place of worlk, Intro-
duction, Materials & methods, Results, Discussion {including

conclusions), Summary, Acknowledgments, Refcrences.

2.2 MNotes may consist of intetesting obsetvations made by the
author (s). No. fixed format need be adhered to.

2.3 Bibliographies - lists of scientific papers, monegraphs and
texts on any scientific subject, with special refercnce to Sri

Lanka.

2-4 ldentification guides These could consist of drawings,
tables, keys etc. for scientific identification of animals, plants,
rocks etc.

2.5 Other types of articles such as reviews & news items will not be

accepted.

Language The contributors may write in Englich, Sinhala or
Tamil. It would be helpful if articles written in Sinhala or Tamil
gave a summary in English.



Manuscript

4.1
4.2

4.3

4.4
4.5

4.6

4-7

4.8

Two copies of the manuscript should be sent.

The manuscript should preferably be typewritten., Where
thisisnot possible, a neatly hand-written manuscript may be
acceptable.

Drawings should be prepared on stiff white paper (such as
Bristol board) with black ink (such as Indian ink). The
size of the drawing should be about twice the size which is
desired in print.

Photographs, if any, should be glussy prints.

Tables should be prepared on separate sheets of paper from
the text. The text should indicate where the tuble should
appear in print; the indication could be given by a sign such
as this:~

Table Il near here

Each section of a paper should preferably begin on a fresh sheet
of paper.

Contributors are advised to write in astyle which is clear
(rather than obscure) & simple (rather than loading it with
complex jargon). It goes without saying that spelling, grammar,
syntax and punctuation should be as correct as possible.

References consist of the names of papers & books which
are cited in the text of the article. They should take the form
shown below:—

Refcrences to papers:
Maheswaran K, Mendis N. H. 1., Herman Y.E., de La
Motte 1. S,. Serological survey of Arbovirus infection in Sri
Lanka. Ceylon Medical Journal (1978) 21 105 - 109.

Poleman T. T. Food, population and employment — Ceylon’s
crisis in global perspective. Marga (1972) 1 25 — 50.

Vancuylenberg, W. B. Feeding behaviour of the Asiatic
elephant in South-East Sri Lanka in relation to conservation.
Biological Conservation (1977) 12 33 - 54,

Note that the full title of the paper & the journal should
be given without abbreviations.



Xi
References to books:

Kirtisinghe P The Amphibia of Ceylon.

Ceylon: The author, 2, Charles Circus, Colombo 3. undated.

Lloyd F. E. The carnivorous plants. New York: Ronald.

1942.

Phillips W. W. A. Manual of the mammals of Ceylon.
Ceylon: Colombo Museum. 1935,

In the text of the article, references should be cited giving
the author’s name & date. Where a reference has two
authors both names should be given; where it has three or

more authors the first author’s name should be followed by
etal.

Examples

90% of school children over 6 years of age showed antibodies
against dengue fever (Maheswaran et al, 1976)

A monograph on the amphibia of Sri Lanka (Kirtisinghe, no
date) lists + <+ .

A study of the feeding behaviour of the Lanka elephant
(Vancuylenberg, 1977) showed that « -+« ...

Ten copies of the printed articles will be supplied to the author free
of charge. If extra copies are needed, they should be requested in
advance and a charge will be made.

Contributions should be sent to:

The Chief Editor,

Science Education Research Committee,
National Science Council,

47/5, Maitland Place,

Colombo 7,
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RELATIONSHIP BETWEEN SHOE WASTING AND
HANDEDNESS

D. D. Diag*

Wasting of shoe heels was found to occur predominantly con the right
side in 68 (60.7%) out of 112 girls who wrote with the right hand.
Wasting occurred predominantly on the left side in 31 (27.7%) and
equally on both sides in 3 (2-7%). It was hypothesised that the wasting
of the heel occurred on the person’s dominant side. In accordance with
this it was found that the 31 persons who showed left heel wasting were
really left handers (although they now write with the right hand). Ina
separate sample of 40 left handers, it was found that 34 (85.07%) showed
left heel wasting and 6 (15%) showed right heel wasting. These 6 were
found to be true right handers, while the 34 were true left handers.

% Miss Dharma Deepa Dias, Girls’ High Schéol. Kandy. 16 years.
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RELATIONSHIP BETWEEN PITCH OF THE COILS AND
THE CIRCUMFEREN CE OF THE SUPPOKRTING STEM

dnm@ s &0 2uf gws ¢8 @
Db @m0 e gub ISV

6}
(6]
=l R
Q 14
Y Llﬁ 3
3 {
W12
g &
v, © ®
[ ]
N =
V" oy
Mo
B o ¢
& O
S
ty ,
% @ PO N
Ly
S B 2
Q
0 2 4 6 8 10 12
m6€ OO @S  CIRCUMFERENCE OF THE STEM (CH)
HORBIG

Q) BIcw gmyd amed D2 g®ime £1HDn 80 DleE D0 e ¢nd
¢0e O O DD owves’. o0 amd amwmed DO gdicw, DeE 00 218 el
500 aemnecd®d wdimeitin A0 Bodsme mom 3G2.



slmaens BBed2 cveed e @esT:—

1. edceedhe & com DD Bonced ©8m Bon gened 0wmDdo
8. ddmnnm dnm

2. odoeede @i guoves Bomced ody 0Dvdmed BEDBH
483. 880® OvI&es.

RELATIONSHIP BETWEEN THE PITCH OF THE CQOILS
OF A TWINER AND THE CIRCUMFERENCE OF THE
SUPPORT AROUND WHICH THE TWINER COILS.

D. D. Dias*

There was a linear relationship between the pitch of the coils of the

twiner Mikania scandens and the circumference of the supporting tree.,

% Miss Dharma Deepa Dias, 18 years, Grade'12, Girls’ High School Kandy.
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NUMBER OF SECTIONS AND TURNS IN THE TENDRILS
OF THE BITTER GCURD AND PASSION FRUIT CREEPER

A. Dissanayvakes

Tendrils of the bitter gourd creeper & the passion f{ruit creeper
consist of one to six or seven sections and cach section is a spiral contai-
niny a number of turns.  The commonest number of sections per tendril
was two. In thess two-section tendrils, the number of turnsin the first
section (near the polnt of attachment of the tendril to the plant) was

often a little more than in the second section.

% Ajitha Dissanayake, 17 vears, Grade 12 student, Girls High School, Kandy.
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TIME TAKEN FOR A POLLEN TUBE TO EMERGE FRCM
BALSAM POLLEN GRAIN & MEASUREMENT OF THE
LENGTH OF THE POLLEN TUBE IN A GIVEN TIME

A. Dissanayake & S. Bandula®

While observing a wet tnount of the pollen of several species
of flowers. it was noted that only the grains of the common garden
balsam (Impatiens) gave rise to a pollen tube. This showed a length of
about 250 microns in 10 minutes.

* Miss Ajitha Dissanayake, Miss Swarna Bandula, Students, Girls’ High School, Kandy.



SLEEP PATTERNS IN A GROUP OF
GIRLS AGED 13- 18 YEARS

I. ERIAGAMA#*

Purpose

The purpose of this investigation was to study the sleep patterns
of a group of girls aged 13-18 years.

