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The primary purpose of Science Investigations is t o  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 helshe is in a school or institute or  university 
o r  outside these educational institutions. Members of the general 
public are as welcorne as anybody else t o  publish their research work 
in this journal. 

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 t o  the scientific litera- 
ture. They publish their work in established scientific journals, of 
which the Ceylon Journa l  of Science and the Journal  of the 
Nat iona l  Science Counci l  of Sri Lanka are examples in this country. 
The persons whom we have in mind, on the  other hand, are mostly 
those who wish t o  cnrr y out  simple scientific investigations without the 
help of paid assistants, often without any access t o  expensive instru- 
ments, and rather ignorant of the scientific literature. In  short they 
are the amateurs who work for the  loveof it, despite t he  fact that 
the public examination systems (such as the General Certificate of 
Education examinations) ignore and therefore hinder such work. 
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There is nothing derogatory about simplicity in science, so long as it 
conforms t o  the norms of scientific activity. These include a clear 
recognition of the problem on  which the research is done, a suitable 
design for  t he  investigation, a proper statement of results, the dra- 
wing of warranted conclusions and a discussiorl of the work with 
reference t o  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 welcori~e this type of material too, but it will 
exclude news items and general reviews. 

Science Investigations is no t  the first of its kind in Sri Lanka, but 
we hope tha t  i t  will survive and even flourish unlike its predecessors. 
These have been occasional and isolated publications of simple 
research material at  rchool level, such as the two slim volumes of 



School Biology Imvestigations published several years ago b y  the 
Sri Lanka Association for the Advsncenlent of Scien~e. ?'he 
Northern Province Science Teachers' Association has for Inany 
years been conducting a sustained programme of hydrobio1ogic:l 
work in Thondaimannar; a number of volumes have been ~ublished 
and they constitute a notable series of continuing publications of 
scientific work by school teachers and students 111 Sri Lanka. The 

B 
present journal hopes t o  open the door for publication of sirnple , 
scientific investigational work from all  parts of Sri Lanlta in sll three ' -* 

languages. 
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Notice to ccntr~butorj 

1 Science Tnvestig;~tio~.a is sponscred by  the iylorkin;; Committee 011 

Science Education Fesearch of the NaticnaI Sc ie~ce  Council of Sri 

La.nka. It is publiahcd by  the Council. Tl?c main purpose of the 

journal is t o  provide a xediurn for the pub!icarion of sin~plcr picces of 

scientific investigation G research doi:s in Si-i Laril.ra. Anybody may 

send in contributions for publicatic:n, It  is hoped tha t  thc main 

contributors would be scl~ool  pupiis, school tencl~cru and undergradu- 

ates. Contributions may bc made in z 1 . 1 ~  brai~ch of scirnce, ii~cludilrlg 

agsi.culture, h o t a n ,  chemistry, 6,asf.h :izicnce, pi-.ysics & zoology. 

2 .  Contributions should t:a!-.e o x  of four fo:~nq-papers, notes, 

bibliographies &. ~,uidcs for scientific identifit, aiion of objects. 

2 1 Papers should take the custorr:ai-y format of scicfitiiic Dsrcrs 

Typical!y a paper would consist of a 1:urnber of sccticns:-- 

Heading, Author's/ai~thors' name ( s )  6.. place of work, Intro- 

duction, Materials & methods, Resul:cs, Eiscussi<in {including 

cc~nclusions), Summary, Acknowledgmcni:s, Refcrcnces. 

2.2 Notes may consizt of inteiesting obsc~i ia t~oas  made by the 
author (s). No, fixed fcjrnlat need be adhered to. 

2 -3 Bibliograpf~ies - lists of scientific papers, moricgraphs artd 
texts on any scientific subject, with special refcrcnce to  Sri 

Lanka. 

2 -4. Identification 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 tk [new s ite~ns will not be 

ncceptt--d. 

3 - La.nguage The contributo.rs may write in Englirh, Sinhala or 

Tamil. It  would be helpful if articles written in Sinhala or Tamil 

gave a summary in English. 



4 + Manuscript 

4.1 Two copies of the manuscript should be sent. 

4 . 2  The manuscript should ~ r e f e r a b l ~  be typewritten. Where 
this is not possible, a neatly hand-written manuscript may be 
acceptable. 

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

4.4 Photographs, if any, should be glvssy prints. 

4 5 Tables should be prepared on separate sheets of paper from 
the text. The text should indicate where the table should 
appear in print; the indication could be given by a sign such 
as this:- 

Table I1 near here 

4 a 6  Each section of a paper s'nould preferably begin on a fresh sheet 
of paper. 

4 . 7  Contributors are advised to  write in a style 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. 

4 68 References consist of the names of papers & books which 
are cited in the text of the article. They should take the form 
shown below:- 

References to papers: 

Maheswaran K, Mendis N. H. I., Herman Y. E., de La 
Motte I. 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. 



References to books: 

Kirtisinghe P The Amghibia 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 
et al. 

Examples 

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

A monograph on the amphibia of Sri Lnnka (Kirtisinghe, no 
date) lists . . .- . - -  

A study of the feeding behaviour of the Lanka elephant 
(Van~u~lenberg,  1977) showed that - .  . . - . 

5 .  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. 

6 .  Contributions should be sent to: 

The Chief Editor, 
Science Education Research Committee, 
National Science Council, 
4715, Maitland Place, 
Colombo 7. 
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RELATIONSHIP BETWEEN SHOE WASTING AND 
HANDEDNESS 

D. D. Dias* 

Wasting of shoe heels was found to occur predominantly cn  thc right 

side in 65 (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 hypothesiscd that the wastiog 

of: the heel occurred on the person's dominant side. In accordailce with 

this it was found that the 31 persons who showed left heel wasting \yere 

really left handers (although they now write with tl?e right hznd). In a 

separate sample of 40 left handers, it was found that 34 (850%)  showed 

left heel wasting and 6 ( 15%) showed right heel wasting. These 6 were 

found to be true right handcrs, while the 34 were true Ic{t handers. 

* Miss Dharma Deepa Dias, Girls' High School, Kzndy. I6 years. 





KELATiONSI-UP EETWHEN P!TCi< OF "II-IE COILS AND 
THE CIP\CLTMFERFNC:E OF TUE SVPPCKTING STEM 

&)6< 93 9@2&& CinCuMFERENCE OF THC STEM (CM) 



8,ELFaTH'IONSI-fIP BETWEEN THE PITCH OF THE CO?l,S 
OF A TWINER AN13 THE CIRCLJMFERENCE OF THE 
SUPPORT AROUND \9yTf4ICW THE TVdZNER 60ZT25. 

