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Abstract

Pamacea Ldnaliculdta (Family: Ampuuaridae) is an exotic freshwarer snail
inlroduc€d to Sri Lanka as an o.namental commodrry Although P canalicuLata ;s a
poiential rice pest, its food preference and energy budget under Sri Lankan conditions
are not known. ln order to assess the above. the snails were fed with th.ee commonly
'ouro f-e.h water {eed.pecie..  t .e sa\ in, :a note,ta.  Azolh,p. and Hrdnlta
vfticellata, and thei enersy budget (i e feeding mte, absorption fate, food conve.sion
mte, metabolic m1e. absorption efficiency and conve|Sion efficiency) was investigated
in relaiion to the body size and crowding

The snails prefered to cons\tme H. wrtnellata, the rooled aquaiic weed, than
the other tlvo species which were floatrng Young snails showed the highesr energy
budgetwhile the old snails showed the ]owest Similarly, rhe enefgy budget ofthe snails
in less crowded aquada was higher than in the highly crowded aquaria

Considenng lhe norphology of l1 wricellata whi.h is the bighly prefered
food 6y Panacea, the present preliminary study urges the importance of conducting
further jnvestigations to assess the potential of this snail to infest rice cultivation in Sn
Lanka as it has become a major pest of nce in many counries in th€ south-eas! Asian

Introduciion

Panacea cana Iiculata (Lamarck) (order. Prosobranchiai Fan : Anpullaridae),
also known as golden apple snarl |vng in stagnant freshwaters, is reported !o hav€
onginated in the Amdon river basin in South America (Edra l99l) and the.efore rs also
known as Argentine apple snails (Cazzaniga 1990) (he.eafter referred io as Pomacea).
Ffom Argenlrna and Brazil they have become €stablished in Florida from where rhey
have been exiensively propagated and expoded to other states in the USA and to oth€l
countries in Eufope, Africa and Asia (Purchon 1968; Edra l99l; Halwan 1992)
Ponaced wL\ rnitially introduced to Sourhea-sr Asian countries in the early 1980's for
human consumplion and also as an export cohmodiry (Halwan 1992, }{z1\\ai et al
1998).
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It is generally accepted that Poddced has been inttoduced to Sri Lanka drough

aquanum fish trade. They soon became populat in Sri Lanka because of then beautv as

weu as ther effectiveness in scavenging on uneaten fish food, rotting plant matt€r and

algae in the aquaria However, the aquacultunsts have discove.ed thal Po,,acea not

only feed on the eggs of fishes but also produce their own eggs which adhere to the

sides ofthe tanks and ponds. whlch makes them visuallv unpleasant. This h3s led to the

snails being dlscafded live to ouLside waters such as drains and ponds bv aqu/culturists

They were first observed rn the water-bodies in the Colombo area in earlv 1980's

(Cunawdrdena l9q6)
In the new habitats in Sri Lanka Pomacea has tumed out nto a voncrous

feeder oFaquatic weeds. Pr€sently it has spread into areas around Colombo and also lnto

some areas in the districLs ofGampaha, Galle, Kmdv, Kaiutara abd Ratnapura

In tbe recent past, Pr,rocea was .ecognized as a serious pest of rice in both

irrigated and rainfed cultrvations because of rts resilienc€, fast growth, phenom€nal

repioductive capactty ard voracious appetite for vegetation (BasiUo 1991; Guzman &

E;riquez 1991i Acosta & Pullin 1991; Halwan 1992) Fof example, Ponacea \2s

deveioped ro be a rnajor pest of ric€ in the Philippines since 1986 and it had been

repofted that the rice yreld lost due to Pomacea was about 75% and bv 1988 rt had

invaded around 426.000 ha of.ice cultivation (Escalanda 1989; Rondon & Sumangrl

laql ;  Hal$an l092j Around 3 mi l l ion US dol lar '  $e'e spent each year on

molluscicides to destroy this pest which amounted to about 20% of farmer's income

(AcostA & Pullin l99l) ln Taiwan, Pomacea h?!s invaded nearlv 100,000 ha since

1982. and about 1 million US dollars were spent annually for its conlrol Vietnam js the

latestcountry where Prrrdcea bas become a rice pesl and it jnvaded nearlv 30'000 ha of

rice fieids since 1992. Moreover the Vietnam Govemment has banned the rearing of

Ponacen (Gu a\\adena 1996) Surinam had a slm'lat prohlerl. of Ponacea infestzti'ot)