Procedure

Data regarding the sleep patterns of 99 students in a gitls’ school
in Kandy were obtained during the latter half of June 1973,  Eighty
six of the girls were between 15 and 17 years of age.

Each child kept arecord of the time she went to bed and the time
she awoke. This was done over a period of 7—12 successive days.
Any breaks in sleep during the night or the day were also reported.
The data were collected daily by the investigator over this period.
The investigator set out the data for each child in the manner shown
in Table L.

TABLE 1

Sample record of sleep by an individual subject

Duration of sleep
Date Time at which (hours) Break in
sleep began sleep
Night Day

22-6-73 12 midnight 8-00 — -
23.6:73 1.30 a. m. 7.00 — —
24-6-73 8.00 p. m. 10.10 —_ —
25-6-73 11.05 p. m. 6-30 —_ —
26-6-73 9.00 p. m. 8.30 — -
27-6:13 8.00 p. m. 9-00 — o
28.6:73 9.15 p. m. 9-C0 — -

% Indrani Eriagama, Biology Teacher, Gitls’ High School, Kandy, Present address:

Field Centre, Teachers’ Training College, Peradeniya.
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The data for each individual were summarized in the following

mannet:—
Average amount of sleep in hours 8.3 h
Median §.5h
Range: lowest reading 6-5h
highest reading 10.2h
difference 3.7h

'The study was done in two groups of girls-Group [ consisting
£ all 65 students of two G C E (O Level) classes, Group I consisting
of ail 34 students of a repeat GCE (O Level) class, giving 2 total
of 6% students.
Next, the results were tabulated as shown in Table 1L

TABLE 11

Manuner of tabulating the results for the 99 subjects

Total amount of sleep
Person rer 24 hours Range Difference between
(hours) (hours) lowest 2nd highest
L ) L readings
Mean Median (hours)
(a) () @ - (d) _ (e
1 7-6 71 58— 9-3 3-5
1 9.1 9.0 | §.5—10-0 1-5
99 | 7.0 &5 4-4—10-3 5-9
| |
The arithetical mean, standard deviation and median of columns
(b) {c} and {e) of Table II were calculated separately for Group I and
I, and for both groups as a whole.
Resulis

Table 11l shows th= total amount of sleep per 24 hours in the
99 subjects, and Table 1V shows the amount of daytime sleep in the
14 Subjects who manifested it.
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Total amount of daily sleep ir 99 subjects
The three columns of figures shown here correspond to

columns (b) (c) and (&) of Table 11

Total emount of Sieep
per 24 hours”
Range
i (hours)
Mean ! Median
(houts) (bours)
Group I (n=63)
Arithmetical mean 7-40 7-28 2.94
Standard deviation 0.71 6.76 1.26
Coefficient of variation 10%, 10% 43%
Median T4 1.3 |
i
Group 11 (n = 34) [
Arithmetical mean 6.98 6-93 2.4%
Standard deviation 1.00 1-10 1-13
Coefficient of variaticn 149, 169, 46%
Median 6-95 70 2.35
Whole group (n=99)
Arithmetical mean 7.26 724 2-78
Standard deviation O 84 0-89 1.24
Coeffcient of variation 129, 129, 45%
Median . 719 7-15
TABLE 1V
Daytime sicep in the 14 subjects who showed it
Arxithmetical
meati Median Mode Range
Frequency {numbsr of 1in 5 days 1in 7 |[1out of 11 days to
days when afternoon days |7 out of 11 days
sleep was shown)
Duration (hours) 1-73 1.5 10 minutes to 3 hours
45 minutes

Student’s test was used to see whether the
for Groups I and 11 were significantly different; t .24, P greater than

-4, difference not significant,

arithmetical mean

Daytime sleep occurred in the afternoon between 2 p.m. and 6-30
p.m., mostly between 2 p.m. and 4 p.m. The frequency and duration
of the afternoon sleep are shown in the table (Table 1V).
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Conclusions

1. The mean duration of sleep per 24 hours was found to be 7-26
hours.

2.  There was no significant difference between the mean duration
of sleep in Groups I and 1L

3. About 85 per cent of the subjects did not show any daytime
sleep during the period under consideration, although the pericd
included a weekend.

Discussion

The median may be a safer measure for average duration of sleep
than the arithmetical mean. On certain days the subject may have
slept only for a few hours due to purely extraneous rcasons, e.g,
Subject No. 18 of Group I had 10 hours of sleep one night, while two
days later she slept for only 4% hours. This would considerably affect
the mean duration of sleep calculated over the period. It was therefore
decided to calculate the median too for cach subject, since the median
is much less affected by extreme measurements. In her case the
arithmetical mean was 6-5 h while the median was 5-3.

The mean and median values of sleep duration for the two
groups of girls are almost the same, suggesting that the frequency
distribution of the data for sleep duration is not markedly skewed.
This is borne out by Figure 1.

The two groups of girls consisted of students who were preparing
for a public examination-the GCE (O Level) examination of December
1973. A 2.78 h average difference between the highest and lowest
measutements recorded by the subjects (table III, last column) may be
due to the fact that the subjects went to bed at different times but
awoke at approximately the same time; or that they slept for a few
hours on certain days and for longer periods on other days. This can
obviously vary because of reasons such as having to keep up late for
a party. The high degree of variability is reflected in the coefficient of
variation which is 45 per cent.

It has been found that the average amount of sleep required by a
group of 53 medical students of a medical school in London was about
8 hours, whilst their range of sleep was 5—12 hours (Anderson et al
1968).
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Bedell Thomas & Pederson stated in 1963 that the average
amount of sleep desired to feel their best by a group of 1122 young
adults of both sexes was 7-8 hours per night.

Only 14 of the 99 students showed any daytime sleep. Of these,
8 subjects seemed to sleep as a habit during the day, though none of
them recorded daytime sleep continuously over the period of study.

Sumsmary

Sleep patterns were studied in 99 school girls aged 13-18 years,
who were studying for a public examination, The mean duration of
sleep per 24 hours was 7-26 hours, standard deviation 0-84 h. Daytime
sleep occurred in only 14 of the 99 girls; only 8 of the 14 seemed to
take daytime sleep as a habit.

References

Anderson, J., Beckitt, D., Geal, M. A. & Cocker, P. How clinical
students spend their time. British journal of medical education,

1968, 2, 4-10.

Bedell Thomas, C, & Pederson, L. A. Psychobiological studies on
sleep habits of healihy young adults with obsetvations on levels of

cholesterol and circulating eosinophils. Journal of chronic diseases,
1963, 16, 1099-1114.



CONSTRUCTION OF A SIMPLE
ELECTROSCOPE

D. B. HERATH#*

Introduction
The normal type of gold-leaf electroscope that is explained in

class text books is very rarely seen in school iaboratories. Owing to
the shortage of electrostatic apparatus available in school leboratories

student show hardly any interest in these lessons. It would be uselul
to explore the best possible methods to demonstrate to a class, the
working of an electroscope that is constructed out of freely available
material in any part of the country.

Purpose of investigation

The purpose of the investigation was to find out the best combi-
nation of items that would constitute an electroscope (other than the
normal gold-leaf type) and to show how it works.

Materials Required
These can be divided into 4 categories:

A. Silk thread, cotton thread, nylon thread, human hair
(2 from each variety).

B. Polystyrene spheres, polythene spheres, pith balls, small rubb-
er balloons (2 from each variety).

These pairs of spheres were of different sizes ranging from 2 mm
up to about 2 cm.

