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Abstract

Helostoma fenmmmncki {Cuvier and Valenciennes) is an iniroduced fish
species in St Lankan freshwaters. It occurs in several freshwater habitats i Sri
Lanka. However, hithcrto no stdies have been reported on food and feeding habits
of this species from Sri Lankan freshwater habitats Present sindy was cartied out 1o
investigale the food and feeding habits of /. femmincki in Iriyawetiva marsh of the
wet zone of Sri Lanka .

In the stomach contents of A. temmincki, 14 gencra of diatoms, 12 genera
green algae. 3 genera of blue green algae. unidcatified plant particles and detritus
were present The relative gut lengih 1s relaled ta body size of H. remmincki
accarding to a second order polyromial cune. which perhaps indicaies that the
digestive tract of this species is morphologicaily adapted lor ontogenetic variations
in feeding. The logarithmic relationship between the gastro-somatic index and body
length in . temmincki indicates its higher feeding efficiency in smaller size classes
than in larger size classes. Onlogenetic variations in feeding habits and isometric
growth of . temmincks may be an indication of its efficient food ulilization

Introduction

Helostoma temmincki (Cuvier and Valenciennes) was introduced to Sri
Lanka from Thailand in 1951 (Munro 1933), One hvndred and fifty specimens of
this species were first introduced o ponds in Kalutara (Western Province of the
couniry) and if was reporied Lhat a few specimens were sold to the public (Anon
1951}, Pethiyagoda (1991) reported that this fish is found in the South-Western part
of the country. As this species is easily adapted 10 the aguarinm conditions and is
usnally pcaceful towards other fish. there is 2 lngh demand for this species as an
aquarium fish A subsistence fishery exists in Iriyawetiya marsh (6°39° N; 79°54°
E; Fig 1) in the wet zonc of Sri Lanka and A. temminck: is one of the dominant
species in this fishery. Very little is known about the biclogy of H. femsmincki in
natural freslwater habitats in Sri Lanka Nevertheless knowledge about the biology
of exotic species in the natural waters. especially food and feeding habits is
imporiant because. such knowledge is useful to investigate the impact of introduced
species on indigenous fish biodiversity. It is also thought that the studies on food
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and feeding habits of an introduced species in the new habitats provide useful
information on aquatic ecology As such. (he food and feeding habits of A
temmincki were investigated in Iriyawetiva marsh of the wet zonc of Sri Larka,

Matcerials and methods

Eiphiy-savin  Specrmens 8F . Jéwmitneks  were: collected  froo il
[etyiwedive marsh (Fig. |) using o cast et during the pennd Jnnupry— Mlapch 1597
linmediniely afier Caphure - 5% huffered formuibom was injecicd 1o the body cuviry
thronish uniis of ench fish. Fish were taken (o the Inboratosy for further analysis, In
the laboratory. todal lenual (TL) woel body weight (Waf each fish were meisnred
to the nearest 0.1 cm and 0.01 g respectively, The relationship between TL and W
was determined by stmple linear regression for log-transformed data. Each fish was
dissected. the intestine was uncoiled carefully and the relative gut length (RGL =
mtesiine length / TL) of each fish was determined. The stomach of each fish was
dissccted and the stomach contents were weighed fo the nearest 0.1 mg to
determine the gastro-somatic index [GASI = (Weight of stomach confents/W) x
100]. The relationship befween GASI and TL was determincd by Tegression
analvsis. Siomach contents of individual fish were diluled in a measuring cylinder
and ere mixed weil Three sub-samples of I ml volume were examined under a
light microscope in a Scdgewick-Ralter cell. The food items were identified to the
genus level using the keys given by Necdham & Needham (1972). Abevwickrama
(1979) and Abevwickrama et a/. (1986) The quanlilathe analysis of stomach
contents was performed by “Poinis method® as described by Hynes (1930). by
estimating relative biovolumes of food items in stomach. Relative imporiance of
each food item was determined as percentages

To sludy the size-dependent dict composition of H. temminckr. fish were
grouped mto 1 cm classes and stomach contents expressed as numbers (based on
retative biovolume) per litre were quantified separately for each size class, The size
categornies ol fish were clustered on the basis of relative biovolume of each food
item per litrc using Bray-Curtis similarity (Bray & Curtis 1957) Data were
slandardized using double square 100t in order lo reduce the effect of most
abundant foed items on the results of the analysis. Bray-Curfis similarity analvsis
was performed using the "PRIMER (Version 52)° sofiware package (Clark &
Gorley 2001).