25-30 years ago where it was a major rice pest (Acosta & Pullin 1991)

Apart from rice, Ponacea atla.ks other omamenlal and commerciallv

mportant plants such;s com, citrus and mmi€ (Baldia & Pantrstico 1991) .
Because of the €conomic imponance of Ponocea L\ a pest' seveml studr€s on

the different aspects of its biology (Guerrerclggl; Cazzanlga 1990), genetics (Threngo

er dl 1993), norphology (Fujio & Von Brand 1990) and conrrol practrces (Guzman,&

Ennquiz lrgl; i:-' Jssl; nupo & Ferido l99l; Rodri$€z & Lorenzana l99l;

Rondon & Sumangi l  lgalrHal$anerdl  lasS) have been camed oul -
l \p€r imental  dere|minsrron of leeding mle abiorpt ion t?le tood conversron

rate, netabolic rare, absorptioD effrciencv and conversion efficiencv which are

commonly known as food utrlization parameters or energv budget, are known to otfer

importariclues in assessi.g the relative importance of different species and populations

co;Fbu ting to the structure, Produclivitv and tunctioning o f commlnities (Odum 197 I ;

Haniffa l98oa; Lei & Armitage t980) In view of ihe above, consrderable wo|k on the

effects of various facton on food ltrlization of molluscs have been conducted in the

r€cent Fst These mclude rhe studies on food qualitv and quantilv (Carefoot l9?0;

Haniff;1980a), crowding (Cameron & Caier 1979; Haniffa 1980b; O Keeffe 198s),

aestivation (Haniffa 19?8a, 1989), starvation (Haniffa 1989) and bodv size (Haniffa &

Pandian 1974)
A few studies have been conducted on molhscs rnhabiting the fieshwaters of

Sn Lanka. Most of them are, however, confined to l2xononic studies (e g Etlepola&
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Femando 1962; Stannuhlne. 1974i 1977) and only a few have been canied out on
biological aspects (Cosra & Ind.asena. t9B4). As ponacea can become a serious rice
pest, various aspecrs of tbe biology and feeding ecotogy of this snail under Sri Lankan
conditions will be ofg.eat rmpoftance_

The present preliminary srudy rnvestigates 1ne tbod utilizarion panmeters of
Panocea in relarion 1() their crowding and body size when fed on three species of
aquatic macrophytes. namely Sdlvrr?la ,ioles/d (Milchet) (hereinafter.efened ro as
Satrinia). Hydti a yertictllata (Linn^e\s) (herejnafter refered ro as Hidrittal and
,4:o1la sp (hereinafter refened to $ Azalta), lhat a.e commonty found in Sri linkan
water bodies. This study is rhe fi.sr ofa series ofstudies planned .o be conducred on the
biologjcal and ecological aspecLs ofpo'nacea in Sri Lanka

Materiats and Methods

Live specimens of Ponacea were obrained from a tocat aquarium and
transported jn polythene containers to rhe Zoology laborarory of rhe University of
Kelaniya. They were acclimated for one week in glass aquaria wirb aged tap water
unde. stadc conditions During the acclirnatization period, the snaits were reeutirlv fed
on natrral lood plant, Acl libitun Afrer every 24 hour,. $drer *a, cl""gej a"a
unconsum€d plants were removed to prevent conraminarion ofwaiel

The acclimared snarl were exposed to air and left undisrurbed for four hours to
release the excess water contained ln the palial cbanber They were then weiehed and
d.!rded'nro lhree. ire clas.eq namet) )oung r3 0 )g).  Inremedidle,r  0.5gland otd

, ( l  t+0.5s).
Snails belonging ro each size ctass were stocked ar thrce stockjng densities viz.

5, 10 and 15 individuals in 8 Icapa.iry gtass aquaria wilb with aged tap warer Three
replicates ofeach slocking density in each size class were used and the snails in each
aquariurn we.e fed daily on gtdrilla af l}Vo of thejr body weighr for a period of one
week. BeFo.e feeding, rhe w'er weighr of Hydri a was mersured using an elecrronic

Unconsuned Hy&ilta pans in each aquarium were weighed and the food
consumed by the snails vas esrimared on a daily basis. AppropriaG corections vere
made for the amounr of plot substances produced due to photosynrhesis dunng the
experimental pe.iod following Vivekanandan et at (t974) and Haniffa & pandian
(1974) The temperature and drssolved oxygen concent.ations of the warer in each
aqua.ium we.e detemined daity using a standard glass-mercury rhermo,neler and
Winklels method respectrvely. Afrer tbe seven days experimental period, rhe wer
weight ofeach sDail in each aquarium was measured usrng an etectronic balance

Fecal pellets of Ponacea accumulaled in rbe bouorn of each aquarjun wefe
couected by filtering the enrire .waler conten! rhrough a t25pn diameier sieve wlrh a
m'nimum dishrrbance to the resr individuals Feces were dded ar 1050C to a consranr
weisht and the dry weisht was measured using an electronic balance.