There was a linear 1-elationship between the pitch of the coils of the 
twiner Mika~ia zcrtndens and the circumference of the supporting tree. ,  

sic Miss Dharma Deepa Dias, 18 years, Grade'l2, Girls' High School Kandy. 
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NUMBER OF SECTIONS AND TURNS IN THE TENDRILS 
OF TME BITTEX GGURD AXD PASSPON FRUIT CREEPER 

Tendrils of thc bitter gourd creeper G the passion fruit creeper 

consist of one :o six or seven sections o~ld  each section is a spiral contai- 

n i n ~  a number of turns. The commonest number of sections p e r  tendril 

was two. In the.ic two-section tendrils, thc number of turns in the first 

section (near :!xi: point of attachment of t h ~  tendril to the  was: 

often a little more than in t h e  second section. 

.Pc Ajiiha Dissanagake, 11 years, Gro2e 12 studetlt, Girls' High Sc!lool, Kandp. 





TIME TAKEN FOR A POLLEN TUBE TO EMERGE FROM 
BALSAM POLLEN GRAIN & MEASUREMENT OF THE 
LENGTH OF THE POLLEN TUBE IN  -4 GIVEN 'TIME 

A. Dissanayake & S. Bai~dula'* 

While observing a wet rnount of the  pollen of several species 

of flowers. it was notcd that only the grains of the  common garden 

balsam (1nzp:ctiens) gave rise to a pollen tube. This showed a lrrlgth of 

about 250 microns in 10 minutes. 

I M i s s  Ajithn Dissanayake, Miss Swarna Bandula, Students, Girls' High School, Kandy. 



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

I. ERIACAMA* 

Purpose 

The pclrpose of this investigation was t o  study the sleep patterns 

of a group of girls aged 13-18 years. 

Procedure 

Data regarding the sleep patterns of 99 students in a girls' school 

in Kandy were obtained durirlg the latter half of June 1973. Eighty 

six of the girls were between 15 and 17 years of age. 

Each child kept a record of the time she went t o  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 I. 

TABLE 1 

Sample record of sleep by  an individual subject 

Brealc i n  
sleep 

-- 
- 
- 

- 
- 
- "- 
- 

T i m e  a t  which 

* Indrani  Eriagarna, Biology Teacher,  G ~ r l s '  H i g h  School,  Kandy, Present address: 
Field C e n t r e ,  Teachers' Tra in ing  College, Peradeniya. 

D u r a t i o n  of sleep 
(hours) 

Date 
s!eep began I- 

Day 

- 
- 
- 
- 
-- 

- 
- 

1 NICht -- 
1 

22.6.73 12 m:dn~gI i t  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. 

26 6.73 9.00 p. m. 

27 .6 .73  8.CO p. m. 

28.6.73 9.15 9. m. 

6 30 

8.30 

9.00 

9.CO 



The data for  each individual wrre sumrnar;zed in thc following 
manner:- 

Ave~age ?mount of sleep in hours E . 3  h 
Median 8 . 5  h 
Range: lowest reading 6 . 5  h 

highest 1-e::ding 10.2 h 
diff ereiice 3 . 7  h 

'The study was done in two groups of girls--Group I c~nsisting 
0' all 65 students of two G C E (8 Level) classes, Group 11 consisting 
of all -34 studellts 04 a repaat G C E (0 Level) class, giving a total 

rL 

of 99 students. 

Next, the result; wetc tabulated as shown. in Toble !I. 

TABLE I1 

Manner of tabulating the rcs.~;!.ts for %:he 99 subjects 
. . - pp - 

I I 

7 - ,  . t  

1 ne ari.ca::-&cal mean, s tand~rd deviation and median of columns * 
(b) (c) and ( e )  of Table I1 were calculated separately for Group I and 
II, and  for both grovps as a 7;virhole. 

Table 1x1 shows t h e  totai amount cjf  sleep per 24 hours in the 
99 subjects, arid Tabie 3V shows the amount of daytime sleep in the 
14 Subjects who manifested it. 

Totai anlo::iit of s!eep 
Person FK 224 hours. 

(hours) 
-. 

Range 
(hours) 

Mean 

- Jyl 7 . 6  

Diffe;encc between 
lowest 2nd highest 

Median 

(c) 

7 -7 

9 . 0  

I ! 

7.0 I 6.5 
-- 

readings 
(hours) 

-~ (di 

5 -8 -  9 - 3  1 3 5 

1 8.5-10.0 

4.4-10.3 

1 . 5  

Y 

5.9 



TABLE Iil 

Total amount of daily sleep i~ 99 s ~ b j e c t ~  
The three coiumns of f igu~es shown here correspond to 

coiurnras (b) (c) and ( e )  of Table II 
- - - l - - . - l l - - l . - - - - - D . I - I  

Total zmount of Sleep 

------ 
Group I (nr65) 

Arithrneticol menn 
Storldard deviac ion 
Coefficient of variation 
Median 

Group Xi ( n  = 34) 

Arithmetical mean 
S~andard  deviation 
Coefficient of variaticn 
Median 

Whole group (ne99) 

Arithmetical mean  
Stanrlard deviation 
Coeffcienc of variat.ion 
Median 

TABLE 1x1 

Duration ( h o ~ i s )  I 0  minutes to 3 hours 
145 minutes 

Student's test was used t o  see whetl2er the arithmetical mean 
for Groups I and I1 were significantly different; t -24, ? greater than 
.4, difference no t  sig~?ificant, 

Daytime sIecp 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 IV). 



Conclusions 

1. The mean duration of sleep per 24 hours was found to be 7 . 2 6  
hours. 

2 .  There was no significant difference between the mean duration 
of sleep in Groups I and 11. 

3. About 85 per cent of the subjects did not show any daytime 
sleep during the period under consideration, although the p e r i ~ d  
included a weekend. 

Discussion 

The median may be a safer measure for average dura~iotl of sleep 
than the arithmetical mean. O n  certain days the subject may have 
slept only for a few hours due to purely extraneous rcasons, e . ~ ,  

7 :I e two Subject No, 18 of Group I1 had 10 hours of s!eep one night, nl '1 
days later she slept for only 42 hours. This would considerably affect 
the mean duration of sleep calculated over the period. It was therefore 
decided to calculate the median too for c ach 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 ( 0  Level) examination of December 
1973. A 2.78 h average difference between the highest and lowest 
measurements recorded by the subjects (table 111, last column) mzy 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 it1 London was about 
8 hours, whilst their range of sleep was 5-12 hours (Anderson et ul 
1968). 



Figure I .  