Preferably the larger spheres were hollowed out to reduce the
weight as much as possible.

C. The objects that can be used to produce frictional electricity
namely polythene/wool; polythenc/hsir; glass/silk; poly-
thene/polyester (cloth).

D. Other materials such as beakers or bottles (plastic/glass),
silica gel, etc.

% Mr. D. B. Herath, Teacher, Zahira College, Gampola.
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Method

Various groups of material were arranged as shown in Figurel to 10

plastic cover
)

cotton threads
==
small poiystyrene balls _ | ) glass beaker
N
—
silica get = ~——_]
' — O00boQsatsoteQenoMoR)

FIGURE - |

Figure I shows two small polystyrene balls of equal size, hung by
means of cotton threads of equal lengths. This was arranged in a
glass beaker covered with a plastic sheet to prevent any draught. A
piece of polythene sheet was rubbed against wcol-10 times. The poly-
thene sheet was then immediately held just above the plastic cover
(over the beaker), and the deflection of the polystyrenc balls was noted.
The polythene sheet was then earthed by touching it while standing
bare—footed on the floor. This sheet was again rubbed against wool
10 times as done previously and held immediately on the side
of the beaker. No deflection was observed.

The experiment was repeated scveraltimes and observations were made as

eariier.

PRSHIC covds

[P §

aylon threads
[~ plastic bot/s

| ——— Small polystyrene Gafts

silica gel

FIGURE - 2
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Figure 2 indicates two small polystyrene balls of equal size, hung by
means of nylon threads of equal lengths. This was arranged in a
plastic bottle covered with a plastic sheet. A polythene sheet, rubbed
10 times against wool, was immediately held just above the plastic cover.
The deflection of the polystyrene balls was noted, and the polythene
sheet was then eartked. The sheet was again charged in the same
manner as indicated carlicr. This time it was held on the sides of the
plastic bottle.

It was observed that the polystyrene balls were deflected.

This experiment was repeated several times.

LLLLLLLLL LU L P 2479 s

cotton threads

polythene air sacs

FIGURE - 3

The polythene air sacs that are found in packing paper were cut
out separately. A pair of these were hung by means of cotton threads
of equal lengths. A glass rod was given a charge by rubbing with a
piece of silk (10 times as in the previous cases). When the rubbed end
of the rod was brought near the polythene sacs they got deflected, and
the deflection was increased.
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The experiment was repeated several times.

AL LLLLULL L LS L T 2 o

< 0 ylon threads

polythene air sacs

FIGURE - 4

The apparatus was the same as in Figure 3, but nylon
were used instead of cotton threads.

LLLLLLLLLLLLLLL Ll L L,

<> -nylon threads

metal disc —s

FIGURE -5

9
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The apparatus was the same as in Figure 4, except for the metal
disc (about 3 cm in diameter, that has been cut off from the aluminium
casing used in cigarette packets), and a small pith ball.

LLLLLL L LLLLL

nylon threads

large hollow polystyrenes balls

FIGURE - 6

The apparatus was the same as in Figure 4, but large (about
2 cm in diameter), hollow polystyrene spheres were used instead of
polythene air sacs,

LLLLLL YL Ll

nylon threads

small polystyrene spheres

FIGURE - 7



~ The apparatus was similar to Figure 6 but small polystyrene spheres

were used. -

PN

V

FIGURE ~ 8

nylon threads

< polystyrene discs

The apparatus was similar to Figure 7, but two thinly cut polystyrene

discs were used instead of spheres.

metal rod

metal disc ,

medium size
polystyrene ball

<«-metal disc

cotton thread £

-

conical
flask

FIGURE -9
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Two metal discs were attached to either end of a metal rod
(copper wire). A medium size (about 1 cm) polystyrene sphere was
attached to a cotton thread, and both metal rod and cotton thread
were fitted to a cork that was fitted to a comnical flask. At the bottom
of the flask silica gel was placed to absorb the moisture that may be
present in the flesk.

Th: charged polythene sheet was held just above the upper
m=tal disc, and any deflection was noted.

whe— cork

\ —%=nylon threads

medium size
polystyrene

ball

o5 Q,_Q{xmoepoqﬁmd Doeload

FIGURE - 10

Two medium size polystyrene balls (each 1 cm diameter) were
hung by means of nylon threads, to a cork and the latter was fitted to
a conical flask. Some silica gel was placed at the bottom of the flask.

A charged polythene sheet was held as in the previous case and
the deflection was noted.

Observations

It was observed that the maximum deflection was produced in
experiment 8, that is where polystyrene discs were hung by means of
nylon threads.
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Conclusion

Thinly cut polystyrene discs hung by means of small nylon
threads seem to be the best material to be used in an electroscope.

Notes & Suggestions
1. Length of cord used can be varied and the experiment repeated.

2. A damp atmosphere is not suitable for the above experiment. A
dry atmosphere is preferred.

3. The deflection produced in cach experiment may be measured in
degrees in order to arrive at more definite results.

4. Each experiment may bz carried out zgain using a card-board or
wooden box in which one side is replaced by a glass sheet or a
polythenc sheet.

(It should be noted that the above experiments were carried out
in a humid atmosphere, at the Field Science Centre, Peradeniya Tea-
chers’ Training College. The dates being the 12th, 13th and 14th of
September 1978),

(=4



THE FLOWER OF ARGYREA
POPULIFCLIA

G. J. HOOGLE#

fatroduction

Argyreia populifolia is a very common wild creeper. It belongs to the
family Convolvulaceae and its flowers are light purple in colour
having an average dismeter of 45 mm and a length of 54 mm when
completely open.

Purpose of investigation
The purpose of the investigation was to find out
1. whether a flower of Argyreia populifolia (Sinhala, Girithilla)
remains open for more than one day.
2. the animals which pollinate it.

Method

On three mornings the stalk of 10 open flowers were tied iightly

with thread and observation were made the next morning at zbout
9.00 a. m.

Two or three flowers were observed closely these three days for most
of the time from 8.00 a. m. to 3.00 p. m. This was to capture the
animals that visited them. The captured animals were kept in the
refrigerator for sbout 15 minutes to inactivate them and then
observed under the microscope to see whether pollen of the type
found in this flower was found on their bodies.

Observation

It was observed that the flowers which were tied with thread had
either dropped off before 9,00 a. m. or faded and dropped off in
the course of the day. The animals that visited were:

1.  Small black ants

2.  Small black beetles
3. Bee belonging to Apis species
4, Small white spider

The beetles and ants were more common, No pollen grains were
found on the body of the animals.

% Mrs. G. J. Hoole, Biology Teacher, Hillwood College, Kandy.
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Conclusion

The flowers remained open only for one day. As the animals that
were observed did not have any pollen it could not be established
that these animals were responsible for pollination,

Acknowledgement

I wish to thank the staff of the Field Science Centre, Peradeniya
Teachers’ Training College, where this work was done.