The above experimenral procedure was repeated by feeding a fresh batch of
test snails usi.s.tdlvmta and.Azola as food

Fifteen endomly selected individuats inclusive of shelts of a wide weisht-ange r08 l29) \  ere uken trom rhe o, iginal  .nart  s lock and Lheir  *er we,shs $ere
mea.ured t hey \ ere dred ar 1050( ror 24 hours and rhe corespondins dt qeish6
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were also measured Sinilarlv, the wei w€ights and corcsponding drv weishts of

H|driUa. Sahinia znd Azal/a were a lso determ ined Wtren the wet weighi of a test sna il

o; a t€st plant 1s kDown its conespondiDg dry weight could be graphicallv calculat'ed

using these relationshiPs
The calculated drv weigbt loss ol food plants and the dry weight gain of lhe

test snails were used to deiermine the food utilizatro r parameters such as the Feeding

r"i" Crl, 
"t*.pti"" 

rate (AR), food conversion rate (CR), metabolic rate (MR)'

, i . " - ' i " "  .  1 . . . " . r  rAtr  and conret .  or  e l f i  ienc)  rCl  I  lo ' lo$ ing Han t ra {  lo '8r) '

52 ' rpdLh & Ramd.under {  l r )o2 )  and la i  d lah 'hmi  & \a l t 'a lan I  loq4) '

The data were rested for homogeneity of variance using tbe Bartlett tesi (d -

005,  p ' io-  lo  pdranerr ic  anar \ ' i '  D i ference'  o r l 'e  food Jr ' l r "a l ior  pa amerers

l "* . .1 '  * .  ' l ^ . r^ ' *  rnd ' ro 'k ing den' r ies ar  each 'eed 
Dpe $erc inrr ia l ' )  tened

"";.g 
iir* *"v A]lOv,q (( = 0 05) When a sisn;ficant main effecr due 

-ro-feed rype

*^''""i"a, *.i"^ *-" 
".alvzed 

separat€lv using hvo-wav or one-wav ANov^A (- =

OOS) 
", 

upp'op.*t. When the ANOVA revealed a significant marn eftect or

I n L e r a L t ' o n ,  l u k e )  s m u l r p l e c o n p a r  ' o r L e * ' ' o  - 0 0 5 ' r / a r l q o 6 l $ e t e c d - r e d o u r , l o

derermrne - igrrncan'  d i l fere lce '  De$een lhe oen\ i te '  and ' ' /e  c la 'se.  lhe dr j

weiehts ofG;t animals and plants were 'egressed against their respeclive wetwe'ghts^to

i"ti"""i* ,r'" ary *eltrl, wet rveighr relationship Dara were analvzed usins Minitab for

Windows (ve$ion 10 2) statistical package'

R€sults

The rempenture and dissolved oxvgen contenl oftest aquaria vaned wiihin a

range or  )0 30 1 and l  l4- l  20 mg r  re 'pe ' r r !e l )  dur i lg  lhe e\p 'a menralper iod 
-  , ,-  

fhe re la ' ron\ l ' ips ber$een rhe $eI  "nd 
dO $eghl .  o t  raf ra Pr '  nrant . ta

Sat.,,inia and ezolta Ne shown in Table I These relaiionships were found to be highlv

signifi cant (regression analvsis; p<0 05)

' table l .  
l l - .  re laIon. l . rps oer$een Ine oD r) '  and $e(  { \ r  $eignr '  o f  Ponacea

H)dt  la .  sa ' 'a ia dno / -0114 R:  coel f i ( ien or  deremir" r ron R -  lor rerat ron

coefEcient, P: Probabiliry level

Number of Reeression equatioD

0 9805
0_9664
0.9456
0 9841

0.9902
0 9830
0 9'724
0.9921

0 0001
0-0001
0 0001
0 0001

l 5
l 5
l 5
1 5

y : 0 . 4 5 0 6 x  +  0  0 0 7 3
y : 0 0 5 6 5 x + 0 0 0 1 3
y : 0  0 1 , 1 4 x  +  0 . 0 1 3 1
y  =0  u52bx  +  0  0 l  l 2