FREQUENCY D I S T R ~ B U ~ O N  OF THE AVERAGE SLEEP PER 

24 HRS IN A GROUP OF 99 GIRLS AGED 13 - 18 YEARS 

5.Q 6.0 7.0 8.0 

AVERAGE .SLEEP PER 24 HRS !HR$ 



Bedell Thomas & Pederson stated in 1963 that the average 
anrount of ~ 1 2 ~ 2  desired to  feel their best by a group of 1122 young 
adults of both sexes was 1 - 8 hours per night. 

Only 14 of the 99 students showed any daytime sleep. Of these, 
8 subjects seemed t o  sleep as a habit during the day, though none of 
them recorded clay time sleep continuously over the periocl of s tudy.  

Summary 

Sleep patterns were studied in 99 sclAool girls aged 13-18 years, 
who were studying for a public examination. The mean duration of 
sleep per 24 hcurs was 7.26 hours, standard deviation 0.84 h. Dzytinle 
sleep occurred in only 14 o: the 99 girls; only 8 of the 14 seemed to 

take daytime sleep as a habit. 

References 

Anderson, J., Beckitt, D., Ocal, M. A. & Cocker, P. How clinical 
students spend their time. British journal of medical education, 
1965, 2, 4-10. 

Eedell Thomas, C, & Pederson, L. A. Psychobiological studies on 
sleep habits of healihy young aduits with observations on levels of 
cholesterol and circulating eosinophils. journal of chronic diseases, 
1963, 16,1099-1 '1 14. 



CONSTRUCTION OF A SIMPEF, 
ELECTROSCOPE 

D. B. HERATM* 

The normal type of gold-leaf electroscope thnt i s  explaine?. in 
class text books is very rarely seen in school :aboratories. Owing  t o  
the  shortage of electros~atic apparatus available in s c h ~ o l  leboratorirs 
or, owing t o  the dryness of !zssons o n  electrostatics, both teacher 3rd 
student show hn~d ly  any interest ii? these Ipssons. It would be useiul 
to explore the  best possible nlethocls to  demonstrate t o  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 t o  f in( '  out the best combi- 
nation of items that would constitute an  electroscope (other than the 
normal gold-leaf type) and t o  s!;,ow how it ivorlts. 

Materiais Required 

T h e s c  can be slIvided into 4 categuries: 

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

8. Polystyrene spheres, polythene spheres, pith balls, small rubb- 

er balloons ( 2  from each variety). 

These pairs ot spheres were of different sizes ranging from 2 mrn 

up  to about 2 cm. 

Preferably the larger spheres were hollowed out  t o  reduce the 

weight as miich as possible. 

C. The objects that can be  used t o  produce frictional electricitjr 

namely polythenelwool; polythentlhair; giasslsilk; poly? 

thenelpolyester (cloth). 

D. Other materials such as beakers or  bottles jpiastic/g',ass), 
silica gel, etc. 

* Mr. D. B. Herath, Teacher, Zahira College, Garnpola. 



Method 
Various groups of material were atranged as shown in Figure 1 t o  10 

plastic cover 
I 

bol ls gloss beaker 

silica gel 

FIGURE - I 

Figurc I shows two small polystyrcne 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 polythcne sheet was rubbed against wool-10 times. The pol)- 
thenc sheet was then immediately held just abovc the plastic cover 
(over the beaker), and the deflection of the pvlystyrenc balls was noted. 
The polythene sheet was then eartkcd by touching it whilc standing 
bare-footed on the floor. This sheet was again rubbed against wool 
10 times as done previously and held immediately o n  the side 
of the beaker. No deflection was observed. 

The experiment was repeated sc\lernltimes and observat lo~s were nladc as 
earlicr. 

p l o ~ i ~ o  baf f le  

small polystyrene 

silica gel 

FIGURE - 2 



Figure 2 indicates two small polystyrene balkof  equal size, hung by 
means of nylon threads of equal lengths. This was arranged in a 

plastic bottle covered with a plastic shcct. A polythene sheet, rubbed 

10 times against wool, was itn~ncdiately 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 chargcd in the same 

manner as indicated caslicr. This time it was held on the sidrs of the 

plastic bottle. 

It was observed that the polystyrene balls were deflected. 

This experiment was repeated several times. 

cotton threads 

polythene air soes 

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 t he  rod was brought near the polythene sacs they got deflected, and 

the deflection was increased. 



The experiment was repeated several times. 

LL-////'/////I//////////////////////& 

threads 

po!ythene air sacs 

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

FIGURE - 5 



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

large hollow polystyrens b ~ l l s  

FIGURE - 6 
The apFaratus was,the same as in Figure 4, but large (about 

- 2 cm in diameter), ho!low polystyrene spheres were used instead of 
polythtne air sacs. 

n-~lon threads 

small polystyrene spheres 

FIGURE - 7 



The apparatus was similar to  Figure 6 but small polystyrene spheres 
were used. 

nylon threads 

polystyrene discs 

FIGURE - 8 
The apparatus was similar to  Figure 7,  but two thinly cut polystyrtne 

discs were used instead of spheres. 

.+- metal  disc 

metal disc .,/ 
medium size 

polystyrene ball 

medium size 

FIGURE - 9 



Two metal discs were attached to either end of a metal rod 
(copper wire). A medium size (about 1 cm) polystyrene bphere was 
attached to  a cotton thread, and both metal rod and cot to~l  thread 
were fitted to  a cork that was fi t ted to a conical flask. At the bottom 
of the flask silica gel was placed to  absorb the moisture that m a y  be 
present in the flesk. 

Th- charged polythene sheet was held just above the upper 
metal disc, and any deflection was noted. 

FIGURE - 10 

Two medium size polystyrene balls (each 1 cm diameter) were 
hung by means uf nylon thrtads, to a cork and the latter was fitted to  
a conical flask. Some silica gel was placed at the buttom 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 polystyrerle discs u-ere hung by means of 
nylon threads. 



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

Notes & Suggestions 

1. Length of cord used can be varied and the experimerit repeated. 

2 .  A damp atmosphere is not  suitable for the a5o.i.e experiment. A 
dry atmosphere is ?referred. 

3. The deflection produccd in cach expcrinlent may bc measured in 
degrees in order t o  arrive a t  mole definite results. 

4. Each experiment may bz carried out ;gain using a c;:;d-board or 
wooden box in which one sjd: is replaced by  a glxss sheet or a 
polythenc Aeet.  

( I t  should bc noted that th: above experiments were carried out 
in a humid atm.~sphere, at the Field Sci~rrce Centre, Peradeniya Tea- 
 hers' Training Co!!ege. The dates being the 12th, 13th and 14th of 
September 1978). 



THE FLOWER OP AMGYREA 
BOBULEFf3EHA 

Argywia pop;tlifolia is a very co:nmon wild creeper. It belongs to the 
family Convolvulaceae a n d  its flowers are light purple in coiour 
having a n  average di3meter of 45 mm and a length of 54 mrn when 
c ~ m p l e t e ! ~  open. 