AGE OF MENARCHE OF SCHOOL GIRLS
IN DIFFERENT AREAS OF SRI LANKA

P. JAYARATNE=

Purpose of investigation

The purpose of the present study was to make an estimate of the age

of menarche in girls in different areas of Sri Lanka. This study was

done as a continuation of a study carried out in 1970, to estimate

the age of menarche in school girls of Kandy (Dissanayake, 1970).
Method

The study was done in 2 schools in 2 areas of Sri Lanka. Sample 1
was from a school at Kaluntenna (Mahiyangana area) which isin
the drv zone.  Sawmple Il was from 2 school at Nawalapitiya which
is an area of cool wet climate. In each area a sample of 100 school
girls from grade 6-10 were taken. The date of birth & the date of
menarche were recorded by interviewing these students. The child-
ren were known to the biology teachers of the2 schools and it is
assumed that the students’ replies were reliable.
Resulis

Results are shown in Tables I, 11 & 111

TABLE 1
Age of menarche in 100 Lankan School girls in Nawalapitiya

Age of menarche No. of school Cumulative no. of
(years) girls school gitls
3.0 — 1 1
9.5 — 1 2

10.0 — 0 2
105 — 1 3
1L.0 — o1 4
11.5 — 4 8
12-0 — § 8 16
12.5 — 8 24
13.0 — 12 34
13.5 — 17 53
14.0 — 12 65
14.5 — 14 79
15.0 — 10 89
15.5 — 5 %4
16.0 — 3 o7
165 — 1 98
17.0 — 17-5 2 100

Average age of menarche, 13.8 years.
Standard deviation of age of menarche, + 1.41 years.

Range, 9 years — 17 years 1 month,

% Mrs. P. Jayaratne, Biology Teacher, Mshamaya Vidyalaya, Karndy.
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TABLE II

Age of menarche in 100 Lankan school girls in Kaluntenne,
Mahiyangana area.

Age of menarche

No. of school

Cumulative no. of

(years) ‘ girls school girls
11.5 — 2 2
12.0. — 3 5
12.5 — 7 12
13.0 — 10 22
13.5 — 17 39
14.0 — 13 62
14.5 — 18 80
15.0 — 13 93
15.5 — 4 97
16.0 — 16.5 3 100

Average age of menarche, 141 years.
Standard deviation of age of menarche, + 0.95 years.

Range, 11-6 years — 16-4 years

TABLE 1II

Age of menarche in three localities in Sti Lanka

Mean | Difference Sfta[r‘\dard_error
. .| between mean | of thedifference Critical
Locality + S.D. : values between the ratio
(years) (years) mean values
Kandy 13.1 + 1.2
Mahiyangana 14.1 -E0~95 1.0 1153 6:5
Kandy 13.1 + 1.2
Nawalapitiya 13-8 +: 1.41 0-7 185 3.78
Nawalapitiya 13.8 + 141
Mahiyangana 14.1 ¥ 0-95 03 17 1.76
Conclusion

There is a significant difference between Kandy & Mahiyangana and
Kandy & Nawalapitiya, but not between Nawalapitiya & Mahiyan-
Kandy has a lower age of
menarche than either Nawalapitiya or Mahiyangana.

gana, in regard to the age of menarche.
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Discussion

These differences may be due to socio economical differences rather
than climatic conditions, The rainfall of Mahiyangana area
is 50”-75" | annum & the rainfall of Nawalapitiya & Kandy is
125”7-150"/annum. Though there is little difference in rainfall
between Nawalapitiya & Kandy there is a marked difference in the
age of menarche. The Kandy sample was of higher economical
status than the Nawalapitiya & Mahiyangana samples. So a question
arises as to whether economical factors have an effect on the age of
menarche, : :

Summary

The mean, standard deviation and range for the age of menarche were
estimated in a sample of 100 school girls each, in schoolsin Nawala-
pitiya and Kaluntenna (near Mahiyangana). The figur_és were 13.8
years (mean)_, 1.41 years (S.D.) and 9.0-17,1 years (range) for the

Nawalapitiya sample, and 14.1, 0.95 and 11,6—16,4 for_ the Kal}intenne
sample. '

While the mean values for these two samples are not significantly
different from each other, they are both judged to be significantly
higher than the mean value for a sample of 100 school girls who had

earlier studied in the Kandy area. - Possible reasons for the
difference are discussed. :

Reference

Dissanayake, P. Age of menarche in school girls in Kandy, Ceylon.
Proceedings of the Third Biennial Conference of the Asian Associat-
ion for Biology Education, 1970. AABE Secretariat, Science Educat-
ion Centre, University of the Philippines. pp 37-40.
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MOVEMENT OF THE GINITILLA TWIN

fi

D. Xorakahagoda®*

The period of time required for one complete rotation®* % of the

free end of the ginitilla* * * twiner was measured in four separate plants.
In each case it was three hours.

Miss Dhammika Korakahagoda, 16 years, Girls’ High School, Kandy.
% % Circumnutation (Ed.)

% % % Argyreid populifolia (Ed.)
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BEAT RECORDER
R. M. Maddumabanda#%
Aim:-

To'construct an apparatus to demonstrate how to form bLeats when
two sound waves act at the same time.

Description of apparatus :-

A — Drawing arm

B — Suiface having an engraved constant wave

C — Sliding drawing board

D — Pulleys set coupling the drawing board and the drawing arm
E — Operating pulley with handle

% R. M. Maddumabanda, Science Teacher, Wattapuluwa My, Kandy
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Procedure:-

1.~ Pin a drawing paper on the sliding board *C' and clip s
pencil to the drawing arm.

2.  To operate the instrument tutrn the handle ‘B’ clockwise.
Observations:—

Drawing board ‘C’ moves according to the oscillation of the drawing
board with the wave engraved on the pulley ‘D’. Then the resultant
of the two wave beats, are recorded on the drawing paper on the

board ‘C’.

®a
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ROOTING OF LEAVES OF BRYOPHYLLUM PINNATUM

M. Muthuhewa Arachchi#*

Experiments were done to find out the influence of certain factors
upon the rooting of the leaves of Bryophyllum pinnatum. It was found
that the separation of the leaf from the mother plant was essential for
rooting to occur. Darkness and contact each had a stimulating effect
upon bud formation & rooting respectively.

# Miss Manouri Muthuhewa Arachchi, Grade 12, Girls’ High Scheol, Kandy. 16 years.



DOES GUTTATION OCCUR MORE IN
MATURED LEAVES OR IN TENDER LEAVES?
L. PANDITHARATNE#

Introduction

While studying guteation, I noticed that a tender leaf of a Philodendron
species gave out more water than a matured leaf of the same plant. 1
further investigated this phenomenon,

Purpose of the Investigation

The purpose of the investigation was to compare the rates of guttation
of the tender leaf and the matured leaf of the same plant.

" Method

Unopened coiled leaves of a Philodendron plant were chosen. The
dew that had been accumulated on the surface of these leaves was
cleaned by using a blotting paper. The investigation was conducted
immediately after blotting the leaves. The volume of the drop of
water that was present at 6,00 a. m. was measured by collecting into
a graduated pipette. The pipette was a .01 ml pipette with graduation
that enabled reading to the 3rd decimal place. At 7.00 a. m. the
volume of the drop of water that had formed after the collection at
6.00 a. m. was likewise measured. The readings given below are from
5 coiled leaves which opened on the dates given. The maturity
of leaves for investigation purposes was taken thus: the leaf
which opened (uncoiled) on the 16 th was considered as being more
mature than the leaf which opened on the 17 th.

