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I. INTRODUCTION

The green chromid, Etroplus suratensis (Bloch) commonly known as

the pearl spot is an important cichlid, occurring along the eastern and

western coastal tracts of peninsular India, Sri Lanka and Pakistan. It is

found in both fresh and brackish water habitats such as swamps, ponds,

paddy fields, rivers, backwaters and estuaries, attaining a maximum length

of 3®0 mm. It can tolerate wide fluctuations in salinity, and hence it is

cultured in the brackish water farms as well as in the fresh water

reservoirs, in peninsular India. In Kerala, the capture fishery of the species

from the rivers and lakes contributed to 2891 tonnes in 1986, which formed

9% of the total inland fish landings in the State (Anon 1987).

A closely allied species E. maculatus occurs in the same habitats as

that of E. suratensis. But since the size of this species is very small,

growing only upto 76 mm, it is not considered suitable for culture, though

it is caught from the wild and sold as an aquarium fish. E. canarensis is

yet another species of the genus found in South Canara which attains a

maximum length of 114 mm.

It has been reported that in its natural environment adult E. suratensis

is essentially a vegetable feeder but that the young individuals prefer

zooplankton (Alikunhi, 1957; Prasadam, 1971; Jayaprakas, 1980). The fish

attains maturity at the age of 8-9 months and the fecundity is in the range

of 1300-6000. It breeds throughout the year, but two peaks have been

noticed, one from December to February and the other from July to August

(Jayaprakas 1980). The fish exhibits parental care and has the habit of

nest building to protect the fry.
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^ suratensis is considered as one of the tastiest fishes in Kerala and

claims a high market demand. But, inspite of its delicious taste, high market

demand, easy availability^ amenability to culture, non predacious nature,

adaptability to wide fluctuations in salinity and breeding habits in captivity,

the main drawback in its culture is the poor rate of growth in comparison to

other brackishwater species like Chanos chanos and Mugil cephalus.

Thampy ^ ^ (1987) have reported an average monthly increment of 8,08 mm

and 7.78 g for E. suratensis from the brackish water farm at Vytilla^ Kerala,

Considerable attention has been given in recent years to research and

development programmes relating to the culture of this fish and various

measures have been adapted to enhance its growth in captivity under intensive

management practices and stocking density manipulations. But no worthwhile

results have so far been obtained and production of ^ suratensis still remains

low, ranging from 900 to 1000 kg/ha/year (Anon 1981),

The aim of the present study is to find out the nature of food items and

feeding habits of ^ surantensis fry, fingerlings, subadults and adults

categorised under four different length groups in captive and wild environments

viz., a brackishwater culture pond and Cochin backwaters respectively.

The data of the relative length of the gut in different length groups from

the two environments provides information on the nature of food consumed and

the extent of feeding in the two environments. The study of salient

ecological parameters in the cultured and wild habitats of the species throws

light on the abundance and variation of the food items in relation to the biotic

and abiotic factors. Formulation of a suitable supplementary feed

incorporating the natural food items for ^ suratensis is highly warranted in
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enhancing the growth rate and production of the species in culture ponds.
However if the preferential food items of the species can be established in the

culture ponds, supplementary feed can be dispensed with in the aquaculture

practice of ^ suratensis.

-0-
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II. REVIEW OF LITERATURE

2,1 Food and Feeding habits

The green chromid E. suratensis belongs to family Cichlidae, comprising

of over 700 species, the members of which are found in the brackish and fresh

water -habitats of Africa, South America, parts of North America, and parts

of Asia, It is one of the important species of Asian cichlids, the other species

of the genus being ^ maculatus and ^ canarensis.

The African cichlids on the other "hand are numerically a large group

including tilapias, Pelmatochromis sp.. Nannachromis sp. etc. It has been

reported that the larger African lakes of Malawi, Victoria, and Tanganika

contain about 500 endemic species of cichlids (Fryer and lies 1972). The inland

fish production of African continent itself is based on the capture and culture

of these species. The American cichlids contain mainly species of ornamental

importance and are found .from Texas along the eastern and southern coasts

of Mexico to central and most of south America and some Caribean islands.

& surantensis is distributed widely in India, in the brackish water and

freshwater environments from Goa on the west coast to Chilka lake on the

east coast. It also occurs in Sri tJanka and Pakistan. It has been introduced

into the different interior watersheds like reservoirs and freshwater lakes

during 1940s where it has established itself. Though several early workers

dealt with the biology, reproduction, behaviour, food and feeding and ecology

of the species in their natural environment, much more remains to be known

about the growth, behaviour, food selectivity, reproductive habits etc., of the

species in captivity.

The earliest studies on the different species of Etroplus in India was on

their systamatics and distribution. Important among these are that of Day,



(1888). Several authors who studied the biology of the species have dealt with

the food and feeding habits briefly. Raj Sundara (1916) in Kii '̂.studies

on freshwater fishes of Madras have briefly dealt with the food and feeding

habits of E. suratensis. In 1942^Sebastian studied the role of ^ suratensis and

^ maculatus in the control of mosquitoes. Bhaskaran (1946) studied the food

habits of young ones of ^ suratensis from freshwater tanks and reported that

they feed mainly on filamentous algae, marginal plants and detritus.

Job et al. in 1947 studied the biology of the species from freshwater tanks

wherein they have described the food and feeding habits briefly. The weed

destroying habit of E. suratensis was elucidated by Gopinath in 1948. In 1949,

Chacko studied the food and feeding of the fry and fingerlings and reported

that they feed rarely on higher marginal plants, insect larvae and filamentous

algae. Alikunhi in 1957, described the food of ^ suratensis and reported

that, from 19 mm length onwards they feed mainly on zooplankton, but as

growth is in progress they shift to filamentous algae such as spirogyra and

-y- vegetable matter. In 1962, Hora and Pillay have observed that adults of

^ suratensis are herbivores, feeding on chlorophyceae, cyanophyceae and

decaying organic matter. Prasadam in his Uudies on the biology of

^ suratensis in Pulicat lake in 1971, reported that the fish is mainly a

vegetable feeder with seasonal variation in feeding activity. According to him

the smaller size groups predominantly feed on microvegetation and the larger

size groups utilise mainly macrophytes. Gopalakrishnan (1973) while describing

the taxonomy and biology of the species, has dealt with the food and feeding

habits too. A comparative study of the food of juveniles of & suratensis

^ collected from estuaries and freshwaters at Mangalore was done by

Devaraj et al., (1975). They found that filamentous algae and detritus formed



the dominant food items in the stomachs of fishes collected from estuarine

waters, while in the fishes collected from freshwaters, insect larvae and

detritus were found to dominate. Varghese (1975), has briefly dealt with the

food and feeding habits of ^ suratensis in his studies on the biology,

morphology and development of cichlids in India. He has reported that this

species is omnivorous, showing a certain degree of specificity with regard to

the food items it consumes and that it displays definite variations in the

diet in some months. He has also reported that there is no change in food
y

between males and females and between Vzero' year groups and adults.