Purpose of investigation 

The purpose of the i~vestigation was t o  find out 

1 whether a flower of A ~ g y r t i c  popzllijolia (Sinhala, Cirithilla) 
remains open for more than one day. 

2 .  the animals whicl; pollinate it. 

Method  

On three mornings the stalk of 10 open flowers t ie t i  lightly 
with thread and  observation were made the nest morning a t  about 
9.00 a. m. 

Two or three flowers were observed closely thesc three days for most 
of the  time frorr, 8.00 a. m. t o  3.00 p.m. This was to caprure the 
animals tha t  visited them. The captured animals were kept in the 
refrigerator for  about 15 minutes t o  inactivate them and then 
observed under  the microscope t o  see whether pollen of the type 
found in this flower was found on their bodies. 

Observat ion 

It was observed that  the flowers which were tied with thread had 
either dropped off before 3.00 a. m. or faded a n d  dropped off in 
the course of the day. The  animals that visited were: 

1. Small black ants 

2. Small black beetles 

3. Bee belonging t o  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, Hil!woodCol!ege, Kandy. 



Conclusion 

The flowers remained open only for one day. As thi: 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 t h e  Field Science Centre, Peradeniya 
Teachers' Training college,  where this work was done. 



AGE OF MENARCHE OF SCHOOL GIRLS ' 

IN DlFPERENT AREAS OF SRB6 PANKA 

P. J A Y  ARATNE* 

% Mrs. P, Joyaratne, Biology Teacher, Mahgmaya Vidyalaya, Kandy. 

Purpose of investigation 
The purpose of the present study was t o  make an estimate sf tile age 
of n~enarche in girls in d8ferent areas of Sri Lanka. This study was 
doae as a continuation of a study carried oclt in 1970, t o  estimate 
the age of menarche in school girls of Kandv (Dissanayake, 1970). 

Method 
The study was done in 2 schools in 2 areas of Sri Lanka. Sample 1 
was from a school at Xaiuntennci (Mahiyangana area) which is in 
the dry zone. Sar~ple  II tvas from a school a t  Nawalapitiya which 
is an area of cool wet climate. In each area a sample of 100 school 
girls f rom grade 6-10 were taken. The date of birth & the date of 
menarche were recorded by interviewing these students. The child- 
ren were known t o  the biology teachers of the 2 schools and it  is 
assumed that the s~ildents' replies were reliable. 

Results 
D.esults are shown in Tables I, I1 6. I!!. 

TABLE I 

Age o: nenarche in lGO Lankan School girls in Nawalapitiya 

Cumulative no. of 
school girls 

--- 
1 

Age of menarche 
(years) 

-- - 

9.0 - 

No. of school 
girls 

1 
9.5 - 1 I 2 

10.0 - 1 o i 2 
i0.5 - 1 3 
11.0 - , 

I I i 4 
1i.5 - i di 8 
12.0 - 1 8 I I 16 
12.5 - i 8 24 
13.0 - I I t  36 
13.5 - 1 19 55 
14.0 - 

I 
12 65 

14.5  - 14 73 
15.0 - 10 89 
15.5 - 
16.0 - 
16.5 - 
17.0 - 17.5 -- 100 

Average age of mensrche, 13 -8  years. 
Standard deviatiotl of age ~f menarche, 5 1-41 years. 
Range, 3 years - 17 years 1 ~nonth.  - -. 

5 
3 
1 
2 

94 
97 
98 



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

Age of menarche No. of school I Cumulative no. of 
. . (years) girls school girls 

Average age of menarche, 14.1 years. 
Standard deviation of age of menarche, + 0.95 years. 
Range, 11 a 6  years - 16.4 years 

TABLE 111 

Age of rnenarche in three localities in Sri Lanka 

I (years) 
I 

I (years) I mean vdlues 1 
I Mean ( Difference Standard error 

+ S. D. ! between mean of thedifiercnce 
Locality - values i between t h e  

Critical 
ratio 

Kandy 13.1 + 1.2  1 
13.8 7 1.41 / 0.7 ' I .I85 1 3-18 Nawalapitiya I i 

Kandy 
Mahiyangana 

- 
Nawalapitiya 13.8 + 1.41 
Mahiyangana 14.1 % 0.95 1 0.3 

- I 

Conclusion 

13.1 + 1.2 
14.1 -F 0.95 - 

There is a significant difference between Kandy & Mahiyangana and 
Kandy  & Nawalapitiya, but not between Nawalapitiya & Mahiyan- 
gana, i n  regard t o  the age of menarche. Kandy has a lower age of 
menarche.than either Nawalapitiya or Mahiyangana. 

1 

I 
,153 

I 

6.5 



Discussion 

These differences may be due t o  socio economical differences rathet 
than climatic conditions, The rainfall of Mahiyangana area 
is 50"-75" 1 annum & the  rainfall of Nawalapitiya & Kandy is 
125"- 15O"]annsm. 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 menatche were 
estimated in a sample of 100 school girls each, in schools in Nawala- 
pitiya and Kaluntenna (near Mahiyangana). The figures were 13.8 
years (mean), 1.41 ycars (S.D.) and 9.0-17.1 gears (range) for the 
Nawalapitiya sample, and 14.1, 0.95 and 11.6-16.4 for the Kaluntenne 
sample. 

While the mean values for these two samples are no t  significantly 
different from each other, they are buth judged t o  be significantly 
higher than the  mean value for a sanlple 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, CeyIon. 
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. 



uega &89;5j)-3 d650a 8 5 3 3  &&33dc5 Dze amdd a a m  96 a D  O E d  
0 ~ 3  a 2 9 3  rn~iqe$, @m@g8. q d  ugO @3&3 c3dgc~m 45?J353cj-m' 6d dtd 
Ores 8it1)d Q Z S ) @ ~  ~~8 633 e ~ 3 3 D d  WOW& md & h Z j  ~ B C S  

qm8& 5 q ~ a  4d93 eszw ~3:r)waCl D6d Dl& 8BQ 2a3OrnD wsend md oi3Q. 
g39c 

aqa ar.yzi9m. Q Q ~  f 
-- -. 

I I 

4 O L ~  0,e 
I 

a38d 0a.Q. 6.00 

[I-- -- - 
6.30 bdjsm1~6 Dab a3 ~ q 5  $ad 

-- 
ifom 

2 - 

8.00 Oob 

-- 
~ q &  to3 d38m qmd 

1 9.00 Llam 
I 

A -  

CR? 6 B w ~ n  <QG 



MOVEMENT OF THE GINrTIEtA TWIKEB 

D. Korakahagoda* 

The period oi time required for one complcte rotation* " of the 
free end of the ginitilla* * twiner was measured in four separate plants. 
In each case it was three hcurs. 