Results

Table I shows the results for seven days,

A -~ The leaf which opened on the 16th. Fig. 1
B -~ The leaf which opened on the 17th. Fig. 2
C - The leaf which opened on the 19th. Fig. 3
D - The leaf which opened cn the 20th. Fig. 4
E ~ The leaf which opened on the 2lst. Fig. 5

#% Miss Lakpraba Panditharatne, 15 years, Girls’ High School, Kandy.
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Conclusion
1. The amount of water given out from the tender leaves is more

than that given out by mature leaves.

2. The rate of guttation decreases as the leaf opens.

Questions that arose while carrying out this experiment
1- Do atmospheric conditions affect tender guttating leaves more

than matured guttating leaves?

2. Is guttation affected by absorption of water by the roots of the
plant?

Reference

Biology Book Il (Sinhala edition) for G.C.E. (O.L) students.
(Department of Educational Publications) Lesson No. 5 page 124-125.
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EFFICIENCY OF SEED PRODUCTION OF
CROTALARIA RETUSA FLOWERS

R. RAJESWARY®

Introduction
Crotalaria retusa, a common shrub isin flower chiefly from September
to April and produces its yellow flowers in racemose (spike) inflores-
cence. The fruit is a pod. The rattling of the seeds within the pods has
given the genus its name which has its origin from the Greek word
‘Krotalon®’ - a kind of rattle or pair of castanets.

Purpose of investigation

To compare the number of ovules in the flower with the number of
seeds in the pod.

Method
From a community of Crotalaria retusa plants near the Field Centre
one plant was selected. From this plant a cluster of green pods and
raceme of the inflorescence were taken (Figure 1.) The cluster of
green pods were numbered from 1-10 in an ascending order. Similarly
the flowers in the inflorescence were numbered from 1 - 11 in an
ascending order.

Counting of ovules in the ovary
In each flower, the gynoecium was separated from the other floral
parts. It was then placed on a clean glass slide and viewed under a
microscope. With the help of two pointed needles the ovary wall
was pierced through its dorsal suture and the ovules were exposed.
The ovules were removed one by one from their placenta and their
numbers were recorded.  (Table 1)

Counting the contents of the green pods
Each green pod was opened along its dorsal suture. It was placed on
a clean glass slide and viewed under a microscope. Since the size of
the green seeds varied, they were graded into types A, B, C,D
& E. A being the biggest, E being the smallest. The number of
seeds belonging to each type was counted (Table II).

# Miss R. Rajeswary, Teacher, St. Andrew's Balika Maha Vidyalaya, Nawalapitiya.
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Counting the seeds in dried pods

Some dried pods were plucked (not from the same plant) and opened.
The good and degenerating seeds were counted and tabulated separately.

(Table 11I)

TABLE 1

Number of ovules in the ovaries

The number of the flowers
whose ovary was opened

Total number of ovules
in the ovary

bt

O W= WUNd W =

70
72
71

TABLE 11

Number of seeds in green pods

Number of the

Description of the

Number of seeds

pod opened peds (size)
A B C D E | Total
1 Big 59 01 02 09 — 71
2 Smallest — 28 — 42 — 70
3 Smaller —_ 48 — 22 —_ 70
4 Small 29 — 02 38 — 69
5 Medium 54 — 14 03 — 71
6 Medium 31 — — 02 40 73
7 Medium €0 — - 10 — 70
8 Big 60 1 — 08 — 69
S Medium 49 - 21 — — 70
10 Medium 40 — 33 — — 73
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TABLE 111

Number and quality of seeds of brown pods.

Number of brown Number of good Number of degencrating
pods opened seeds seeds
1 23 2
2 38 2
3 32 1
4 13 4
5 33 1
6 22 —
7 18 2
8 22 2
9 36 8
10 15 4
Discussion

A number of bees and butterflies were observed frequently visiting an
inflorescence. Hence there was ample opportunity for cross pollina-
tion to occur. So one can suppose that there is less chance for
apomixis to occur.

The sizes and shapes of all the ovules were similar. i.e. theyall were less
than 1 mm in length and kidney shaped. Their number varied from
70 - 175.

The tota!l number of seeds in the green pods varied from 69 - 73. From
this it can be observed that all the ovules in an ovary do not always

form seeds.

The brown pods had a lesser number of seceds than the green ones.

This shows that the number of seeds which are retained in the pods
till the time of seed dispersal is very low.

In a Crotalaria plant bearing a racemose inflorescence the lowermost
pods are the oldest & biggest. But in the plant examined smaller pods
were seen among and below the bigger ones. Of the green pods
counted, the 2nd and 3rd which were very small pods had no A type
(larger) seeds. The pods which were seen higher than these had many
A type seeds, although these pods were younger.
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Conclusion

If all the seeds in this particular Crotalaria retusa plant were formed
entirely due to fertilization, success in fertilization is very high. The
seeds though large in number, are of variable size in the green pod.
In the dry pod the number of seeds is much less than in the green
pod,

Suggestion

To verify whether the seeds were fertilized or not, a microscopic study
of the seeds involving microtomy is pussible, More often the seeds
formed by apomixis haveno endosperm in them, Thus by looking
for the endosperm in the seed (section) one can say whether it is
fertilized or nxot.

Summary

The number of ovules in the ovary of Crotalaria retusa was 70 - 75.
Green pods from one plant, each had 69 ~ 73 seeds of varying size.
Brown pods from another plant had 17 — 44 seeds, most of which
were good.

s
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' BEHAVIOUR AND DEVELOPMENTAL STAGES OF A
TORTOISE BEETLE (ASPIDOMORPHA SPECIES)

E. Rupasinghe*

Notes of observations with regard to habitat, egg laying and
developmental stages.

# Miss Esha Rupasinghe, 9 years, Swarnamall Balika Vidyalaya, Kandy.
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CIRCUMNUTATION PERIOD OF TWINERS
S. Rupasinghe ®

The time taken by the distal free end of a twiner to complete one
circle of nutation was found to be 3 hours for all 5 specimens of the
four twiners (Argyreia populifolia, Ipomea learii, Mikania scandens, Clitoria
species). The passion fruit creeper, which is a tendril climber & not a
twiner, showed no circumnutation.

* 089 8« e@enda, 7. 20, codd DEmr By, Dvndo.
Miss Sujeeva Rupasinghe, Girls’ High School, Kandy. 20 years
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TO FIND OUT WHETHER CUTTING ACROSS A FRUIT
NEAR ITS STALK, HASTENS RIPENING

A. Weerasinghe*

Cutting across the fruit a little below its stalk hastened the ripening
of the fruit in the case of papaw, mango, lavulu, guava, ash plantain,
avocado & pears but in the case of orange & pineapple, cut fruit did not
ripen faster than uncut fruit.

