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Abstract

Benthic olisochaetes were sampled ilorn Ihalasama reservoif, S.i Lanka frcm May
1993 to April 1994 and examiDed together with the environrnenial characteristics of the
reservoir. Oligochaete fauna in the reservorr was represented by tlvo species ofaelosornands
and eight species of naidrds. The naidids, Derc zellanica, Priitina longiseta afi Nais
connunius werc the dominant oligochaete speci€s. Abundance of total oligochaetes was
positively co.related with pH, dissolved oxygen and nitrate levels of the bottom waler and
sllt contenl of the boftom sediment (p < 0 05). Nitmte levels of the botom waler showed
significant posiiive correlatrons wrih the abuDdance of most of the oligochaete species than
the other measured environmental pammeter in tbe fese oir. Specres conposrlion and
densiries of oligochaetes and low levgls of orsaDic pollution indicarive pararneters of
Ibalagama reseFoir indrcate that r.he {eservon has not been subjected to severc organrc
pollution in comparison to highly polluted waterbodies in SriLaika.

Introduction

The composihon and abundance ofbenthjc organisms ln water bodres are closely
related io the quality of waters (Mackenthln 1966) Oligochaetes are one of the marn
invenebraie s.oups inhabiting the benthic sediments of the aquatic environnents Some
aquadc oligochaet€ species, especially the tubificids tolemte eutrophy and organically
polluted water and are used as biological indicators of water pollution (Brinklurst 1969;
Lobe & Space 1993; Mjlbrink 1994: Sarkka 1994). Aquatic olisochaetes also play
ecologically important roles rn the freshwater ecosystems especially as an agent of primary
material exchange across sedrment-water interface and ,5 afood.esource for a lafge number
ofpredators including fish (Brinklurs! & Jamieson 1971)

Little information rs available on the ecology of aquatic ohgochaeres in inland
waterbodies ofSri Lanka (Cosraerdl 1997, Weefasundara i998) Ihalagama rese.voir is a
minor fieshwater reservoir situated in the West€m province of Sri Lanka [geographicat
coordinates Lr (0.25-13 00)l In the present study.lhe species composition and abundance of
aquatic oligochaetes along with the envrronmental characteristics of Ihalagama resewoir,
were investigated and the relationships betlveen environrnenral variables and abundance of
oligochaete species were exarnined
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Materials and methods

Sil? descriptian and sampling stations

Ihalagama resewoir is a perennial reservoir ofabout 2 ha in exient There is a bund

on the west side which is build to retain the water dEinrng from calchmeni arca of the

..r.-";. rf," ***." i" used bv villagers for irrigating paddv fi€lds' wa'shing and bathng

rn tl" p."s.'t 
"tuay, 

tl'."" sanpling slations (A' B. and C) wer€ selected as shown in Fig r'

i"rn"li.o .",i"" I i: r""ated close to the norrhem end of the bund Sampling station B is

""".',fr.".""tt' "-*t "f 
*,e reservoir Slation C is located in rhe easr side ofthe reservoir'

SamDle-  o l  bonon \ tarer  and bof lom 'edimenL'  $erc 'o l lec led f rom Ihe sanrpl ing s la l ion '

l i ' , i r i lpi l .". .  pe, ' !d' ion morrhlv rrom \4av loar ro Apdl loo4 from 0oJ0 Lo l]10

sRl
LANKA

50 100 m

Fis. I The nap of Ihalagama reseryorr snowrng the locarion of sampling sit'es (A' B' and

C): Inset shows the location ofr€servoir in S Lanka

N

t
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Sanptins ofolisachaetes and water anabrss
Oligochaete fauna were sampled with a Pererson grab taking bottom s€diments

(0025 m'zsampling area) f.om three different places in each sampling starion. Bonom
sediments were brought to the laboratoqr and processed separately by gentle washjng with a
fine jet of water throush a series of sraded sieve as described by Costa er al (1997).
Oligochaetes werc identified to the species level using taxonomic keys (Naidu 1961, 19624
1962b, 1962c, 1963; Brinkhurst & Jamieson l97l). Water samples were taken from the
bottom of each sampling slation using a Ruftner sample.. Tempefature, pH and conductivity
of bottom waters were m€asured using a Thermisto. thermometer, WOC 2A rnodel water
quality checkef (Yagamy Intemalionals, Japan) and a potable conductiviry me&r (Model
16300, Hach Company, USA) respectively The dissolved oxygen concentration was
detemined using the Winkler method and biochemrcal oxygen demand for 5 days (BODs)
was detemined. using an empirical test (Taras er a/ 1971) Nitrate and pbosphate
concentralions in the bottom wate6 were measured colo.imetncally using slandard methods
(Ta"as et al. 19'71) Ofganic ca.bon content rn bottom sediments dd particle size analysis of
bottom sediments we.e detemined by the methods of Sa\ena (1990) Rainfall data of the
area during the study period was obtained from the Meteorological Department. Colombo