-- 
O Miss Dhammika Korakahagoda, 16 years, Girls' High School, Kandp. 

C Q Circumnutation (Ed.) - * * Argyreiu populifolia {Ed,) 













BEAT RECORDER 
W. M. Maddumabanda* 

To!construct an apparatus t o  d.emonstrate how to form beats when 
two sound waves act at: the same time. 

Description of apparatus :- 

A - Drawing arm 
B - Sulface 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 Mv, Kandg 



1 - Pin a drawing paper on the sliding bozrd 'C' and clip s 

pencil to the drawing arm. 

2 To operate the instrument turn the handle 'E' clockwise. 

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'. 
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ROOTPPTG OF LEAVES OF BRYOPHYLLU M PINNATU M 

ha. hifuthuhewn Arachchi* 

Expriaents were done to  f ind ou t  the influence of cer:aiu factors 
upon the rootifig of the leaves of BqophyIlua~ pinnattm. It was foulsd 
that the separation of the leaf from the morher plant w::s essential for 
rooting t o  occur. Dz~kncss snd contact each had a stimulating effect 
upon bud formation & rooting respectively. 

% Miss Manouri Muthuhewa Arachchi, Grade 12, Girls> High Schcol, Kandp. 16 years, 



DOES GUTTATION OCCUR MORE %!+i 
MATURED LEAVES OR IN TENDER LEAVES? 

In t roduc t ion  

While studying gutt  ~ t l o n ,  I noticed that a tender leaf of a Philode~dron 
species g a ~ ~ e  out more water than  a matured leaf of the same plant. I 
further investigated this phenomenon. 

Purpose of t he  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 zi Philodendron plant were chosen. The 
dew that  had  been accumulated o n  the surface of these leaves u7as 

cleaned by using a blotting paper. The investigation was conducted 

immediately after blotting t he  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 .O1 ml pipette with graduation 

that enabled r e a d i ~ g  t o  t he  3rd decimal place. At 1.00 a. m. the 

volume sf the  dro2 of water that  had formed after rh t  collection at 

6.00 a. m. mas 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 t h  was considered as being nlore 

mature than the leaf which opened on  the 17 th. 

Results 

Table I shows the  results for seven clays. 

A - T h e  leaf which opened on t he  16th. Fig. 1 
B - The leaf which op:ned o n  the  17th. Fig. 2 
C - The leaf which opened o n  the 19th. Fig. 3 
D - The  leaf which opened c n  the 20th. Fig. 4 
E - T h e  leaf which opened o n  the 21st, Fig. 5 

< 

Miss Lakpraba Panditharatne, 15 years, Girls' High School, Kandy. 
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Coficlusioa 

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 I1 (Sinhala edition) for G. C. E, (0.L) students. 
(Department of Educational Publications) Lesson No. 5 page 124-125. 







EFFICIENCY OF SEED PRODUCTION OF 
CROTALARPA WETUSA FLOWERS 

R. RAJESWARY* 

In t roduc t ion  

Croralaria retusa, a common shrub is in flower chiefly from September 

t o  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 t he  number of ovules in the  flower with t he  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 wzre numbered from 1-10 in an  ascending order. Similarly 

the flowers in the  inflorescence were numbered from 1 - 11 in an 

ascending order. 

Count ing  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. Wi th  the help of two pointed needles t he  ovary wnll 

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 rtcorded. (Table 1) 

Coun t ing  t he  contents of t h e  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 t o  each type was counted (Table 11). 

* Miss R. Rajeswary, Teacher, St. Andrew's Balilca Maha Vidydlaya, Nawalapitiya. 





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 tabuIated separately. 

(Table 111) 

TABLE I 

Number of ovules in the 0vari.e~ 

The number of the flowers 
whose ovary was opened 

Total number of ovules 
in t h e  ovary 

TABLE I1 

Number of seeds in green pods 

1 1 Number of seeds 
Number of the 

pod opened 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 - 

Description of the  
pcds (size) 

Big 
Smallest 
Smaller 
Small 
Medium 
Medium 
Medium 
Big 
Medium 
Medium 

Total 
-- 

71 
70 
70 
69 
71 
73 
70 
69 
70 
7 3 

.... 

B C 
---- 

02 - 
- 
02 
14 - - 
- 
21 
33 

59 - - 
29 
54 
3 1  
60 
63 
49 
40 

01 
28 
48 - 
- - 
- 
1 - 
- 

D 

09 
42 
22 
38 
03 
02 
10 
08 
- 
- 

E 

- 
- - 
- - 
40 - 
- 
- - 



TABLE 111 

Number and quality of seeds of brown pods. 

Discussion 

Number of brown 
pods opened 

A number of bees and butterflies were observed Irequcntly 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. they all were less 

than I rnm in length and kidney shaped. Their number varied from 

70 - 75. 

Number of good 
seeds 

The total number of seeds in the green pods varied. from 69 - 73. From 
this it can be observed thzt aa!! the ovules in an ovary do not always 

form seeds. 

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

- - 

Number of degenerating 
seeds 

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 1owermo:t 

pods are the oldest & biggest. But in the plant examined s~naller p d s  
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 Eeen higher than these h2d many 

A type seeds, although these pods were younger. 



Conclusion 

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

pod. 

Suggestion 

T o  verify whether the seeds were fertiIized or not, a microscopic study 
of the seeds involving microtomy is possible. More often the  seeds 
formed b y  apomixis have 110 erldospzrm in them, Thus by looking 
for the endosperm in the seed (section) one can say whether it is 
fertilized or not. 

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. 
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BEHAVXOUR AND DEVELOPMENTAL STAGES OF h 

TORTOISE BEETLE (ASPIDOMORPHA SPECIES) 

E. Rupasinghe * 
Notes of observations with regard to habitat, egg laying and 

d$velopnnental stages. 
. . .. 

pp * Miss Esha Rup,~singhe, 9 year*, Swatnamall Balika Vidyalaya, Kan3y. 



CIRCUMNUTATIBN PERIOD OF TWINERS 

S. Rupasinghe* 

The time taken b y  the distal free end of a twlner to complete one 
circle of nutaeion was found t o  be 3 hours for all 5 specimens of the 
four twiners (Argyreia po?ulifo!in, Ipon~ea Iearii, Milcania scandens, Clitorid 
species). The passion fruir creeper, which is a tendril climber 6, not a 
twiner, showed n o  circunlnutation. 

g ~ 8 3 3  dto€hm s b s m 8 w ,  qg 20, ewe3 3 3 1 3 5 ~ 3  F3yfijs~eo, O e ~ 0 6 .  

h4iss Sujeeva Rupasinghe, Girls' High School, Kandy. 23 gears 
. . 