Jayaprakas in 1980 in his work on the biology of ^ suratensis has studied the

food and feeding habits of different size groups of the species, collected from

Veli lake in Trivandrum. He found that, there is a gradual change in the

preference from diatoms and zooplankton to filamentous algae and then to

higher aquatic plants, as growth proceeds. The digestability of aquatic

macrophytes by E. suratensis and the relative merits of three indegenous

^ components as markers with daily changes in protein digestability were studied

by De Silva and Perera (1983). Costa (1983) made biological studies of the

pearl spot from three different habitats in Sri L'anka. In 1984, De Silva et al.

studied some aspects of the biology of this species, where its food and feeding

habits from brackish waters and freshwater reservoirs in Sri Uanka have been

described Mahobia (1987) in his studies on Indian cichlids has evaluated the

biochemical composition of ^ suratensis and ^ maculatus. He has reported

that the protein, lipid and carbohydrate is found to decrease in muscle and

liver with advancement of maturation followed by an increase after the

spawning in both E. suratensis and ^ maculatus.



Studies on E. maculatus, the org^nge chromid, which is a closely allied

species has also been done by selected workers. But since the size of this

species is very small, growing only upto 76 mm, it has no relevance in

aquaculture and is of little importance in the present study. Panicker as

early as 1920, described briefly the biology of the species along with

E. suratensis. Rao (1972) has studied the compensatory metabolic regulation

to seasonal thermal stress on this species and the metabolic compensation

during thermal acclimation in the tissue of the fish. In 1973, Wyman and Ward

described the development^^te^aviour in this species. Histomorphological studies

of the alimentary canal of the species was done by Thomas (1975).

Jayaprakas et aL (1979) have described the food and feeding habits and

breeding biology of the species. The biology of E. maculatus was studied by

Amaranth in 1979.

Studies on African cichlids are much more numerous, wide and varied

than those of their Asian counterparts. But only those which are directly

y. related to the food and feeding habits of these species and pertinent to the

present study have been dealt with in this review. Fish (1955) studied the

food of tilapias in general from East Africa. In 1956, Le Roux studied the

feeding habits of the young of four species of Tilapia. Fryer (1961) studied

the biology of Tilapia variabilis in the northern waters of Uake Victoria. He

found that this species seems to be a specialised feeder with a strong tendency

for fine benthic sediments. Food and feeding habits of Tilapia guineensis,

T. melariotheron and T. mariae inhabiting the Lagos lagoon in Nigeria were

studied by Fagade (1971). He has reported that the important items in the

stomachs include filamentous algae, diatoms, sand grains and unidentified

organic matter. In 1972, Malek reported that both sexes of T. zilli feed
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on plant material as well as food of animal origin. In the same year Alkholy

and Malek, examined the relative proportion of food components of T, zilli

in different localities. They found that, T. zilli is omnivorous, eating both

vegetable and animal matter, having a tendency to take more plant matter

than animal matter, Moriarty and Moriarty (1973) studied the quantitative

estimation of the daily ingestion of phytoplankton by T. nilotica and

Haplochromis nifiripinnis in Uake George. They reported that T. nilotica can

assimilate 70-80% of the carbon ingested in the form of plankton (Microcystis,

Anabaena, Nitzchia), Preliminary observations on the feeding habits of

T. nilotica in Uake Rudolf was done by Harbot (1975), Uauzenne and Iltis

(1975) studied the food selection in T. galilaea. They found that this fish is

phytoplanktivorous feeding on bottom deposits composed of benthic algae. In

1976, Spataru and Zorn studied the food and feeding habits of T. galilae and

T. aiurea inhabiting the lake Kinneret in Israel. They have reported that

T. galilae is a phytophage and feeds mainly on Peridlnium clsctum and

Pyrophyte, whereas T. aurea utilises a variety of phytoplankton, zooplankton

and zoobenthos. Bowen (1976a) studied the feeding ecology of the Sarotherodon

mossamblcus In Uake Slbaya, Kwazulu. Spataru (1978) analysed the food of

T. zilli inhabiting the lake Kinneret In Israel. He found seasonal changes in

the food composition with abundance of chironomid pupae in winter and spring

and zooplankton In summer and autumn. Saha and Dewan (1978) studied the

gut contents of T. nilotica and reported that this fish is an omnivore with

higher feeding preference for detritus and plant food. In 1979, Dewan and

Saha have described the feeding pattern of T. nilotica Inhabiting the Bangladesh

waters and found increased feeding activity from noon to midnight with peak

activity Immediately after dusk and reduced feeding activity after midnight

Aravlndan In 1980, studied the food selection of T. mossamblca from three
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natural environments viz, river, estuary and pond. He has reported that the

fish feeds mainly on aquatic plant material in pond, filamentous algae In river,

while in estuary its main diet consists of ostracods and copepods. Gophen

(1980), studied the food sources, feeding behaviour and growth rates of

Sarotherodon galilaeum fingerlings. Bowen in 1982, studied the feeding,,

digestion and growth of tilapias, and reported that they are mostly herbivores

and detritivores. Moreau ^ aU (1986) have studied the possibility of utilising

natural pond productivity for feeding young tilapias from the larval to the

fingerling stage. They have tried three types of food viz; higher aquatic

plants such as Uemna phytoplankton such as Chlorella sp and zooplankton

mainly Daphnia sp for feeding Tilapias,

2,2 Culture Aspects

Studies on different aspects of culture of ^ suratensis are limited.

Jayaprakas (1980) studied the culture possibilities of E. suratensis in Kerala.