% Miss Anoja Weerasinghe, 16years, Grade 10A Science, Girls’ High School, Kandy:’



Gomp® s (P8 EC1eD8wI0)
owe ©WIC Ui om
DY <@m @Ieon

@8, Dodyuid*

8&D S REI DD DS 5513@6 ety SO emdd 0B, gl ©yd
emvnews »es BDed Bt @siesd wd et & nACK cod
19000 ;8 08B 8gYP g B0 B, IO 8¢l § WA ©Vcw gD
805y 0. Yoo 009 0w i 2® wems 90 BEe O OB SO B 18
8O 2das 0d (17 0 O 20 0 &8). ged Bl 0Bw B § 29@0¢ 6O
e0ems O3 ol wdnd 8D 00 H1ed. OB @ 80 3 @l gucy exIrN gB»d
©®0 80 2 @0» ¢ 13 qlur ens JO wewnr BOFO v,

Go 2RE0 000wz 820 ©O @Bur com FO wews Oxnd swm ©sde&
M OHDd3.  @®H 80 99 mce Sxleds! ewAst gfdm owd
0,80 B v, § oot svemnm Om 0 wlud 8ded 5B On ABO
c880 Daons? B pre 804 KHD® and QO PP Y MIOCL® w30
518 VHdE 80w O 8.

Go DR 06 0ded B O O3 af eems vdw @ o BE
CAs MDD eem BeySia £em B dlmmun ewi wB. ulFe »d NEedY
g dcw b oy guder easldd. P & emegegd BD oxnvd.
o0l BEG &S OB d nDE Ol e O®% ORHOs gud & gdB8edd
God ccdw edvewrs’ DEm® DY) ¢ImO Ced. odetd dcu ool d- A
Boe® 95 a1 B mud om:l eadfny Oc 8 vgd o8 vy Gocs O8sT
08 @Bus gon, Ow vef v yocewsy wn aaddvx 085 m¢ WS O
MOGG edm enm 3. ok B deoom »i®ded IFTAB On Dum & ee
o s ogensd O B eCcon godlvr Clnewnsy & aAsda O
BHAF C1ed. ‘

oot ATE On nd® B¢ B & nAE O8sF cod sed ol w©ig BT
SOBE WO Ced. 0edd 0¥ NAE ®BJwd Buds Wby cdr onede
God ugd 68 skde Buer OB, gduimedd d A »®ed cided
8®1emwed 88em 8D5wn m0ded 928 Suhe On Qﬁgma DlelalN (cXitallola)
0ded ©8 O Dodw) AR cEd.

WIB § v e OO ®adced Bicw (8¢0) Duxy Crod. O O gmé
aes’ D@0wn 5280 s ©ews’ ISP o RACI 80T OB, OF BOws
80 vy 8 - R BELT Deta O EAA. ' :

% el Bodgsles, B398 dgne, Dundd.



60

gsiey § ed® 90 e¢»OT B VWM MY CLEID B2 &9 »ay
CoOB. b 0200 § 2 On ¢ 6DeDA DSwWE 200 w05 o eriued
§ ogy 8 OO =OCed BDJwe 2wy, g% 80 egnd meud 00z7 60?
DIDS0OE OB 29800 egensd udod® nd 2IBCum com® G ed. (1 0» o
20WEY)

e® &1m00wd G RVE =80 12 oBes wigm gnd 0® w0® wml0
12 00 »B Mecum e3m® @A 0c3. 080 ed® mBSe 7E &3 12 o
@15)18 BD omawma.

Go pRE B9ed S ¢Sw Vel DI gytert BBz ©i€ mm®dw &0
e, ceded DD ecnw vl @mi®ded B8O Bodrm olf wildw »CO
cedn aDB. (2 05 Gw)

: 22 eryD A A B o oy e
0rd P s SO @igs YO w80 Cﬁ}jf; -0 0 9mSL
BRI i, 6808 (2 s,
04

s
won oY H
B EECHW T i

iy Cedod HEME OEH ¢HDD & RRE Y edvwn yEd mOLH

cAB. oded gun wom ¢ odvw 28 A O8sT 8857 (9nd ¢C»O O
88257) ewsied 9857 w1906l D9 sford gue 888w On SEE3E. (3 B»
$re30s)

9578e G B 0D 903w B8 2vB 0 ¢ ¢eROST 3w 4 i ewd
5 0®% eoms) (@5 gms ¢bwimadd m®ded 80dw 13 @Bwr mds Dy
Cex.

20D 905 290653 ©es) S0 HRAEI PNB BEHST Gozded® BEE edvwss
54D 20 ¢eRLST ¢ 963D eomS ¢Ir wdded BDdw Dx Oy EI8. cdoetl
0 Bowmd 6dn g5 w0 Duxm § 11, 12 am @0 DED ody yuy» BEed?

09wl auwvgmd eusin® mdxR 308.

[}



@0des me s & Gmds
(Bas® rEuas)

G P - &



62

080 & A &2 28 0 MBS BEO BB BWOWMWE C&d OEH
(5100 8050 B 68m ebesws’ O Mz Brind emd 0B B 23 dm D5
2090048 8056 nED c4dw g1ac e DVINAE ¢l OCm OB, wlud
B2 6- VEID 0005 8O odvw yum B8O BEOY 05 end wdnd 80 vl
BBOD B O . 9T (9 OB Cgoa ddewsy BOmd com, 983
e @DVEWST OWoNZY BY G B, IO DJed SBw Dn e, e
2906 RED @nc ™S 020oust C4d DEm (W edvwd guysn B0 88D,

e® gamaowd S nUCI LS BE JY zen WO GIE. S »AE Ol
oE» WO Bowxt eosd wnRE woeon BOSLD 2» 404 ©bes oned.
(5 OB Greses).

[a)

. < i
A goendE B

§és
- 6mEDd

4 - 13
TSR0 LG 6DMBME G5
e AU

Set3 esDesen - 5

D

28 (1433 SO0 G

)
/

R

HOE s
G620
i &ged
cSEeLs
Sedss] 2o cnpd
Bcsd aeesd  ewend €asét

(1x%)
G5 epBw - 6



62

sgfD G- BV BEy» I ¢ o¢ws AT MBIl D9 sest Ha
On 8853 B 68 805 c1ed. §8.8. 4 & 80% 8v O 890 8. 8. L »
805 QuaBs gane. gy swBe. Coun yows. »F wedd gy 08
00ed 83 (eROTenxsT (6 O G1w) 18 emdy 2D dgerd,

EROSTersy  wes® D008 g wwB BOw emE ©10E of,
93 B¢y eO0 BOw omds §D:5010 VD WIB EW OCEDH DD emmE BWWdD
NS W0 OA.

¢EROST gaadd 0BIHD Bens? HOwes @lded 8D ssemss and
(EQDST el coy DEAHO DD yDimusy ornenB wl. @5 vy 08
Bowsd m® 0wd YO @C B 0o 8@y 8Dxi00 O580 mOn
©80ed dedRws’ 81 EED euesy.

o® Eede e@gied @Bdewus? BODn widur B BB DOm0 e®®
Bws ewlews pon 0. 000 BOws, BED: 857 wgmidn and @ emdna
ne 8300 ved (0 oim ponid ©lde n¢ Y cWd POm §ncd ed
oBuse cusTn® w33, @fded D 61880 ¢ 100, (T OB 618w)

538y & Bews @ »E e emisad 83 BOwWr wiEd BEDO
YReCRET gizd GED. O Buwons, Big D1 core 3898, nd-
1098 o€ed 38 § u8om RVE 206ed FBw By HJ 80nd B .