Olgochaete population densities in the sampline stations were conpared by one
way analysis ofvariance (ANOVA) followed by Scheffe's test to delermine statioh specific
differences (Zaf 1984) Physico chemical characteristics in the sampling stations were also
compared by ANOVA and Scheffe's fest. Conelations between abu.dance of olisocbaetes
and envircnmental pa.ameters were determined by Pearson's coFelarion coefficients. The
sratistical analysis was conducted using 'MICROSTAT' computef software package.

R€sults

In the present study, l0 siecies of aquatic oligochaetes were identified, 2 species
belonging to the Family Aeolosomatidae and 8 species to the Family Nardrdae The
aelosomatids were represented by Aeolosona bengalen:e znd Aeolosoma henprrhi
Aeolosomatids also rnhabrled submerged macrophyles such as Nel.mbo sp. in the reservoir.
The naidid species found in the bottom sediments werc A onats i aequohs, Auonais
gwaliorensis, Derc indica, Dero sawayai, Dero zeylanica, Prtstina longtseta, Prctina
minuta and Nais conmunis 

'lhe 
aeolosomatids were not sampled quantitatively due 10

nanrre of therr highly ffagile bodies Densrlies of total oligochaetes (naidids) in the three
sampling stations showed considerable fluctualions during the study period ranging from
376 individuals m I to 2928 individuals m'](Tabie l). Mean densrry of rotal olgochaetes as
well as the mean density of Ptisttna mtnuta \\erc significantly lower in the sampling station
B than that in other two stations. The density ofP /org,seta was significantly higher in
station C than the othe. stations Mean densi[es of D ze]lantca, P longiseta and N.
.or,,r?.r were considerably bigh in the three samplng staions rn comparison with the
densities ofother najdid species. Howevef these species were not coDsistently dominant in
the tbree sanpling staxons rn each rnonth of the study period D sdlrdldi was the rarest
naidld species and was not recorded from the station B dunns the study period
Mean values ofphysico-chemical paramelers of the bottom water, organic carbon content rn
the bottom sedime.t and panicle srze of lhe sedirnents of three staiions of the reservoi.
dunng the study period a.e given in Table 2 Results show tbat the mean values ofphysico-
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chenical characrerislics of tbe three sampling stations were not significantlv drfferent from

each other- However there were considerable fluctuations in sone phvsico-chemical

parameters oflbe bottom water ln the three stations iD the reseNoir during the studv period

Significant differences we.e found among the samlUng slaiions with regard to organ'c

carbon and particle size comPosllion in the boltom sediments

Tabl€ 1. Densiry* of littoral oligochaetes in the benthos oflhalagama reservoir durmg Mav

1993 - Apri l  1994

Density (Numbr ofindividuals m

Sration B Sration C

14221701'.(612-281s)
r48r 61"( l4E-270)
71165'(0,214)

I  l?189" (0 2E4)
l  r !  1 8 " ( 0  5 0 )

1331i86"(65-686)
96a 89" (0 363)

2781 150. (0-s45)
3681289'(0 545)

90lr  358b(3?6-1602)
r r  1171" (0-242)
41114"(0,92)
60159. (0-r80)
0

272.! t64^ (0-s79)
56157b (0-164)

22ll i07"(0-483)
2l9i  r18"(0481)

14581716"(804,2928)
234156'(83-451)
65a 56" (o-r66)

108171" (0-230)
415.(0-18)

32rr 154"(167-745)
r051 139" (0,5 l2)
3881 r 58b(68-428)
233a l7l ' (168-728)

*The results are presented ds mem, stdddd devration dd r@ges (n=16) In ercn row' m@s not

followed by $e sme slperscriPt de siSnificmt v dift-erent fton each other (ANOVA, Scheffe's test'

P< 0 05)

Table 2 +Physico-chemical characterisrics of the bott'rm water and rhe bottom sedimenri of