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 6r pears but in the case of orange & pi~eapple, cut fruit did not 
ripen faster than uncut fruit. 

n Miss Anoja Weerasinghe, 16years, Grade 10A Science, Girls' High School, Kandy; 
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HOW THE RAN - KUMSALA (YELLOW POTTER WASP OR 
HORNET EUMENES PLAVOPlnCTA) BUILDS ITS NEST 

AND LAYS ITS EGGS 

The manner in which the banded yellow potter wasp builds its 
earthen nest is c l ~ ~ ~ ~ i b ~ d .  Sine makes an earthen cell i n  about 4 hours on 
the first day. On the next day sheclays an egg in the cell &builds a scconb 
earthen cell. This ptocedure goes on systematicalIy until she has buiit 
her full nest of about 12 cclls in a row. The larval & papal stages are 
briefly described. The development from egg to  freshly emergeny wasp 
takes about 4'3 days. 

* R. Wijeaundeia, Studenr, Kingswood College, Kandy. 
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EFFECT OF LIGHT & TEMPERATURE OW THE 
GROWTH C3P MOULD 

The growth of mould on pieces of moist b ~ c a c l  p2zceci in a box was 

greater in the darker & cooler parts of the box than in the Iit Eq hotter 

parts. 

s ~ 0 d 8  W Z S ) ~ ~ J Q ~ ? ~  B O Q ~ B W ,  OGL~ 17, euej a,Eal Spto@, 0qg3d. 
Miss ] ay ant hi Yaknndawela, 17 years, Girls' High School, Kandy 





DBVERSBTY OF HABITAT AND FAUNA IN FIVE 
SELECTED FRESHWAmR ENVIRONMENTS 

Introduction. 

1. Newly forlaed bodies of water qui.ckly develop a population of both 
invertel.--  re and vertebrate aiiimals, higher and iower plants. No 
two freshwater environments are identical physically, cl~ernically or 
biologically. !t was decided t o  compare the fauria of five contras- 
ting freshwater environments srld t o  make sowe quantitxive asscsstn- 
ent#s of the  diversity of the fauna of these enviro~irncnts, and t o  
discuss reasons for the diiferences that the data indicated. All five 
ei~viro~im:nts .,:re ill the vici^li:y of tlze Field Centre, Peradenija. 

2 .  The f ivxnvironmects  and chrir characteri5tics are--- 

( i>  a co~lcrete--lined drain swept clean from tiule t o  time removing 

tht: accumuiated sediment and any ai~iruals living in the wattr. 

The drair~ receives &rect sunlig'llt aruunci mid-dab or,!). Its 

flora is ex~iusively of ~;licroscopic aigae and bacttraa. The 

substratum uf soil wa:hed in by rain ib rich in decaying organic 

matter. The water which docs not txceec! 4 cm i11 depth i s  

clear and h ~ s  a high s u i i ~ c e  area t o  volume ratio. 

(ii) a shzl!o~ corrcrete-lined pit, set into the ground and referred 

to as the ( iime-pit '. Rectangular in shnye, 25x36 cm in  plane 

the depth of: water varies between 0 ci11 where leaves and sedi- 
ment have accumulated above the surfacc of the water and 18 
cm betwzen water surface and aedirnei~t. It receives direct 

sunlight for only a few hours in t he  morning and the reiliain- 

der of the time is in the shsdow of a building and of a mango 

tree. The  volulne 05 water remains fairly constant. Its flora is 

cxclusiveiY algal, the  only macrophyte being Cludophora sg. 

The rvzt-ier is rich in srganic matter - the  accumulated leaves and 
fruits from the  n~ango tree. The sediinent is derived from the 

disilxegration of the  cemented side; of the pit (sand and mica) 

and soil carried in to  the pit by  the  impact of rain on exposed 

soil round the  margin 3 f  the pit. 
- 
Q Xobert C. Reynolds, The Field Centre, Government Teachers' College, Peradeniya. 



(iii) Brnamenta!  pond. 240 x 450 cm. The water is usually 
- a  2round 3C- 40 c n  deep. 1 he pond has concrete brlc!c wal?s 

not set mt3 the ground, t h e  waIls rising 50 cm above the 

ground. Receives direct sunlight for most of the day. Its 

waters ate derived from rain and the  overflow pipe of a water 

storage tank ; uutput is by evaporation 2nd seepage. Its flora 

~ncludes Nynphaea and Hydrb!!a which are concentratecl at 

one end. T h e  faun:, includes a number of large fish. The 

substratum is organic mud. 

(iv) Field Centre pons. An irregularly shaped partly cement-lined 

pond. Receives direct sunlight for most of the day. The 

water-level fluctuates considerably f r ~ m  a depth of 3 cm to 

over 50 cm. Input of ,;~~ater is horn a tank and rainwater. 

O u t p ~ t s  are by seepage which is considerable through the 

porous sides and Ly evaporation. ies f:ora iricludcs Nymghaea 

and Hydril!~, which are restricted to the deeper parts af the 

pond because of the periodic lo-.verin~ of the water level. Its 

principal catl-~ivorous inhabitants are tadpoles ; no fish live in 
the pond. 

(v) A short s~retch of t h e  Nanuoya Stream (50 yards) a t  Panidc- 
niya. Volurne of water, rate of flow and turbidity vary conside- 
rably over the period of an year arid 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 bac4 
the waters of the stream when the discharge of the Mahaweli i s  

high. Habirats include - fast t o  very gently flowing water; 
rock pools, sandy and muddy substrat2. Pollution does no t  

appear t o  be important bur does include the effects of soap from 
the  washing of clothes in the rocky parts. Plants graving in 

the water are restricted t o  ehe muddy b~ecoms against the 
shores of S ~ Q W  moving sections. 



Methods & Resales. 

1 RanLom samp?es from all t1:e haiitats in each envirol~merit were 

taken using a scoop. Each sample was systematically searched and 
the occurrence of each individual type of animal recorded. In 
aJditioil, each environment WAS ubserved ior Iargcr znimals which 

would not  !12vt. b x n  caught ig t h c  scoop. 

2 The data or, the acttlal niiniicers of occurrcnca of the different 
animals, strictly speakhlg, only cllows .comparison within cech cnv!- 
ronrnent and not bctwreri environlnrnts. Thtrcfot:, the number cf 

occurrences was generalized into a scale of relative abundance to 

f acilitatt: compar isen bctweerl en~ironnier~ts - 

/ = rsi- (1  -3 occurrenccs) 

1.1 - moderate (4 - 20 occurrences) 

//I = cibundant ( +  20 occu~renccs) 

I t  is important t o  note thct sam?!es have bceil eaken over a short 

period of time. The data reflect a situation at a point in time, 

October 19'711, and it is prcbable that  the relative abundance of 
organisms changes with time due t o  getieral ellvironmental changes 
and to  the successiorl of flora arzd fauna. 