The summary of the 3-wav ANOVA of each of the six food utilization

*.urn","." ii .. en, ei, cR, MR' AE and CE) of drfferent size classes ofPo"acea at

it'" ,r""1 ,ti"k^* a.*iiies when fed with th€ thfee feed q'pes (i e ll)dtiLla SaLvinitt

and.4zolla) are sho*n rn tables 2-7 respechvelv
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The feeding rate of Po'racea on Hy,tua was si9Dificantly higher than those
on Anlld znd Salvinia (Tukey's paii.,vise tesis after one-way ANOVA; p<0.05). Thn
showed thal Pomdc€d showed a preference for rhe consumption on ,ryldril1d over other
feed types. Pomacea did not shour a preference to feed an Sahinia to Amlla (Trkey's
parrwise tests afler one way ANOVA;p>0 05) (Fig. l).

Table 2. Surnnary of the 3 way ANOVA showing tlte effecls of feed rype, body size
and stocklng deDsiE on the feeding .ates (FR) of Poda.ea DF= degrees of freedom;
SS= sum ofsquares; MS : Mean squares; F: Calculated F-value; P= probability level.

SS

Main faclors
Feed Type (FT)
Body Size (BS)
Stocking Density (SD)

Inte|actions
F T x B S
F T X S D
B S x S D
F T x S D x B S

Enor
Total

2
2
2

76 72
58 34
14.84

t 6  t 1
1 0 7 6
t0.78
1 1  1 7
6.58

225 36

38.36
29 r'7
t7.12

4 0 4
2.69
2.70
1 3 9
0 . t 2

3t4',7 | 0_0001
239.31 0 0001
t429 0 0001

33 16 0.0001
22.08 0 0001
22.12 0 0001
11.45 0.00018

8 0

Table 3. Sumnary of rhe 3-way ANOVA showing the effects
and stockrng densiry on the absorption nte (AR) of Po,racal
Table 2

of feed type, body size
Abbreviarions are as in

Source

Main factors
Feed Type (FT)
Body Size (BS)
Stocking D€nsiry

(SD)

F T x B S
F T x S D
B S x S D
F T x S D x B S

Error
Tolal

PDF SS

16.7E
t 5  5 5
t  1 . 9 1

6.4\
2 2 6
4.42
1.84
2 3 3
61 49

MS

8 3 9
7',78
5.95

1 6 0
0.56
t . 1 0
o.23
0.04

F

t94 40 0 000r
180 24 0 0001
t3't.99 0.0001

37 t6 0 0001
13 08 0 0001
25.59 0.0001
5 34 0.0001

2
2
2

1
4
4
8
54
80

Food utilization param€te.s of yotnr Ponacea Gize range 0-3.09) were
significantly higherthan thos€ of intemediate and old size classes (Tukey's pair,wise
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energy budget ofPozacea is high.

Table 4 Summary of the 3-wav ANOVA showing the effects of feed rype' bodv size

and slocking den;iry on the food conversion |ate (Ck) of Pomacea Abbreviations arc

,s in Table 2

MSSSDFSource

Maln factors
Feed Type (FT)
Body Size (BS)
Stocking Densiry

(SD)

f T x B S
F T x S D
B S X S D
F T x S D x B S

Error
Total

2
2
2

084
052
0.39

042
o.26
019

496.67 0.0001
308.29 0 0001
223 51 0.0001

4

8

80

0l5 0.09 104.24 0 0001
0.18 0 04 51.71 0 0001
0.14 0 03 41 06 0.0001
0.08 0 01 12 59 0.0001
0 05 0.0008
2 5 4

Table 5 Sumrnary of the 3 wav ANOVA showing the effects of feed rvpe' bodv size

aJ stocting aensity on the metabolic |ate (MR) of 'Po''ac?a Abbreviattons are as in
'I able 2.