The culture of ^ suratensis in mono and poly species combinations was done

by Thampy ^ ^ (1978) in Vytilla andGopinathan 11981) in Goa, under the All

India Co-ordinated Research project on Brackishwater fish farming. As a part

of the above project ^ suratensis was cultured in experimental ponds under

different stocking densities and fertilization rates. Supplementary feeding with

conventional feeds of ground nut oil cake and wheat bran was also done in

some experiments, Sumitra ^ aU (1981) have conducted an experiment on the

culture of ^ suratensis in brackish water ponds in Goa. The growth, survival

and production of the species in the brackish water culture ponds has been

described by Thampy et al, (1987).
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2.3 Supplementary Feeding

The various aspects of the practice of artificial feeding in pisciculture

has been reviewed by Uing (1967), Shell (1967) and Chervinski ^ ^ (1968).

In Indiaj. supplementary feeding in fish culture has already gained some

recognition (Alikunhi, 1956; Das, 1967; Singh and Bhanot, 1970; Chakraborty

« 1971; Uakshman, 1974; Prasadam and Gopinath, 1976; HaripradaDas,

1976; Jeyachandran and Paul Raj, 1976 and 1977).

Information on supplementary feeding of ^ suratensis is very scant.

Sumitra et al. in 1978 studied the food conversion efficiency of ^ suratensis

in the brackishwater culture ponds in Goa, with four different feeds. Studies

on the food conversion of ^ suratensis in laboratory conditions were carried

out by KrishnaKumari ^ ^ (1979). They have reported that the conversion

efficiency was low with all the three test diets containing 40-60% protein.

The food preference and the effect of supplementary feeding on the growth

and survival of suratensis have been studied by Jayaprakas and Nair (1981).

> Caloric values of ingested food of ^ suratensis grown in culture pond have

been studied by Sumitra et ^ (1981). In 1982, Sumitra ^ worked out the

energetics and food conversion efficiency of the species in relation to different

feeding levels.

Several studies have been conducted on the feasibility of incorporating

vegetable matter in the supplementary feed of many other species of

herbivorous fishes. The inclusion of higher aquatic plants in the diet of fishes

which are herbivorous in the adult have been suggested by Huet (1960). The

importance of incorporating natural food items in the feed has been well

illustrated by Yashouv and Ben Sehaachar (1967) in experiments conducted with
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Mugil capito . Singh (1970) has found that fresh water algae Oedogonium is a

nutritive source for Cirrhinus mrigala. Alikunhi ^ ^ (1971), have conducted

feeding experiments of Ctenopharyngodon idella and Catla catla with aquatic

weeds such as Hydrilla, Vallisneria and Najas. Uiang and Uovell (1971) showed

that the addition of 5-10% water hyacinth meal in Vitamin free diets increased

growth and reduced mortality of channel catfish fingerlings. Caulton (1976),

conducted feeding experiments of T. rendelli with Ceratophyllum demersum and

reported that an assimilation efficiency ranging from 47.8% to 58.7% may be

regarded as being very good for primary macrophagous. herbivore. Cruz and

L'audencia (1978) reported better growth of tilapia on feed supplemented with

mulbery leaf meal. Fresh leaves of Alocasia macroliza were used for feeding

tilapia in cage culture with promising results (Pompa 1978). Fantastic© and

Baldia (1980) showed that Incorporation of ipil-ipil leaf meal in the diets of

Tilapia nilotica resulted faster growth rates as compared to contro^ fed on the

rice bran alone. Venugopal (1980) has reported the possibility of incorporating

> the leaf powder of Colocasia esculenta in supplementary feeds of Indian major

carps. The digestion of an aquatic macrophyte by Tilapia zilli has been

studied by Buddington (1979). Devaraj ^ ah (1981) evaluated the performance

of the plant sources like duckweed and cabbage leaves in the formulation of

fish feeds, Gaigher (1984) reported that when tilapia was fed with combination

of duckweed and commercial pelleted feeds, growth rate of fish doubled with

increased food conversion. Edwards ^ (1985) described the incorporation

of composted and dried water hyacinth in pelletted feeds for Oreochromis

niloticus.

-0-
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III. MATERIAUS AND METHODS

3,1 Captive and Wild Environments

A culture pond in the campus of College of Fisheries (09° 58*N and

76® ..28E) formed the captive environment and the Vembanad Lake lying

adjacent to the campus (09 58*N and 76® 28*E) formed the wild environment

from which specimens of ^ suratensis for the present study were collected.

The pond was a closed one with earthen bundhs and having an area of
2

120 M . The average water depth of the pond was 70 cm. The pond was

dewatered and the weed and predatory fishes were removed by the application

of mahua oil cake at the rate of 250 ppm, Uime was applied in the pond,

after assessing the pH^ at the rate of 500 kg/ha. Water was then let into the

pond by siphoning from the adjacent feeder canal of the farm. Fertilization

was done with urea (100 kg/ha), superphosphate (250 kg/ha) and cow dung

(5000 kg/ha) in monthly doses.

The Vembanad lake is a shallow semi enclosed body of water of the

tropical zone with the characteristics of a tropical estuary. A narrow gut,

about 450 m wide form its main connection with the Arabian sea and this

region is subjected to regular tidal influence. It is a catchment basin for

several important rivers which empty large quantity of flood waters during the

monsoon season, enriched with nutrients and considerable quantity of silt. The

site of collection of specimens for the present study was about 8 km from the

bar mouth adjacent to some prawn filteration fields.
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3,2 Analysis of ecological parameters

For determining the pH, salinity &alkalinity, the water samples were

collected from the pond and backwaters. For the dissolved oxygen and primary

production water samples were collected in 250 ml dissolved oxygen bottles,

without trapping any air bubbles before closing them with stoppers.. These

samples were fixed immediately in the field itself, with manganous sulphate

and potassium iodide. The ecological parameters were analysed at monthly

intervals.

T
3.2.1 Water Temperature.

The temperature of surface water was recorded using a mercury

thermometer having a range from 0 to SO'̂ C and graduations of 0.1 °C.

3.2.2 Water pH.

The pH was determined by electrometric method using a digital pH meter

(Elico model 11-1-122), The instrument was calibrated using buffer solutions

y having pH 4,2, 7 and 9,2,

3.2.3 Salinity.

Standard argentometric method as described by Strickland and Parsons

(1972) was followed for the estimation of water salinity,

3.2.4 Total alkalinity.

Total alkalinity of the collected water samples was estimated using

acidimetric titration method described in APHA et ^ (1981).

3.2.5 Dissolved Oxygen

^ Dissolved oxygen was determined following Winkler's method as detailed
by Strickland and Parsons (1972).
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3.2.6 Phytoplankton Primary Production.