3 T h e  id~litibicr~ion of ac;mals t o  :he level of the species was not 

possible. Idat i f icat ion was taken t o  at least the level of the family 

wheneve; possible. Where it was obvious from observation using a 

hand-lens or stereoscope that  there was more than one species of 

any particular family prcsent, indiviauals were recorded as Baetidae 

A ', ' Baetidae B ' etc. 



TABLE A 

(F)  O C C U S ~ C ~ C C S  G !  anima!s :n each of t h e  environments i - v (see tzx: for explanation 
of theze). 

/ - rare (1 - 3 occurrences) 
I ]  - moderate (4 - 29 occurrences) 
111 - abundant (+20 occurrences) 

Name 

Drain Pit O r n  F C  Stream 
Pond Pond 

I I I i i l  iu v 

1 Flatworm (Platy helminthes) - 111 - 
2 Segmented Worms (Oligochaetes) I - I - I 
3 Water Fleas (Clsdocera) - - / / i  - i l .- 
4 Ostracoda - - - ! / I  111 - 
5 Cyclops (Cyc!opoidea) - - - - 111 l i l  
6 Shrimps (Atyiidar) 
7 Water Boarrnzn (Corixidae) - - 1 
8 Backswimmers (Notonectidae) A - - 
9 Backswimmers (Notonectidae) B - - 

10 W a t e ~  Scorpions (Nepidae) - - 
11 Water Bugs (Naucoridae) - - 
12 Water Xeasurers (Hydrometridae) - - 
13 Water Crickets (Veliidae) A - ! I - 14 Wate r  C1-ickets (Veliidae) 8 
15  Wat r r  Striders (Gerridae) - I - 
16 Water  Beetles (Gyrinidae) - - 
17 , Water llrreties (other Camilics) - - 18 Wntei.Eeetle larvae (various) I I 
19 Water  Collernbola - 
20 Dragonfly larvae (Odonata) - - 
21  Mayfly larvae (Caenidae) - - 
22 Mayfly larvae ( L e ~ t o ~ h l e b i i d a e )  - - 
23 M-yfly larvae (Ecdyonuridae) - - 
24 Mayfly larvae (Baetidae) A - 
25 Mayfly  larvae (Baetidae) B - / I  - - - 26 Mayfly larvae (Baetidae) C 
27 Stonef ly larvae (Plecoptera) - - 
28 Caddisfly larvae (Hydropsychidae) - - - - 29 Caddisflv larvae (Sericostomatidae) 
30 Culicine Mosquito larvae 111 - - - 3 1 Anopheles Mosquito larvae 
32 Mosquito Pupae 1 / - 
33 Midge larvae (Chironomidae) - / - 34 Biting Midge larvae (Ceratopogonidae) - 
35 Cranefly larvae (Tipulidae) - - 
36 Blnckfly larvae [Simu!iidae) - - 

lil - - 37 Mothfly larvae (Psychodidae) - 
38 Hoverfly larv:.e (Syrphidac) / I  - - - - 
39 Warer Snail (Pilidae) - 111 - - I l l  
40 Water Snail (Planorbidae) - - 
41 Tadpoles (Amphibiz) A - 111 I / /  l i f  

' I  - 
42 Tadpoles (Amphibia) A - - - - 
43 Fish . - - I1 - I 
(b) Totals 
Tota l  of a l l  types of animals 
Total excluding rare anirna!~ 



4 An index o f  habitat d i v e r s i t y .  O n e  o f  t h e  m o s t  o b v i o u s  differences 

b e t w e e n  t h e  criviron:xl:ents i-v w a s  t h a t  of d ive r s i ty  of h a b i t a t  w i t h i n  

each e n v i r o n u j e n t .  A s  an as ses smen t  of thct d ive r s i ty ,  , hab i t a . t s  in 
e n v i r o u m e n t s  i-v have b e e n  t a b u l a t e d  ( T a b l e  B). ?'he h a b i t a t s  

l i s t ed  a r e  b a s e d  so le ly  o n  t h e  o b s e r v a t i o n  of t h o s e  e n v i r o n m e n t s  a n d  

this is therefore a q u a l i t a t i v e  assessment.  

TABLE B 

(a) Hniitc:ts of enu i ion inen t~  i - iv 
Y - pri-ieilcz ~f t he  h8bit;lr 

Drain Pit O r n  FC 
Pond Pond 

i i i  l i i  i v 

1 Concrete sides of ocol or drain 
2 Bottom sediment and detritus 
3 C!car Watz t  
4 Tangles c< ?lyd:il!~/C!adopko~a 
5 Stem; and leaves cf Nyrnphaea 

(b) T h ?  i ta l i tnts  in t l r e  scr~'fini,  (v), are liable toz!rcr. Below is an attcnlpr to 

list the  more obvious. 

1 Fast fLowing water  
2 Roclcy substratum i n  f a s t  flowing water  
3 Sandy substratum in f a s t  {lowing water 
4 Slowly moving wnter 
5 Rock in slow!y fiow;ny water 
6 Sandy substratem In slow:y flowing water 
7 bluddy ,, > I  1 9  

8 Still, o r  very gently moving water - clear water 
9 - di t to  - - turbid water 

10 - ditto - - pc~ols on rock 
11 - di t to  - 
12 - di t to  - 
13 - di t to  - 

- pools with sandy substratum 
- pools with muddy substr:tum 
- amongst plant stenls (Polygonurn 6p) near 

shore. 

5 The  a s s e s s m e n t  of t h e  d ive r s i ty  of h a b i t a t  in ~ n v i r o n n l e n t s  i - v is 

v e r y  c r u d e  a n d  a l t h o u g h  the d a t a  do not a l l o w  t h e  c o n c l u s i o n  t h a t  

t h e  e n v i r o n m e n t s  i - v h a v e  r e spec t ive ly  3, 4, 5, 5, and 13 h a b i t a t s ,  

the d a t a  do p e r m i t  the e n v i r o n m e n t s  to  b e  r a n k e d  accord -  

ing t o  t h e  inc reas ing  d ive r s i ty  of  t h e i r  h a b i t a t s  as shown below - 



(1) drain (f] 
(2) l i ~ e - ~ i t  (ii) 

( 3 )  Ornamental pond (iii) 
Field Centre ~ o n d  (iv) 

(4) Stream (v) 

Discussion. & Conclueion. 