Ihalasama Ieselyoir during May 1993 April 1994

Stallon B Starion C

Dissolved oxygen (ns l l
BoD (ne I )
NOr  '  (hg  l ' )
Po i ' {mg l ' )

snr(%)

5l  515 6.(37 58)
2 9  t i l  2 1 ( 2 5 I 1 0  2 )

I0219 8 ' (90- l  l0)
6  3 1 0 1 ' ( 5  8 - 7  l )

21310 8t11 22-4 08)
3 3?t t  I  l " ( r  64-4 89)
0 6110l?r  (0 2r l  42)
0 1 7 1 0 1 4 " ( 0 1 9 - 0 ? l )

59118 7!(45 70)  56 Tl l l2"  (29-78)
28 6 i r  l " (25 6102) 28 711 2 ' (261 30)
Iul\deplh Fulldepth
93171"(85 I  r0)  9116 5"  (75-100)
6 l : 0 3 " ( 5  8  6  9 1  6 2 r 0  3 " ( 5  6 - 6  t

l  831092' . {O 82,108) 26311,15"(041-5 7L)
2 991 1 l r ',( 1 22-5 44) 2 921 1 3 1 "(0 8 1 4 62)
0 lgro 23"(0 l7-o 7?)  0 48:0 2L{0 20_0 85)
0,171030' (O 19 I  26)  0461013"(018-061)

l 7 s t o 9 " ( 2 t 0 - 6 1 8 )  4 O 2 1 l O ' ( 2 2 1 - 5 9 1 )  6 9 ? 1 0 S b ( 5 1 5 _ 8 9 2 )
7 6 4 1 3 r . i ? r l 8 l l )  6 6 1 1 3 6 r ( 6 0 l - t l t  3 2 i l l 4 " ( i 0 4 3 4 2 )
r 5 s 1 2 9 1 ( l ( ) 8 2 1 8 )  2 8  2 i  3  5 i  ( 2 1  s - 3 5  4 )  1 8 7 i l l ' ( 4 1 4 5 2 4 )

1 5 5 1 2 r ' ( 1 1 9 1 9 5 )
2  r i 4 7 " ( l  I  I 5 )

*The resllts de presented d med @d rmges (n=36) In each row, mcans not followed bv the sme
3 211 3b0 7-6 5

supeBcript de significantly drfferent from each oihe. (ANOVA, Scheffe\ test, P < 0 05)
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Corelations ol oligochaetes u,ith physico chcmical parameters of rhe bolrom
water. cha.actefislics of the bottom scdirnents in the resenoir are pfesented in Table 3
Corcladons betseen envrroDnrental characrefistrcs of the resen,oir and abundance ol D
ranztai \yc.e nol determined as rt wa! a .are species Abundanc€ of lotal Oligochaetes
(naididt sho$ed signrficant posirile corelatroDs wr pH, dissolved oxygen and nitrate
levels of lhe botton watef and sih content ol the bottorn sedrmeDB AbundaDce of,
.e.\lanica antl P hit n.t wete positivel) conclated with rhe pH of thc bottom water
Drssol!ed o\ygcn levels of rhe bolLom rvatcr sho$ed significanr posiiive cofrelations wrth
the abundance of A naequaLis ^nd P longiseta whcr.as BOD5 level \\as posilively
conelated wrth thc abundance af D indiLd Nilrale levels ol dre boLrom waler showed
positive conelatrons with ..1 gr4liof#s,r. D indica, D zeylanica P ninuta, and N.
.r-nrz?r The othe. water quaLty paramelers such as deprh- Lemperature, conductivity, and
phosphate lcvels of bottom water and rainfall did nor show significanl con€lalions (p >
0 05) with lhe abundance of total oligochaetes or any o{ th€ naidid species resEd (Resulrs
not slro\rn rn the Table3) Abundance of/1 ,laequalis and P longsetd were posirilely
correlaled with high ofganic conten! and silt contcnt if rhe bottom sedrmenls

-lable 
I Pearson's corelation coefficien!s between abundance of nardrd species and

selccred ph),sico-chenrical characteristics of lhalagama reservoir Values indrcaLed by Lhe
aslefisks are significant at 5% level DO Dissolved oxygen contenr; BODj Biochemical

DO BOD. nitrate organic silt
ca.bon content

Allahais gwahoftnsi\

0 2 1  0 3 2 *
0 35* 0 40*
0 1 0  0 2 1
0.04 02r
0.29 0 05
0 0 8  0 2 1
0 49* 0 49*
0 0 2  0 l , l