FMSSSSource

Main factors
Feed Type (FT)
Body Size (BS)
Stockins DensitY (SD)

F T x B S
F T x S D
B S x S D
F T x S D x B S

Error
Total

I  16 39 0.0001
118.34 0 0001
90'15 0 0001

21 53 0 0001
6.63 0.0001
16 96 0-0001
3.31 0.0001

2
2
2

1 0  l 3
l 0  3 0
'7 89

7.89
3 . 7 5
1 . 1 5
2.95
r  15
2 9 5

5 . 1 5
3.9s

0 9 4
0.29
o'74
0 . 1 4
0 0 4

4

8

8 0
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Table 6 Sumrnary of the 3-way ANOVA showing rhe effecrs of feed type, body size
and siocking density on the absorption efficiency (AE) of Ponacea Abbreviations are
as nr Table 2.

PMSssDFSource

Main factors
Feed tyw FT)
Body size (Bs)
Stocking density (SD)

Interactions
F T x B S
F T x S D
B S x S D

Error
Total

)0408 68 5004 3
12t4.39 60',7.19
2606 40 1303 2

536 93 134 23
941.04 235 26
175.03 43.',76

1985 03 36' ,76
1',7924 23

136 14 0.4001
i6 52 0 0001
35.45 0.0001

3  6 5  0  0 0 1 1
6 40 0.0001
I 19 0.326

2
2
2

4
4

80

Table 7 Summary of lhe 3 way ANOVA showing the effects of feed rype, body size
and stocking density on the conversion efficiency (CE) of Pomacea Abbrevranons are
as in Table 2

Source MS FSSDF

Main factors
Feed type (FT)
Body slze (BS)
Stocking density (SD)

F T x B S
F T x S D
B S x S D
F T x S D x B S

Error
Total

l35s 22 6',77 6t 34 38 0 0001
384.02 t92.01 9 74 0 000r
t05 t4 5257 2 6' ,7 0019

276 29 69 A7 3 50 0 013
30 66 ',7 6',t O39 0.816
42 t9 l0 55 0.54 0 710
l l . l3 204 0 10 0 999

1064.36 19.',71
32',74 22

2
2
2

4
8

80
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Fig 1. Food preference (feedins rate) ol Pomaced (n: 90) led qi$ Azo d' Sat'inia.

znd Hy.htla Columns denote mean food utilizaiion and vedical ba's denote standard

error (n:eo)

3 5

AE

2A

1 0

0

-r--

I

; €
E a  "
. E : -  2 . o

e  I  r u

3 5

l 0

2 5

2 0

l 5

l 0

0 5  ,

0 0

'70

60

5 0

40
s

30

CR M R

Food utilization
pYOUNG IINTERMEDIATE SOLD

Fig. 2 Efect of size c lass on food utilization of Po macea fed with Azotla for '7 dzvs

Fi:feeding lzre, AR= absorption rate, CR: convenron 'ate' MR= metabolic rate' AE=

absorption efficrency and CE= conv€rsion efficiencv Columns denote mean food

utilization and vertical bars denote standard error (n=9)
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0 5
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F oo d utiliza tio n of P an,a.ea

70
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9s
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M R A E

20

l 0

0 ru
C E
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Fig 3 Effeci of stockiDs densities (5, l0 and 15 individuals pef aquariurn) on food
vtilization af Pomacea led w;th Azolla fof 7 days. FR=feeding rate, AR: absorption
|ate, CR: conversion rate, MR= metabolic rate. AE= abso|ption efficiency and CE=
conversion efficiency Columns denote rnean food utilization and venical bars denot€
standard error (n=9)

2 0

l 8

t 2

l 0

0 8

0 2

! 5

C R M R

a oLD

l5

:10

25

! 5

rl-
IK

CE

Frg 4 Eff€ct of size class on food utiluation of Po nacea led wirh Salinia for 7 d,ays.
FR:feeding rate, AR= absorption mte, CR= conversion rate, MR= metabouc rate, AE:
absorption efficiency and CE= conversion efTiciency- Colurnns denote mean food
utilization and vertical ban denote stddard e.rorrn:9).