The phytoplankton primary production was determined using light and dark

bottle technique as detailed in Strickland & Parsonsfl972). Surface water was

taken from pond and backwater in two light bottles and one dark bottle each.

From one set of light bottles initial estimation of oxygen was done. The

other two sets (one light and one dark bottle) were incubated for 6 hrs,

(10.a.m. - 4.p.m.). After incubation the bottles were taken out and the

y dissolved oxygen was fixed in the field, and estimated by the Winkler's

method, in duplicate. All oxygen values were converted to carbon values by

multiplying with factor 0.375 and productivity values were expressed asmgC/m /

6 hrs,

3.2.7 Zooplankton.

Plankton samples were collected from the culture pond and the

backwaters by filtering 50 1 of water using a plankton net made of No.25

V bolting silk (63 p mesh size) and were preserved in 5% formalin. Quantitative

estimation of items in number per litre was made for the zooplankton.

3.2.8 Zoobenthos.

For the zoobenthos estimation the bottom mud sample from the pond and

the backwaters were collected using a Van Veen Grab having a biting area

of 625 cm (25x25 cm). While collecting the samples, it was ensured that the

grab was full and the top layer was undisturbed. The contents of the grab

were transfered to enamel trays and sieved through a 500|̂ tEKn mesh standard
test sieve for separating the zoobenthos from the sediment particles, using

filtered pond water. The contents of the sieve were transfered to polythene

containers and preserved in 5% formalin for further analysis.
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The zoobenthos were sorted out using a fine needle and fine pipette

They were identified upto group level, counted and wet weight was determined

for each group in an electric monopan balance. Before weighing, the samples

were washed with distilled water, dried until no more wet spots appeared on

the filter paper following Ulomski's method as described by Edmondson and

Winberg (1971).

3.3 Collection and Analysis of E. suratensis

3.3.1 Collection of E. suratensis from Culture Pond.

The study pond was stocked with 68 Nos. of ^ suratensis which works

out to 5,600 nos/ha with four length groups, fry (30-49 mm), fingerlings

(50-69 mm), subadults (70-89 mm) and adults (90-120 mm), in 1:1:1:1 ratio.

During each month six numbers of specimens belonging to each length groups

were removed from the pond. The stocking density In the pond was retained

by restocking the pond with same number of fishes of the same size groups.

3.3.2 Collection of E. suratensis from backwaters.

E. suratensis of the four different length groups as mentioned earlier

were collected from the marginal areas by the operation of cast nets during

monthly intervals. Six numbers of specimens from each length group were

chosen and brought to the laboratory for detailed studies. The specimens were

collected from same area during each month.

3.3.3 Analysis of E. suratensis.

Feeding intensity, RUG factor, food preference and selectivity index of

specimens of four length groups from culture pond and backwaters were

studied.
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^ 3.3.3,1 Feeding Intensity.
ft
/

; The collected fishes were immediately brought to the laboratory. Salient

morphometric measurements of the fishes viz; standard length, total length and

weight were taken and then grouped into four length groups. The fishes were

: dissected out, and the digestive tract of each specimen was then carefully

removed to note the intensity of feeding, based on the state of distension of

the stomach and the amount of food contained therein. The fishes were

grouped into five following groups.
j

(1) E - Empty - when the stomach was empty.

(2) P - Poor - when the stomach contained little food and was not distended.

(3) M - Medium - when the stomach was half full and slightly distended.

(4) G - Good - when the stornach was full and distended.

(5) H - Heavy - when the stomach was gorged with food and was fully

distended,

. Feeding index was calculated using the following formula:

^ Feeding index = No. of fishes, with good and heavy stomachs
• _ — X 1 uu
•i.'

No. of fishes examined

- 3.3.3.2 R.11.G. Factor.

To find out if there is -relative difference in the diet of fish during

- different stages in the two environments, the RUG factor was worked out as

described by A1 Hussaini (1949) and Das & Srivasthava (1979), RUG is the

relative length of gut to the total length of fish. The total length of each

: fish was noted, L'ength of gut of each fish was measured carefully. The RUG
k

^ factor is calculated by the following formula.
. ^ Length of gut ^

Total length of fish
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3.3.3.3 Food Preference.

Various investigators have adopted different methods for analysing the gut

contents. While the methods available differ considerably in most studies, the

same comparative results are obtained with all of them (Windell, 1970). Pearse

(1915) used the 'Volumetric method' for analysis of food of some shore fishes

of Wiscosin. Hynes (1950) employed the 'points method' in the quantitative

estimation of different food items of the fresh water sticklebacks.

Because of the presence of diatoms, micro and macro materials as well

as detritus in the stomach contents of ^ suratensis, the volumetric or

gravimetric estimation could not be satisfactorily adopted for the present

study. Therefore, for evaluating the different food organisms the points

method of Swynnerton and Worthington (1940) as reviewed by Venketaraman

(1960) was found to be quite suitable and convenient over the other methods.

The stomach contents were carefully removed and examined immediately

in the fresh condition as far as possible. Otherwise they were preserved in

5% formalin for subsequent examination. Stomach contents of all the

specimens were examined separately in petridishes. The larger elements were

isolated and identified with the help of a handlens, while the smaller organisms

were identified using a microscope as far as possible upto genus level or the

family, depending upon the completeness of the organisms and extend of

digestion.

For evaluating the preference of food consumed, points were alloted to

the different food items. The points gained by each food item were then

summed up and scaled down to percentage. This gives the percentage

composition of food items of different length groups in various months, in

culture pond and backwaters. This method gives both qualitative and
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quantitative data without the need for very detailed counts (Venketaraman,

1960).

3.3.3,4 Selectivity Index.

The percentage occurrence of various food items in stomach contents were

compared to the percentage of the same items in the environment for

calculating the selectivity index. Plankton samples were collected from both

environments during the same day and the relative percentage of each items

were observed. Selectivity index was calculated by the formula described by

Ivelev in 1961 and also followed by Aravindan in 1980. The formula is given

below:

E = ^ where,
fi + pi

E = Selectivity index

ri and pi = The percentage of food items in stomach and in the environment

respectively.

Selectivity index of the various food items for the different length groups

from the pond and the backwaters was calculated during the month of October

at the initial month of the study when .the salinity was low due to the

north east monsoon and during the final month of March, when the salinity

was high in the pond and backwaters.