Results

The size range of 89 specimens of /4. femmincki investigated in the present
study was 58 — 193 cm TL and 4 - 1802 g body weight Length-weight
relationship was W = 0.0168 TL’ '™ (Fig. 2). The exponent of this relationship is
not significantly different from the cube value (1., = 0.0166. p > 0.05) indicating
that . femmincks in Irtvawetiva marsh has an isometric growth.

In the stomach conlents of A. temmincki. 14 genera of diatoms. 12 genera
of green algae. 3 genera of blue green algae were present together with unidentified
plant particles and detritus. Relative importance of the food items in the stomach
contents in 10 different size classes is shown in Table 1
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The relationship between RGL and TL of X temmunchki represents a
second order polynomial curve (Fig. 3A). which perhaps indicates (hat the digestive
iract of ihis species is morphologically adapted for onlogenetic varations in
feeding The logarithmic relationship between the GASI and TL in A. temmrincks

Body Weight (g)
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Figure 2. Length-weight relationship of H. temmincki in Irivawetiva marsh. Sm’
Lanka

(Fig 3B) indicates its lugher feeding efficiency in smaller size classes than in larger
size ¢lasses ]

There appears 1o be an appreciable difference in food types present in the
fish of different sizes (Table 1). According to Bray-Curlis similarity analysis (Fig
4). four distincl ¢lusters could be identified in the food habits among the 10 size
classes of fish studied.
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Discussion

Being a continental island. diversity of freshwater fish is depauperale in
Sri Lanka (De Siiva 1987) Iniroduction of exotic species may therefore have a
significant 1mpact on trophic dyvnamics of freshwalcer ecosystems, On the other
nand. inter-specific competition of alien specics will indigenons fish species,
especially for food resources may also occur which may be delrimental to
mdigenous fish biodiversity. As no information is hitherto available on the
biological aspects of mireduced /. remmmincki in Sri Lanka, the present study
appears to be a useful contribution 1o the knowledge about food and feeding habits
of his spectes in the countrs. Such knowledge is of particular jmporiance because
there 1s an emphasis on the compilation of global information on fish and fisheries
biology in (e form of an easily accessible database called FISHBASE (Froese &
Pauly 1998). Although length-weight relationship determined in the present study
is not directly relevant to the aspects on food and feeding cxcept for its importance
as a measure of isomelric growth. this estimaltc s useful for information
accumniulaion processes in the fisheries science (Panly 1993)

Food habits of . temmincke in Irivavetiva marsh indicalc that this species
mainly feeds on diatoms and detritus As these food ilems are available in
abundance in freshwalier habitats of Sri Lanka it is unlikely that this introduced fish
species would posc any threat to indigcnous freshwater fish biodiversity. al least
through inter-specific cowmpetinion for food resources Present analysis also
indicales that detritus is of little importance in the lood of small individuals of /.
remmincki whereas in larger individuals, detritus and blue-green algac play a major
role as food items As shown by Bray-Curtis similarity. food habits of this fish
specics are slighily different among size classes. which indicate that (he
inlraspecific competition for food is telaxed o a certain extent. As such it is
possible thal (his species is able to perform well in natyral freshwater habitats in Sti
Lanka where their preferred food items are available

However. the present study is based on (he specimens of the siz¢ range 5.8
- 193 em TL Therclore the food habils of juveniles (<38 c¢m TL) are still
unknown 1 St Lankan habitats. As such [urther studies arc needed to reach a
conclusion regarding the impacl of /7 tfemmuncki on indigenons freshwater fish
species in the form of interspectlic competition for food

It has been well established that relative gut lengih (RGL) is a good index
of digestive demand in fish (De Silva er af 1980: Zihler 1982: Vergina 1991) The
second order polynomial relationship between RGL and TL may be due o
ontogenclic variations in fecding habits in H. renmmincki in Irivawetiva marsh As
shown by Gastrosomalic Index (GASI). feeding efficiency of smailer individuals of
H. remmincki_appears to be higher than that of larger individuals Isometric growth
of this species in Irivawetiya marsh may also be an indication of relative well-being
of fish poputation (Bolger & Connolly 1989).
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