Food u t i l i z r ion

t rYOUNC I INTERMEDIATE
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3 0

2 0

I O

6 0

4 0
F . z

€ 9

Food uti lzation of Pomaoea

A R  C R  M R

50

l5

30

25

20

t 5
l 0

5

0
CEA E

l l 0 r  15

Frg 7 Effect of stocki.g densities (5, l0 and 15 rndrviduals per aquanurn) on food
lti,ltzznon of Ponacea fed w;th Hydri a fot 7 dzys. FR:f€€ding rate, AR= absorption
mre, CR= conversion rate, MR= metabolic |a!e, AE: absorprion emciency and CE=
conversion efficiency. Columns denote rnean food utilization and vertical bam denote
standard enor (n=9)

Discussion

Ponacea is alrcady .well known to be a voracrous feeder on aquatic plants in
other countries (Purchon 1958; Guenero 1991) and, has been manipulated under
labomtory conditions to obtaif information on its food ut izanon pattems in relation to
crowdins, body size and feed t?es. In the present study, three species of aquatic plants
conrnonly found in ponds and streams in Sri l,anka were tested as different feed types
of Podacea under laboratory conditions with a view to investigate food preference and
energy budget ofrhe snails Feeding rate ofPouace@ was selecled to compare the food
preference because rt is a sensibve parameter for assessing the energy budget (Haniffa
1982)

ln the present expeinent, Porutcea showed the highest preference for
Hydrltla kespecn\e b its density and body size while the lowest pr€ference was shown
for Salr-ra These differences could be attnbuted to the morphology and composition
of the plant rtpes lesled and, to the condition ofradda of Ponacea

Hyd.illa is a rooted 'nacrophyte and has a simple stem to provide a good
support for the snails to hang on while feedng- Nevenheless, both ,{zolla and Salrirm
occuron the water surface and do not produce this facility. As such, the snarls have to
spend more energy to come to the water surfa.e for feeding than in feedrng in the water
column This rnay possibly be the reason for preference for Hydnla

The composition of Ild.trd, especially wrth reference to the content of ash!
water, prolein etc. may difer from those of other two feed types and this may have
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attracFd Po'lrcca to leed ot Hvttr la A simrlar explanation was givcn bv Haniffa &

i.ir.,rrrrr,"9. 1rlsSl "ith 
regarl to f€ed ivpe selection bv Pttu s/obos'

ln the present rnvestigahon. rL wrs observed thal an mcfease In booy srz€

" . " , . . ' " " ,  
- ; " ' .  I n , f  l o . d  t r r i ,  o l  P o ' ' r ' d  r e \ f e c r : \ e o ' r h e

' ' ' _ - _ . . " n p r i " , f  
I  '  p , . r b e . ' J 8 - e '  r r a r  l h '  d e  r e " ' e r l  e ' a r n g  " e  

I P ' a J  J

: - ; ; :  ^ J " ' ; .  ; ; i . ' , " p r " '  . n : ' , '  d g , , "  A 8 , n s  k F s n ' o o p e ' a ' e \ i a r \ c

o e r , r ^ % , o n i '  h e . o n d I o n  r r a d u d  e  r n  l e r o i r g r ' d " e  r \ ' d  r u r F a r c e '  r n s l a r L s

Haniflh & Pandian (197'+) .eponeo a decrersc in 'adulr weight in Plla g/"'rt/ \!rth the

i".*"r" - l"ay lveight Hence iL is possible to suggesr thai Lhe dec'€ase rn,raoura

*. l " i i  
" l , r '  

, r , .  i * * "*  tn  bodv werght  rs  one of  Lhe important  mechanisms r l r rougrr

*hiil tle iteding rate otfo'Lkt{r is nruuenccd

Simr lar ly .  Erowth progresscs s lo\ ! ly  of  completc lv  ccases \ rLt l r  the nraEratron

o l a n i m a l s D u r n g r n x l L r L a t r o n m o ' e c n e r s l 1 5 u s e d l b r d c ! e ! ' P n r e n L o f g o n c d a l  
l r s s u e s

,r ' -  r " , . . " , " , i t - "  o i  the bodv A larrarron o l  the cnerg) '  budget  wrth the

,;;;:,';" ;.;;;. h"ve been shown bv r.egu ( re74) rhis mav te anothcr reason

fb i  Lhe loN enerev bLrdgel  obseracd In o ld snar ls  m thc prcset t  s ludv An rnc 'ease-rn

" ' r ' . " .0 , i^  
in"L; i , . t  i r r 'voung rndivrr luals  ref lcct  thc possrb i l r tv  o l  thc prcsencc of  r

'p..il", ,,r:ar*.t,1'" *zynrcs. which arc rrtorc mtive rhan in oldcr indrviduals'

t_rperinrental evidencc of the prcsent irv€sLlgaLron shosed nral an rnc'ease rn

the numbe. of snrrls per aqua'ium rcsulred rn a dec'ease in food utilrzat'on pa'"melers

l-.'"i'r' ."p."",.'i' i""Lcd out wrth other snails such as c"/dez sp d Pita staboso

hile shown that increase iD dcnsLtv has dep"ssed growth (Camcron & Carler 1979 ;