3.4 Feeding Experiment

3.4.1 Preparation of cisterns.

Feeding experiment was done in cement cisterns having a capacity of

500 litres. Filtered pond water having a salinity of 5 ppt was used in the

cisterns. The cisterns were filled with 375 litres of water for the experiment.
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3.4.2 Preparation of feeds.

Conventional feed used in the experiment was made using rice bran,

groundnut oil cake and wheat flour at 5:5:1 ratio. The ingredients were

' powdered and then mixed thoroughly with required amount of water to make

' a dough. It was then autoclaved at ambient pressure for 30 minutes. The

feed was pelletised and dried at 60*^0 in a hot air oven,

3.4.3 Procedure of Feeding Experiment.

Four numbers of ^ suratensis fingerlings were introduced into each

cistern after 10 days period of acclimatisation. Initial weight of each

•specimen was noted. The fishes in different cisterns were fed with different

feeds at the rate of 10% of their body weights. Each feed was given in

duplication. The different feeds used were,

1. Conventional feed alone (100%) - (Ricebran + groundnut oilcake^ojl^a.^

2. Conventional feed 50% + Fresh Hydrilla verticillata 50%

3. Fresh Hydrilla verticillata alone (100%).

4. Conventional feed 50% + Fresh Enteromorpha intestinalis 50%

5. Fresh Enteromorpha tntestinalis alone (100%).

Feeds were given in the morning and in the next morning the excreta

and the unutilised feed if any were removed by siphoning,.Feeding was continued

for 30 days. Water exchange was done daily when 10 litres of water was

removed from each cisterns and fresh filtered water was added. After 30 days

feeding the fishes were removed and the final weight of each individual was

noted,

3,4.3.1 Specific growth rate.

Considering that the smaller fish attained a lower weight and larger fish

attained a higher weight, the specific growth rate (expressed as percentage wet
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body weight d"^ of Individual fishes were estimated using the Initial and final
weight measurements. The specific growth rate was determined using the

formula, given below?

lnW« - InW.
Specific growth rate = x 100

d

Where,

Wj = Initial weight

Wg = Final weight

d - Number of days of feeding

3.4.3.2 Percentage gain in body weight.

Average initial weight and average increase in weight on each replication

was noted. Then the percentage gain in body weight was calculated using the

following formula;

Average increase in weight
Percentage gain in body weight =

Average initial weight

3.4.3.3 Statistical Analysis.

The difference in the mean growth performance of E, suratensis in

response to conventional feed and feeds containing natural food items viz;

Hydrilla verticillata and Enteromorpha intestinalis was statistically tested by

the application of variance technique (Snedecor and Cochran, 1968). The pair

of treatments which differed significantly were further analysed by the method

of least significant difference based on 't' test.

^ -0-
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^ IV, RESULTS

4.1 Ecological parameters of the Captive and Wild environments

Ecological parameters of the culture pond (captive environment) and the

backwaters (wild environment) were analysed at monthly intervals during the

period of study, from October 1986 to March 1987.

4.1.1 Water Temperature.

-.y Temperature of the culture pond and backwaters is given in Table 1 and

Fig.l.

The minimum temperature observed in the culture pond was 28*^0 in

December, while the maximum of 31°C was recorded in February and March.

Water temperature of the backwaters was generally higher than that of

the pond except in February. In the backwaters the temperature ranged from

SO^^C in December and January and 33°C in October.

^ 4.1.2 Water pH.

The water pH of the culture pond and backwaters during the period is

represented in the Table 1 and Fig.2.

At the commencement of the investigation in October, the pH of the

pond water was 8.5 from which it went down to 6 In November. But this was

rectified by adding lime at the rate of 500 kg/ha, and thereafter the pH was

constantly 8 from December to March.

The pH of the backwaters ranged between 7.5 and 9. From the initial

pH of 7.5 in October, it went upto 9.0 in November and then declined to 8.5

in December and 8.0 in January, rising again to 9 in February. In March it

dropped to 8.5,



Table 1 Physico-chemical parameters of the culture pond (P) and backwater (B)
during the study period

Temperature
o«

pH Salinity
(ppt)

'Alkalinity
(ppm)

Dissolved

oxygen(ppm)
Primary Productivity

gC/m^

Gross Net •

Months P B P B P B P B P B P B P B

October 1986 30.0 33.0 8.& 7.5 3.5 5.3 35.3 45.3 4.4 e6 1560 2880 1200 2500

November 1986 30.5 31.0 6.0 9.0 9.0 11.0 46.7 66.7 4.8 11.2 1020 1920 750 1500

December 1986 28.0 30.0 8.0 8.5 12.9 23.0 63.7 103.7 6.0 6.4 720 1200 600 720

January 1987 30.0 30.0 8.0 8.0 15.0 23.0 55.3 95.3 6.7 7.5 4440 4680 2300 2680

February 1987 31.0 30.5 8.0 9.0 19.5 31.5 60.5 68.3 8.0 9.5 1800 2860 1500 1640

March 1987 31.0 31.5 8.0 8.5 18.0 29.5 65.0 66,5 5.9 6.5 1200 2640 840 1800

to

-v]



35

t3

25

20

eTs

10

S6

lA

22

^ 16
>1 ,

^ 1<
c

'Z

Plate I

T5

Oct Nov Dec Jan Fcfc> M«r
Months

Fig. 1

Oct Nov Dec Jan Feb Mar
Months

Fig. 3

X -T

>. 60

" 50

28

— Pond

•- Backwater



5000

O 4000

y

-1000

Oct Nov
Months

Oct
Months

Nov

Dec Jan

Plate II

200

productivity

Backwater

productivity

Backwater B-

Mar

Oct
Months

29

Pond

Backwater

Oct Nov Dec Jan Feb Mar

Months
Fig. 8



30

4.U3 Salinity.

Salinity of the pond water and backwaters during the period is given in

Table 1 and Fig,3.

Salinity In the pond at the. beginning of the study was 3.5 ppt from which

it steadily increased to a maxium of 19.5 ppt in February. In March it

dropped to 18 ppt. In the backwaters the salinity values ranged between

5.3 ppt in October and 31.5 ppt in February.

4.1.4 Total Alkalinity.

The total alkalinity values of the pond and backwaters are given in

Table 1 and .Fig. 4

Total alkalinity of the pond water was 35.3 ppm In October. Thereafter

it steadily Increased and reached 65.0 ppm in March.