64

HOW THE RAN-XUMBALA (YELLOW POTTER WASP OR
HORNET EUMENES FLAVOPICTA) BUILDS ITS NEST
AND LAYS ITS EGGS

R. Wijesundera*

The manner in which the banded yellow potter wasp builds its
earthen nest is described.  She makes an earthen cell in about 4 hours on
the first day. On the next day sheclays an egg in the cell & builds a second
earthen cell. This procedure goes on systematically until she has built
her full nest of about 12 cells in arow. The larval & pupal stages are
briefly described. The development from egg to freshly emergeny wasp
takes about 40 days.

# R. Wijesundera, Student, Kingswood College, Kandy.
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EFFECT OF LIGHT & TEMPERATURE ON THE
GROWTH OF MOULD
J. Yakandawela®
The growth of mould on pieces of moist bread placed in a box was
greater in the darker & cooler parts of the box than in the lit & hoteer

parts.
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Miss Juyanthi Yakandawela, 17 years, Girls’ High School, Kandy
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DIVERSITY OF HABITAT AND FAUNA IN FIVE

SELECTED FRESHWATER ENVIRONMENTS

R. C. REYNOLDS#

Introduction.

1.

Newly tormed bodies of water quickly develop a population of both
invertebrate and vertebrate animals, higher and lower plants. No
two freshwater environments are identical physically, chemically or
biologically. It was decided to compare the fauna of five contras-
ting freshwuater environments and to make somes guantitaive assessin-
ents of the diversity of the faune of these environments, and to
discuss reasons for the diiferences that the duta indicated. All five
environmeants are in the vicinity of the Field Centre, Peradeniya.

The five environments and cheir characteristics are

(1)  a concrete-lined drain swept clean from tiwe to time removing
the accumulated sediment and any animals living in the water.
The drain receives direct sunlight around mid-day only. lts
flora is exclusively of microscopic aigae and bacteria. The
substratum of soil washed in by rain is rich in decaying organic
matter. The water which does not exceed 4 cm in depth is

clear and has a high surface area to volume ratio,

) ashallow concrete-lined pit, set into the ground and referred

(it

o

to as the “lime-pit’. Rectangular in shape, 25x%36 cm in plane
the depth of water vearies between O cm where leaves and sedi-
ment have accumulated above the surface of the water and 18
cm  between water surface and sediment. It receives ditect
sunlight for only a few hours in the morning and the remain-
der of the time is in the shadow of a building and of a mango
tree. The volume of water remains fairly constant.  Its flora is
exclusively aigal, the only macrophyte being Cladophora sp.
The water is rich in organic matter ~ the accumulated leaves and
fruits from the mango tree. The sediment is derived from the
disintegration of the cemented sides of the pit (sand and mica)
and soil carried into the pit by the impact of rain on exposed
soil round the margin of the pit.

# Robert C. Reynolds, The Field Centre, Government Teachers’ College, Peradeniya.
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(ii) Ornamental pond. 240 x 480 cm. The water is usually

(iv)

(v)

around 30 — 40 cm deep.  The pond has concrete brick walls
not set into the ground, the walls rising 50 cm above the
ground. Recelves direct sunlight for most of the day. lts
waters are derived from rain and the overflow pipe of a water
storage tank ; output is by evaporation and seepage. Its flora
includes Nymphaea and Hydrille which are concentrated at
one end. The fauna includes a number of large fish. The

substratum s organic mud.

Field Centre pona. An irregularly shaped partly cement-lined
pond. Receives direct sunlisht for most of the day. The
water-level fluctuates considerably from a depth of 3 cm to
over 50 cm.  Input of water is from a tank and rainwater.
Outputs are by secepage which is considerable through the
porous sides and by evaporation. s flora includes Nymphaeu
and Hydrilla, which are restricted to the deeper parts of the
pond because of the periodic lowering of the water level. Its
principal carnivorous inhabitants are tadpoles; no fish live in
the pond.

A short sireich of the Nanuoya Stream (50 yards) at Panide-
niya.  Volume of water, rate of flow and turbidity vary conside-
rably over the period of an year and are dependent on the amount
of rain falling within the catchment area, on the level of the
Mahaweli River of which it is a tributary and which ponds back
the waters of the stream when the discharge of the Mahaweli is
high. Habitats include - fast to very gently flowing water;
rock pools, sandy and muddy substratz. Pollution does not
appear to be important but does include the effects of soap from
the washing of clothes in the rocky parts. Plants growing in
the water are restricted to the muddy bottoms against the
shores of slow moving sections.

3/
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Methods & Results.

1

()

Rancom samples from all the habitets in each envirenment were
taken using a scoop. Each sample was systematically searched and
the occurrence of ecach individual type of animal recorded. In
aldition, each environment was observed for larger znimals which

would not have been caught in the scoop.

The data on the actual numbers of occurrences of the different
animals, strictly speaking, only allows comparison within cach envi-
ronment and not between envirorunents.  Therefore, the number of
occurrences was generalized into a scale of relative abundance to

facilitate comparison between environments —

| = rarc (1—3 occurrences)
/! = moderate (4 — 20 occurrences)

/li = abundant (+ 20 occurrences)

It is imporiant to note that samples have been taken over a short
period of time. The data reflect a situation at a point in time,
October 1978, and it is prcbable that the relative abundance of
organisms changes with time due to general environmental changes

and to the succession of flora ar:d fauna.

The identificevion of animals to the level of the species was not
possible.  Identification was taken to at least the level of the family
whenever possible.  Where it was obvious from observaiion using a
hand-lens or stereoscope that there was more than one species of
any particular family present, individuals were recorded as ‘ Baetidae
A’, ‘Baetidae B’ etc.
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TABLE A

() Qccurrences of animals in each of the environments i — v (sce text for explanation
of these).

/|~ rare (1 — 3 occurrences)
/| — moderate {4 ~ 20 occurrences)
/]] —~ abundant ( +20 occurrences)
Drain Pit Orn FC  Stream

1 iif iv v

Name

1 Flatworm (Platyhelminthes) — 111 - / /
2 Segmented Worms (Oligochaetes) / / —_ — il
3 Woezer Fleas (Cladocera) - — 1l —_ _
4 Ostracoda — — 13} 1 _
5 Cyclops (Cyclopoidea) — - — /1 i
6 Shrimps (Atyiidaz) — — — _ 1l
7 Water Boatman {Corixidae) — —_ / _ Il
8 Backswimmers (Notonectidae) A — — — / /
9 Backswimmers (Notonectidae) B — — - / —
10 Water Scorpions (Nepidae) — — / / _
11 Water Bugs {Naucoridae) — — — — /
12 ater Measurers (Hydrometridae) — — — /
13 Water Crickets (Veliidae) A — Ui — J il
14 Water Crickets (Veliidae) B — / ! /]
15 Water Seriders (Gerridae) — — —_— — 1
16 Water Beetles (Gyrinidae) — — -_— = /
17  Water Geeties (other families) — / — i /]
18 Water-Beetle larvae (various) - /! —_— /] il
19 Water Collembola i — — 1/ -
20 Dragonfly larvae (Odonata) — — —_ — /1
11 Mayfly larvae (Caenidae) — — — — 1
22 Mayfly larvae (Leptophlebiidae) — — — — Il
13 Mayfly larvae (Ecdyonuridae) — — — — i
14 Mayfly larvae (Baetidae) A — /! il 11 1]
25 Mayfly larvae (Baetidae) B — — — — i1l
26 Mayfly larvae (Baetidae) C - - — — 1]
17 Stonefly larvae (Plecoptera) — —_ / / /
28 Caddisfly larvae (Hydropsychidae) — — — — //
29 Caddisfly larvae (Sericostomatidae) — — — — /
30 Culicine Mosquito larvae 11 — — — 11
31 Anopheles Mosquito larvae — — — —_ /
32 Mosquito Fupae /1 - - et /
33 Midge larvae (Chironomidae) — / / / 1y
34 Biting Midge larvae (Ceratopogonidae) — — — — /
35 Cranefly larvae (Tipulidae) — — — — /
36 Blackfly larvae {Simuliidae) — — —_ — 1
37 Mothfly larvae (Psychodidae) ] — — — L
38 Hoverfly larvze (Syrphidas) /] — — — —
39 Water Snail (Pilidae) — 11 — 1) //
40 Woater Snail (Planorbidae) — / — —- /
41 Tadpoles (Amphibiz) A — N 1 /1t —
42 Tadpoles (Amphibia) B — — — 1t —
43  Fish — 1/ - /
(b) Totals
Total of all types of animals 6 11 Q 17 33
Total excluding rare animals 4 6 5 9 20