H"Inri" 's;0;) SLrch densitv cllects .1s shown ir Lhis studv are wcll known liom stud'es

.".a'.,"i l" i'^,*t *oulariots of both land s'arls and ireshwarct snails (Eisenberg

lnoii 
""4 

.. well as on sails under laboratory condihons (rhomas et aL 1e.11)

r.crcase in crewding is usuall) relaled to decreasc rn grcwth ot aclivity' brit it has been

.r'"*" tt'" l" tteiase uf tLe frcshwaFr $ail BiamPhaldria g/a'ftld' lhere 's an

.,it.,. a*ti," of level of conditioning above and below whrch the growth rate

decUnes (Thornas & Benjamin 1974;Thomas eral 1974)

lhe 'nve- \e re 'aLron'hrp be\een ' roc l 'ng deNrq and lood.JLi l ' /ar ion

Daranerer .  !ould De re,aLed to 'he orygel  .oFUmDtron and reproducrron o $e sna'6

i;J;;t*'t; il;;" -"*a'a ir'" dissorved oxvgen becomesi rimitins factor

n.r." 
""",o'r1"* 

to come to the water surface to acquire oxvgen The lnt|a-specrlrc

;;;.il; i; oxvgen behleen the indivrduars in hishrv.crowded iti'l: ,Ti
r-l*i""i" -*r, in raki.e lesser food and nuch energv wil belil*t.9" i"q'"lq
;.;;;;ia.;;; 

"..*". 
it64) rhis mav tesult in row varues ror rood utirization under

hrgh srocking densitres
\ 'mila lv, more cnance' ro 'pena rrne i l  copu'aLlon dr nrgh den(rue' rcsrlr in a

decrease n food JLr l ' /ar ro n n adul t  Pona'ea Pre ' 'oLt ' ' \ork 'L"meron&(anet la-o)

r'"r'"1"" ,i"*. ,n" 
" 

a""rease in fecunditv occurs as a result ofcrowdins

Chemical substances and sone I

feed;^g turE ol Panacel For example' gr

a.d many chemicais condinoning the watt

aduli individuals (Thornas et al 19'74:' Atz

be lowered due to the accumulalion ofme
"''" --1..1ng 

*" *p*imeDl, the snails were fed dailv with Plant food of 10'/o ot

tr'eir toay weiiLt However, h \{'as seen that this d ailv food |aiion was not compreuv
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eaten by lhe snails suggesting rhat rhe prcference tor ltre food rypes resred jn rhe presen!
experrment rs not maxrmal civen opponuniries rhe snarts ma), go fo. other feed rypes
One such lbod type rs the rice planr When the feeding ecotogy and feeding behavrour
of Pamace.L arc considered, rice plants in aquaric habitats appea. !o be very good
candidales for its feeding. rhus Ponaced corld become a potential pesr of rice in
agricuhu.al lands all overthe couniry

The only redeeming fealure of rhe spread of Ponacea jn Sri Lanka so far js
thaL its spread is siill restficted to rn and around major cilies and to\r,ns and has not
spread 1o the fannng areas and nce growing areas in rhe counLry However, rhis
Sltuatron may not remain the same in the near future The inigarion canals in rhe
faming areas suppon a luxufiant growth of rhe weeds tesLed In lhe presenr experimenl
and th's may sustarn populations oF Pondcea in srjch areas When the surtable
conditions arise Pomdcea ca]ld ar anf iime, invade ihe rice cuhvarron Dircc!
obsenations in fhe fi€ld lave shown that already rherc is a growrng $rcat of pomarea
becomrng a pesi on the rjce planl in afeas sunounding the Be lanwrla Attidiya
sanctuary. Boralasgamuwa. Korre and Rajagiriya. rhe areas close to Cotombo

Although the present srudy was canied our under laboratory condirions, r!
provides some valuable infomation on the food utilizatron pallems ofPrnacea lt also
highljgh!s lhe poiential of Ponacea rc affecl .ar)merclally inponanr crops such as rice
It is therefore necessary to carry out studies on rhe food preferences ofPon,rced under
natural conditions in Sri Lanka to invesligale their por€ntia ro becone pesLs of
commercially mportanl crops
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