In the backwaters the alkalinity value In October was 45.3 ppm. From

this it was rising steadily and reached 103.7 ppm during December. Then it

steadily declined to 66.5 ppm during March.

'4.1.5 Dissolved Oxygen.

Dissolved oxygen content of pond water and the backwaters is represented

in Table 1 and Fig. 5.

Dissolved oxygen content of pond water ranged between 4.4 ppm in

October and 8 ppm in February. There was a steady increase in dissolved

oxygen content of the pond water from October to February. The dissolved

oxygen content then dropped to 5.9 ppm in March. The dissolved oxygen

content of the backwater samples was higher than that of the pond samples

throughout the period of study, and reached a value of 11.2 ppm in
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November, There were ups and downs in the dissolved oxygen content

throughout the period of study. Thus from the initial reading of 6.6 ppm in

October, dissolved oxygen content rose to 11.2 ppm in November. Then it

went down to 6.4 ppm in December, rose to 7.5 ppm in January, still rising

to 9,5 ppm in February and then decreased to 6.5 ppm in March.

4.1.6 Phytoplankton primary production.

Phytoplankton primary production (gross and net) of the pond and

backwaters is given in the Table 1 and Fig.7.

In the pond the lowest net and gross production were noted in December

as 600mgC/m^/6hrs, and 720 ngC/m^/hrs respectively. The highest values
f\ Q

observed were 2300 mgC/m^/hrs and 4440 ngC/m /6hrs respectively during

J anuary.

In the backwaters the lowest values of net and gross production

720 mgC/m^/6hrs and 1200 ngC/m^/6hrs respectively were observed during
3

December. The highest values observed were 2680 mgC/m /6hrs and
3

4680n^C/m /6hrs in January.

4.1.7 Zooplankton.

The quantity of zooplankton is expressed in numbers per litre from both

the environments during the period from October 1986 to March 1987 and are

given in Table 2 and Fig.6.

The important groups of zooplankton observed in the culture pond were

crustacean nauplii, ccpepods, rotifers, and cladocerans. In the backwaters all

the above groups were present and added to. these, fish eggs and larvae were

encountered.
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Calanoid and cyclopoid copepods were the predominant groups among the

copepods, both in culture pond and backwaters. The copepods in the pond

ranged from 89 No/1 in February to 305 No/1 in October and contributed to

50.43% of the total zooplankton during the entire period of study. In the

backwaters the copepods ranged from 8 No/1 in October and 305 No/1 in

February which contributed tO'of total zooplankton.

Among the rotifers, Brachionus sp. were most important in both

environments. Their peak from culture pond was noted during November when

177 No/1 were collected whereas the minimum numbers were collected in

January (26 No/1). Their contribution to the total plankton of the pond was

23,54%j while in the backwaters they contributed to 17.03% of the total

plankton, with their number ranging from 7 No/i in October to 136 No/1 in

January.

Crustacean nauplii were also seen in considerable numbers from both the

pond and the backwaters. Their contribution being 19.94% of the total

zooplankton in the culture pond and 15.38% in the backwaters. The peak

period of abundance of nauplii in the culture pond was during the month of

November (91 No/1) whereas in the backwaters it was during February

(165 No/1).

Among the cladocerans Moina sp. was dominant in the two environments.

In the culture pond it was always seen to be below 30 No/1 whereas in the

backwaters it ranged between 5 No/1 in October and 162 No/i in January. The

percentage of this species was only 6.086% in the culture pond whereas it was

19.56% in the backwaters.

In the backwaters, fish eggs and larvae were also found in the plankton

sample during all months except in December, The maximum number was



Table 2 Abundance of zooplankton groups in culture pond (P) and backwater (B)
during the study period

Copepods Rotifers Crustacean

nauplii
Cladocerans Fish eggs and

larvae

Total

Months P B P B P B P B P B P B

October 1986 305 8 115 7 77 31 29 5 - 5 526 56

November 1986 271 18 177 18 91 68 18 17 - 4 557 125

December 1986 166 131 61 54 66 28 20 75 -
- 313 288

January 1987 131 300 26 136 59 70 17 162 - 17 233 685

February 1987 89 305 33 90 61 165 21 100 ~ 18 204 678

March 1987 115 135 91 66 72 60 25 67 - 18 303 346

Percentage
Contribution 50.43 41.18 23.54 17.03 19.94 15.38 6.086 19.56 - 2.85 -

-

OS
CO
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recorded in February and March with 18 No/1, whereas the minimum number

was noted during November (4 No/i). Its contribution to the total zooplankton

of the backwaters was 2.85%.

4.1.8 Zoobenthos.

The abundance (wet weight in g/m^), percentage dominance and frequency

of occurrence of zoobenthic groups in culture pond and backwaters during the

study period are given in Tables 3 & 4 and Fig.8.

The zoobenthic groups present in the culture pond were mainly

amphipods, chironomids, polychaetes, tanaids and gastropods, whereas the

important groups in the backwaters were amphipods, chironomids, polychaetes

and tanaids.

The important item among the amphipods was Corophium in the

culture pond with a frequency of 66,660, while its frequency in the backwaters

was 50.000. The peak period of dominance of amphipods was during the

T' month of November in the pond where It contributed to 53.205% of

zoobenthos. In backwaters, the corresponding value was 35.149% during March.
2

The peak abundance of amphipods in the culture pond was 16.400 g/m in
2

November while in backwaters, the peak value was 6.400 g/m in March.

Chironomid larvae were present in the benthic samples of both the

culture pond and the backwaters. In culture pond its frequency of occurrence

was 50.000, while in backwaters it was 66.667. The abundance of the

chironomids in the culture pond was highest during October (5.696 g/m while
'2

in the backwaters it was during December (9.040 g/m )• The peak dominance

of chironomids in the pond and backwaters was 28.456% and 89,540% during

February and December respectively.
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Table 3 Abundance (a) In ^/m , Dominance (d) in %, and Frequency of occurrence
of zoobenthos in culture pond during the study period

Amphipods Chironomids Polychaetes Tanaids Gastropods
Total

a d a d a d a d a d
abundance

October 1986 11.115. 23.826 5.696 12.210 - 4.539 9.729 25.300 54.233 46.65

November 1986 16.400 53.205 - - 8.312 26.966 6.112 19.828 - 30.824

December 1986 - - - - 11.552 85.469 . 1.964 14.530 - 13.516

January 1987 2.640 6.374 4.539 10.959 - - 3.137 7.574 31.100 75.091 41.416

February 1987 - - 5.310 28.456 13.350 71.543 - - - 18.660

March 1987 5.569 40.662 - - 8.312 59.337 - - - 14.000

Frequency of
Occurrence 66.660 50.000 66.667 66.667 33.333

CO



Months

October
1986

T

November
1986

December
1986

January
1987

February
1987

March

1987

Frequency
of occurrence

Table 4. Abundance (a) in dominance (d) in % and frequency of occurrence of
zoobenthos in backwaters during the study period.