1 Scaring iil mind :hat t h e  data are crud: and should be treated with 
caution, a number of conc!usions can be ~xzde. (a) That with the 
exception of the  Ornsrncntal  Pond (iii) there is an increase in t h e  
diversity of the fauna with all irlcrease in 2-e diversity oi the habitats 
in t h e  environment; and (5) that tke drain wns the poorest and 
the stream was t h e  richest in fauna. 

2 The  fauna of t h z  O r i - ~ n m e n ~ a l  Pond is not as diverse as could have 
been expected, and this may be due t o  the presence of fish in that 

This tauId expiain the abscrlcz of water snziis in (iii) cornpt- 
ared with t!:eir abundar'cc in (ii) and (iv), as the fish w~ulc l  eat their 
eggs, alehougl~ fish tanks and ponds 40 cornnronly contain large 
numbers of water snails. ?-he Ornamental Pond is rich in srilall 
crastacea (Cladocc~a, Ost::accda, Cyc1ogoidc:-!.) compared u.ir!n (ii) 
which may be due to  the 'latter's shady posiricj;~ reatcicting a richer 
growth of microscopic algae. Czsua! examinations of. both li~ne-pit 
Cii) acd Fielcl Centre pond (iv) have shown that the iattzr has 
much gr:rez<ttei flora ci dis.toms z ~ d  other g e c n  :i:ga-. B ~ t h  (ii) and 
(ivj  possess ad;~!.l: water becttles ai~d beetle larvae ; it is possible that 
sampling did nor p r ~ d u c e  beetles or their lawae in fiii), rather thcin 
the face that tBey were cbscnt; ~lcvertheless if beetles are present 
tl!xTj are not common. 

3 T!le fauna of the drain (i) is doininated by Cullcine mosquito and 
Psycl.~odid larvae. Of all the environrnez~ts this is ehc least iavuur- 
able nct only i: is very rich in decaying organic rnatter (low in 
free oxygen and :ich i:1 toxins) h11t it is Z!SO epi:cmt'ral A surccssion 
may exist but it is unlikely tttat f z~mal  OK fiocal succession procecds 
much beyond the first sfage of co1onisa:ion b y  bacteria and 
nlicrosccrpic algae before the drain is cleared asd  i:hc cycle begins 
again. Both rr,osquito larvae and psychodid larvae deve iq  quickly; 
neither has an adult aquatic stage; both zre air b r ~ a t ~ i n g ,  rrc~;ril;g 
through a siphon situatcd at thcircar of the bcdy. The P ~ y ~ i ~ ~ d i d  
larva is a detritus feeder, the m ~ s q u i t o  larva is a suspensicn feeder. 



Bath are admirably suitec! t o  the  temporary eavironment a drsin 
afJords. The abo-re p o i ~ t s  are also true for the Sgryllid larva which 
likz the  Psychod'Ld and mosqirito larvae, is found oniy in this 
envi:.onmen; 0:' the five sr.rn21ed. 

4 - The fauna of the lime--pit (ii) is dorninxted by '(grazing" anim:ils--- 
snails, tadpoles, mayfly larvae and flatworrils. The fauna of thc 
drain (i) is n3t repcarxi, in pair due to the greater depitr c;i: wattr 
and t- t ter  oxygen:;tion and part1.j to the carnivorous ieedine ~f 
I-- * ~ ~ - s t a g 2  , tadpoies. 

5 The Omamencai Pond (iii) and the Field Centre rond  (iv) are similar 
in t he  habtats  available. (iii) is the more stab!e environmer.t, being 
lcss liable to fIuctuatLons c: wnrer level. This factor n a y  accounT for 
the presence of the fish which could not survive the  pcviodic low 
w x c r  leveis in (iv) which ditninishcs the diversity of fauna. 

6 l./lo:qulto larvae occur in the drain ~ ~ n d  the  strean; (v), but not in 
any c.: the c-[hers. Their absence Inay be due ro the eadrjolcs oi  fish 
h (ii), (iiif 2nd ',iv). Tadpoles in their later stages have been observed 
t o  consume moribund tadpoIcs as well as plant material. 

7 'The stream obviouslv has a wide variety of babitcts, and these hnbi.- 
tats are by n o  mcans iixed but move as t he  amount of water flowing 
changes. iiai:ke th: drain, it cannot be said that t ime '?&tats are 
ephemeral because of this, but rather like the colcurs oi a kaleidos- 
ccpe, the various habitats c h a ~ g e  in extent and rosirion but ai,e not 
entirely obliterated. Organisms removed dowristse-,rn 2t t i r n~s  of 
flood are re-intrcducad by the ssme mechsriisrn drcrn upstream as t he  

level is lowered. For this reason thc stream can support a 
very hrge va~icry 071 organisms in its large arrzv of habitats. 

8 Further vrork - the  possihilitics of i u r t h e ~  work are immense. The 
following are p e r h ~ p s  thc most nbvious - 

(a) Exliaustive s t ~ d i e s  of t he  fauns of the va r io~s  pcnds and 
strearn with the intention of piodxcing a detailed list of - 
species. j his would probaly p ro r l~~ce  speci-tr new co science. 

(b) Detailed study of the habitats (and sub-habitrts) of the stream 
and rheir fauna. In this conr,ection 2 mapping of parts of the 
stream where Culiciae and Anopheles snosquito larvae occur 
would n o t  only be interesting but useh!. 



Su~.mmary 
Five difr'crent I'resivatcr habitats - drain, shnded pool (linae-$1, 
orna~ilental pnrd,  fie'd celitre pond anci scream - were sampled 
for their fzuna. The total number of occurrences of each type of 
organialn was recorded. These data  wcre gene alised into three 
categories of relative abundance - rdre, nloderate and ~ b u n d a n t  - in 
order t o  compare the five e;rv;ronmer~ts in respect of t h e i ~  divers~ty 
of aiima', 11fe (Table A). A ~ a l i t a t i v -  assessment of the diversity 
oi habitazs in each environinent wss made (?'&le B) and concl~~sions 

f 
i 

wzre dratvil Crom a comi~arison ol t he  data on divttsity o! animal 
life with the diversity of l~abitats available for  co1on:sstion. As an  
epilogue, some suggestions werc made for further wcrk in the f:eld 
and laboratorv on the lines of this investigation. 

Mncan T. T. A. G~ride to Freshwatet Iiwcrtcbr~te Anir~ials. London, 
Longman. (1959). 

Mendis A. S. & Fernando C. H. A. Gt~ide lo the Freshcater  Fc:ina 
of Ceylon. Fisheries Research Station, Ceylon, 3ullet:n No. 12. 
(1 962). 
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