71

4 An index of habitat diversity. One of the most obvicus differences
between the environments i—v was that of diversity of habitat within

each environent.  As an assessment of that diversity, habitats in
environments i—v have been  tabulated (Table B). The habitats

listed are bused solely on the observation of those environtments and

this is therefore a qualitative assessment.

TABLE B

(a) Halitats of environments i — iv
x — préesence of the habitar

Drain Pie Orn FC

1 Concrete sides of peol or drain X X X X
12 Bottom sediment and detritus X X X X
3 Clear Water X X X X
4 Tangles of Hydrilla/Cladophora — X X X
5 Stems and leaves ¢f Nymphaea - — X X

(b) The habitats in tie scream, (v), are liable to alter. Below iz an attempt (o
list the more obvious.

1 Fast flowing water

2 Rocky substratum in fast flowing water

3 Sandy substratum in fast {lowing water

4 Slowly moving water

5 Rock in slow!ly flowing water

6 Sandy substratum in slowly flowing water

7 Muddy . y ., .

8 Still, or very gently moving water — clear water

9 — ditto — — turbid water

10 — ditto — — pools on rock

11 — ditto — — pools with sandy substratum

12 — ditto — — pools with muddy substratum

13 — ditto — — amongst plant stems (Polygonum sp) near
shore.

5 The assessment of the diversity of habitat in environments i — v is

very crude and although the data do not allow the conclusion that
the environments i — v have respectively 3, 4, 5, 5, and 13 habitats,
the data probably do permit the environments to be ranked accord-
ing to the increasing diversity of their habitats as shown below -
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(1) drzin (&)

() lime-pit (D)

(3) Ornamental pond (i)
Field Centre pond (iv)

(4) Stream {(v)

scussion & Conclusicon.

Bearing in mind that the data are crude and should be treated with
caution, 2 number of conclusions can be made.  (2) That with the
exceotion of the Ornamental Pond (iii} there is an increase in the
diversity of the fauna with au increase in the diversity of the habitats
in the environment; and (b) that the drain was the poorest and
the stream was the richest in fauna.

The fauna of the Oranamental Pond is not as diverse as could have
been expected, and this may be due to the presence of fish in chat
pond. This could explain the absence of water siails in (iii) corapt-
ared with their abundance in (ii) and {iv}, as the fish would eat their
eags, although fish tanks and ponds do commonly contain large
numbers of water snails. The Ornamental Pond is rich in small
crustacea (Cladocera, Ostraceda, Cyclopoiden) compared with (i)
which may be due to the latter’s shady position restiicting a richer
growth of microscopic algae. Casual examinations of both lime-pit
(ii) and Field Centre pond (iv) have shown that the latter has
much grester flora of distoms and other green algaw. Both (i) and
(iv) possess adult water beetles and beetle larvae; it is possible that
sampling did not produce beetles or their larvae in (iii), rather than
the fact that they were zbsant; nevertheless if beetles are present
they are not common.

The fauna of the drain (i) is dominated by Culicine mosquito and
Psychodid larvae.  Of all the environments this is the least {avour-
able not only it is very rich in decaying organic matter (low in
¢ree oxygen and rich in toxins) but it is zlso ephemeral A succession
may exist buc it is unlikely that faunal or floral succession proceeds
much beyond the first stage of colonisation by bacteria and
microscopic algae before the drain is cleared and the cycle begins
again. Both mosquito larvae and psychodid larvae develep quickly;
neither has an adult aguatic stage; both are air breathing, respiring
tarough a siphon situated at the rear of the bedy.  The Psychedid
larva is a detritus {eeder, the mosquito larva is a suspensicn feeder.

T Y
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Both are admirably suited to the temporary environment a drzin
affords. The above points are also true for the Syrphid larva which
like the Psychodid and mosquito larvae, is found only in this
environment of the five samoled.

The fauna of the lime-pit (if) is dominated by “grazing” animuls-
snails, tadpoles, mayfly larvas and flatworras. The fauna of the
drain (i) is not repeatid, in past due to the greater depth of water
and Detter oxygzenation and partly to the carnivorous feeding of
late-stage tadpoles.

The Ornamental Pond (iii) and the Field Centre pond (iv) are similar
in the habitats available.  (iii) is the more stable environmert, being
less liable to fluctuations of water Jevel. This factor may account for
the presence of the fish which could not survive the periodic low
water levels in (iv) which diminishes the diversity of fauna.

Morsquito larvae occur in the drain and the siream (v), but notin
any of the cihers.  Their absence may be due to the tadpoles or fish
in (i1}, (il and {iv). Tadpoles in their later stages have been observed
to consume moribund tadpoles as well as plant material.

The stream obviouslv has a wide variety of habitats, and these habi-
tats are by no means fixed but move as the amount of water flowing
changes.  Ualike the drain, it cannot be said that thcse habitats are
ephemeral because of this, but rather like the colours of a kaleidos-
cope, the various habitats change in extent and rtosition but ave not
entirely obl od.  Organisms removed downsiresm at times of
flood are re-introduced by the same mechenism from upstream as the
water level is lowered. For this resson the stream can suppost a
very lorge variety of organisms in its large arrey of habitats.

Further work — the possibilitics of further work are immense. The
following are perheps the most obvious —

(a)  Exbaustive studies of the fauna of the various pends  and
stream with the intention of producing a detailed list of
species.  This would probaly produce species new to science.

(b) Detailed study of the habitats (and sub-habitats) of the stream
and their faura. In this connection a mapping of parts of the
stream where Culicin: and Anopheles mosquito larvae occur
would not only be interesting but useful.
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Swamary
Five diffcrent {reshwater habitats - drain, shaded pool (lime-pit),
ornamental pord, field centre pond and stream - were sampled
for their fauna. The total number of occurrences of each type of
organism was recorded. These data were generalised into three
categories of relative abundance - rare, moderate and abundant - in
order to compare the five environments in respect of their diversity

of animal life (Table A).. A qualitative assessment of the diversity ﬁ
of habitass in each environment was made (Table B) and conclusions >
were drawn from a comparison of the data on diversity of animal y

life with the diversity of habitats available for colonisation. As an
epilogue, some suggestions were made for further work in the field
and laboratory on the lines of this investigation.
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