Amphipods Chironomids
a d

Zoobenthos groups

Polychetes
a d

2.640 15.449 7.568 44.288 6.880 40.262

13.559 81.332

9.040 89.540

3.179 30.576 5.090 48.956 0.688 6.617

1.115 55.889

6.400 35.149 5.696 31.282 6.112 33.567

50.000 66.667 83.333

Tanaids

a d

3.112 18.667

1.056 10.459

1.440 13.850

0.880 44.110

66.667

Total

abundance

17.088

16.671

10.096

10.397

1.995

18.208

CO
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The polychaetes commonly present were Nereis sp,, Dendronerels

etc. The frequency of occurrence of polychaetes in the culture pond and

backwaters were 66.667 and 83.330 respectively. The peak abundance of

polychaetes occurred in pond during February (13,350 g/m ) and in the

backwaters during November (13.559 g/m ). The dominance of polychaetes was

highest in the pond during December when it contributed to 85.469% of the

total zoobenthic fauna. The corresponding value in the backwaters occurred

during November when it was 81.332%.

Tanaids, mainly Apseudes was present in the pond as well as in the

backwaters. The frequency of occurrence of tanaids was 66.667 both in the

pond and backwaters. The peak abundance of this group in pond was
9 2

6.112 g/m in November, while in the backwaters it was 3.II2 g/m during the

same month. The peak dominance of tanaids in pond occurred during

November (19.828%) and in the backwaters during February (44.110%).

Melania sp. was the dominant gastropod in the benthic samples from the

culture pond while it was not encountered in the samples from the backwaters.

In the pond; its frequency of occurrence was 33.330 and it was restricted to
2

October and January. The peak abundance of gastropods was 31.100 g/m and

their peak dominance was 75.091%, both of which were observed during

January.

4,2 Feeding Intensity

Feeding intensity of ^ suratensis of the four different length groups in

the two environments are given in Table 5 & 6 and feeding index in Table 7

and Fig.9.



Table 5 Feeding intensity of E. suratensis of four different length groups
in the culture pond 3uring the study period (percentage given in
brackets)

Length group No. of fishes No, of fishes

examined with empty
stomach

First length group
(30-49 mm) 36

Second length group
(50-69 mm) 36

Third length group
(70-89 mm) 36

9 (25.00)

9 (25.00)

10 (27.77)

No. of fishes
with poor
stomach

13 (36.11)

13 (36.11)

9 (25.00)

Fourth length group
(90-120 mm) 36

Total 144

7 (19.44) 7 (19.44)

35 42

Percentage
Contribution 24.3055 29.166

No. of fishes
with medium

stomach

9 (25.00)

7 (19.44)

5 (13.55)

6 (16.666)

27

18.75

No. of fishes
with good
stomach

3 (8.33)

5 (13.88)

9 (25.00)

7 (19.44)

24

16.566

•i

No. of fishes with
heavy stomach

2 (5.55)

2 (5.55)

3 (8.33)

9 (25.00)

16

11.111

CO
00



First

Second

Third

Fourth

A 'i

Table 6. Feeding intensity of ^ suratensis of four different length groups in the
culture pond during the backwaters during the study period (percentage given
in brackets)

Length group

Length group
(30-49mm)

Length
(50-69mm)

Length group
(70.89mm)

Length
(90-120mm)

Total

Percentage
contribution

No. of

fishes
examined

36

36

36

36

144

No. of
fishes

with empty
stomach

No. of
fishes

with poor
stomach

3 (8,33) 7 (19.44)

2 (5.55) 5 (13.88)

3 (8.33) 2 (8.33)

2 (5.55) 3 (8.33)

10 18

6.94 12.50

No. of
fishes

with medium
stomach

6 (16.66)

5 (13.88)

5 (13.88)

3 (8.33)

20

ia88

No. of
fishes

with good
stomach

No. of
fishes

with heavy
stomach

10 (27.77) 10 (27.77)

12 (33.333) 11 (30.55)

13 (30.55) 13 (36.11)

15 (41.666) 13 (36.11)

49 47

34.03 32.63

Co
CO



Culture Pond

Backwater

A

Table 7 Feeding Index of E, suratensls belonging to four different length groups from
Culture pond and Backwaters curing the study period

First length group Second length group Third length group Fourth length group
(30-49mm) (50-69mm) (70-89mm) (90-120mm)

13.89

55.56

19.45

66.67

33.33

72.22

44.44

77.78

o
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Fig, 9 Average feeding index of E. suratensis of four
different length groups, in the pond and backwaters during
the study period

Fig.iO Average RLG of E. suratensis of four different
length groups in the pond and backwaters during the study

,5, period.
u

Ol,
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So far as the feeding intensity of fishes from the pond is concerned, it

is seen that the percentage of empty stomachs and poor stomachs were

decreasing from first to fourth length groups. In the length group I the
percentage of empty and poor stomachs were 25.00 and 36.11 respectively,

whereas in the length group IV the percentage of empty as well as poor

stomachs were 19.44 The percentage of specimens with good and heavy

stomachs were seen to be increasing from first to fourth length group. Thus

in the length group I the percentage of good and heavy stomachs were 8.33

and 5.55 respectivel}^ while in the length group IV their values went upto

19.44% and 25.00%.

Feeding intensity of fishes collected from the backwaters were relatively

greater than those from the pond. In this case also, there was a declining

trend in percentage of empty and poor stomachs (8.33 and 19.44% to 5.55 and

8.33%) from first to fourth length group, whereas an increase in the percentage

of good stomachs (27.77 . to 41.67%), and heavy stomachs (27.77 to 36.11%)

from first to fourth length group.

Considering the feeding index of ^ suratensis belonging to four different

length groups collected from culture pond and backwaters, higher feeding

indices were found in the fishes collected from the backwaters in all the

length groups. Thus the feeding indices of a suratensis belonging to first

length group from the culture pond were 13.89 and 55,56 in the backwaters.