0.07
0 . 1 3
0.25
0 38*
0 40*
0 1 5
0 2 4

0 l 5 *
0.42*

, 0  l 9
0 1 3
0 l l
0  2 l
0 . 1 5 *
0 1 5

0 2 9
0 0 7
0 2 8
0  4 l *
0 2 6
0 1 2
0 2 0
0  t 7

0  5 1 +
0 0 5
0 19+
0 3,1*
0  3 3 *
0 39*
0 0 6

Discussron

Ten specres ol-aquatic oligochaeres represenling rwo spccics o t' aeo losomatids and
cishr species of nardids we.e fbund to co,exisr rn Ihalagama resewoir lhe naidid species.
Dero 2erldnica. PnsttnLL langisetu atld Nais .ohntnlr were the nrost abundant oligochaete
species The species found m rhe Ihalasarna resenor. bave previously be€n recorded fronr
several  f reshwater  env nnmenLs in Sr i  i ,anka (Costa 1967:  Femando 1974i  De Sj lva & de
Si lva 198,1:  Costa sr  a/  199?)

Specres composition and densrty ofoligochaetes in lhalagama res.n oir were found
to be.elarvely lolv in compaflson Lo Lhc rcspeclive values in Beira Lake, an organrca y
polluted. highly europhrc inland lvaler body in Sri Lanka ln Beira Lake, twenty two
specres o l  o lgochaetes inc ludrng 2 tubi f ic id  species and up to 216,18 indiv iduats m-r  of
oligochaetes have been reco.ded rccenrly (Cosra erat 1997) The tubrficrds. Auto.lrilus
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pigrci and Limnodrilus holJnrciste ate considercd as biologcal indrcaLors ol organ'c

po]futlo. 
"'a 

europhication (Brinkhursr 1969) These species hale been recorded fron

highly polluted Beira Lake in Sri Lanka (Costa 
"r 

,/ 1997) However' not a srngre specrmen

of"or'goctraet" betong;rg lo thc Family Tubific dac was recorded from lhalagama reser'r'oif

durin; the study piriod. Costa et a! (1997) suggested that the tujdids' lulaphorul

nichietseni. aid Brdnchiatuitu! sempen rnv also re considered as biological indicator

species ot eu trophrcation and ofganic pollution fhese nvo naidrd sPecres were noi present

ln Ihalagama resenolr duing the s rdv pe.iod The present srudv also found that orsanrc

polludo; indicative pa,ameiers such as orsanic malter content of the bottom sediments and

bOl, in tt'e bo!ron, 'varef were relativelv low indicating that the reseNoir is noi organical]v

enrlched in comparison to the highlv polLuted sater bodies in Sri j-anka (Silva 1996i Costa

et al. 199'7)
Pirysico-chemical parameters of rhe bottom water of lhe reseruoir did nor show

station spe.ific lariaiions These values fall within the range for a tropical shallow man'

made reservon rn Sri Lanka (Silva 1996) Phvsico-chemical cha'actefistics ofthe reseRoir

afect the abundance and distribution oI benthic organisns ln lhe preseni study total

oligochaete density was positrvely conelated slfi pH. dissolved oxvgen and nitrate l'vels of

tnJtottom 
"arer 

ana s'licontenl ofthe bottom sedr ents Ilowever- analvsis ofconeLations

by species wise revealed that all olisoclaete species do not equallv respond to thcse

environmental characteristics BoD, level was positivelv co|related with abundance of '

indica A inequt'lis and P krnsesita lvere thc onlv species whose abvndance was

significantly corelated with organic carbon conlent and silL content ofthe bolrom sedlments

molr rne r l ' " r  the$pecr .  nai  p"  re ' .q  and orgdl  ca l \  c1r  c l 'ed 'ond r ior '  Of  r \e  rora l

or :  nui ia .p. . i " .  rered.  abJnoance o l  5 'Dec e '  ud '  po ' i r i \e l )  o-re ar"o 
"  

r rh rhe n i  rure

levels ofbottom water implying rhat these species prefer nilrate enriched water

Absence of tubificid and naidid species which are indicative of organrc pollution

and low population densities of aquatic oligochaetes along with low values of the o'ganic

pollulion indrcalive parameters indicate that the Ihalagama reseruoir has nol ver be-en

subje"ted to s*ere o.ga"ic pollution in comparison to highlv polluted water bodies in Srr

Lanka-
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