For the second length group, the feeding indices in the culture pond and

backwaters were 19.45 and 66.67 respectively. For the fishes belonging to

third length group, the feeding Indices were 33.33 and 72,22 respectively. The

feeding indices of fourth length group in culture pond and backwaters were

44.44 and 77.78 respectively.
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Table 8 Relative length of gut (RLG) of ^ suratensis of four
different length groups from Culture pond during the
study period.

43

No. Length group Average total
length (mm)

Average length
of gut (mm)

(RLG)

I. First l̂ength group

(30-49 mm) 45 131 2,911

2. Second length group

(50-69 mm) 61 190 3.111

3, Third length group

(70-89 mm) 89 343 3.850

4. Fourth length group

(90-12f)mm) 105 465 4420

Table 9 Relative length
different length
study period

of eut (RLG) of E.' suratensis of four
groups from Backwater during the

No. Length group. Average total
length (mm)

Average length
of gut (mm)

(RLG)

1. First length group

(30-49 mm) 47.5 143 3.011

2. Second length group

(50-69 mm) 59.5 198 3.331

3, Third length group

(70-89 mm) "83.3" "334 4.010

4. Fourth length group

(90-120 mm) .106,5 483 4,535
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4.3 Variation in the Gut length of four Length groups

of ^ suratensis in Captive and Wild environments

RLG factor of E. suratensis belonging to four length groups from the two

environments are represented in .Tables 8 & 9 and Fig. 10.

The average RUG of the specimens from the pond of length group I

(30-49 mm) was 2.911&that of length group II (50-69 mm) was 3.111. It was

3.850 for length group III (70-89 mm),&4.420 for length group IV (90 mm to

120 mm).

In the backwaters, the RLG of the four length groups of fishes was

greater than their corresponding values in the pond. Thus it was seen that the

RLG of length group I (30-49 mm) was 3.011 and that of length group II

(50-69 mm) was 3.331. The RLG of length group III (70-89 mm) and length

group IV (90-120 mm) was 4.011 and 4.535 respectively.

4.4 Items observed in the stomach contents of

^ suratensis collected from Captive and Wild environments

The data of the stomach content analysis revealed, that the main food

items of ^ suratensis from the captive environment of a culture pond in

general, consisted of diatoms, filamentous algae, detritus, rotifers, copepods,

other crustaceans, insect larvae and gastropods, whereas in the specimens

collected from the wild in backwaters the main food items observed were

filamentous algae, diatoms, higher aquatic plants, detritus, rotifers, copepods,

other crustaceans and insect larvae.

4.:4.1 Diatoms.

The most commonly observed diatoms in the stomach contents were

Pleurosifima Navicula Nitzchia Fragillaria sp., etc., Diatoms were
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observed in the stomach contents of specimens from both the pond and the

backwaters, Pleurosigma sp. and Navicula sp. were more common than

Nitzchia and Fraglllarla

A.A'2 Filamentous algae.

Important filamentous algae in the stomach contents were Spirogyra sq*

Anabaena sp. and Oscillatoria sp. Of these Splrogyra sp and Anabaena sp,

were abundant and formed one of the major items of food in the stomach

contents of the specimens from the culture pond, whereas the Oscillatoria sp.

Spirogyra sp, were abundant in the stomach contents of specimens from

backwaters.

4.4>3 Higher Aquatic plants.

Undigested and semidigested leaves of the plants viz; Hydrilla sp,,

Enteromorpha sp., Najas sp., Ceratopteris sp„ etc. were observed in the

stomach contents of all the three length groups above 50 mm in the

backwaters. These aquatic plants were completely absent from the stomach

contents of specimens from the culture pond since the higher aquatic plants

were absent In the culture pond.

4.14.4 Detritus.

Decaying organic matter mixed with sand and mud was usually noticed

in the stomach contents of the specimens of all the four length groups in

varying amounts, from both the culture pond and the backwaters.

4..4.5 Rotifers.

Brachionus sp. were the important rotifers present in the stomach

contents of E. suratensis. Although, rotifers were not an Important food
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item, they were present in small numbers in the stomach contents of all the
specimens in both the environments throughout the period of study,

4.4.6 Copepods.

-Copepods were present in small numbers in the stomach contents of

E. suratensis from both the environments. Since most of them were found as

bits and fragments, they could not be identified.

4.4«7 Other Crustaceans .

Among the other crustaceans the important groups encountered in the

stomach contents were cladocerans, gammarids, tanaids, decapod larvae etc.

Since they were mostly seen as exoskeletal remnants •and bits of appendages,

they also could not be identified.

4.4.8 Molluscs.

Small gastropod of the genus Melania was present in small quantities

occasionally, in the stomach of specimens from the culture pond.

4:4.9 Insect Darvae.

Insect larvae chiefly of chironomids were recorded occasionally in small

numbers from the stomach contents of the individuals from both the

environments.

• 4.5 Food variations in the stomach of E. suratensis

of four different length groups in Captive and Wild environments

The percentage composition and the monthly variation of the different

food items in the stomach contents of fishes of the four different length

groups from the pond, and the backwaters is given in Tables 10 to 17 and

Figs, 11 to 34.
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4.5.1 Food of E. suratensis of length group^I (30-49 mm>»

The major food items in the stomach contents of ^ suratensis of length

group I from the pond were diatoms, filamentous algae, detritus, copepods,

rotifers^ other crustaceans, insect larvae and gastropods.

In October, diatoms constituted 41.171% of the stomach contents of this

length group. It decreased to 11.996% during November and then increased to

39.582% during January. In February it constituted only 25.962% of the

stomach contents while in March it was 44,354%. In the stomach contents of

fishes from backwaters the percentage contribution by diatoms was varying

throughout the study period. In October, it constituted 71.666% of the

stomach contents while in November it declined to 23.550%. Again in

December, it rose to 79.047% and then declined to 23.147% in January, rising

up to 73.573% in March.

The percentage of filamentous algae in the stomach contents of

E. suratensis from the culture pond ranged between 11.311% during November

and 40,277% during February. Variations in its quantity was observed

throughout the study period. In the case of individuals collected from

backwaters the contribution of filamentous algae in the diet ranged between

3.174% In December and 45.000% In February. During the remaining months,

its contribution was as 10.661% in October, 15.942% in November, 44.330% in

January and 7.20"% in March.

Maximum percentage of detritus (74.856%) in the stomach of the pond

reared ^ suratensis was noted during November and minimum (19.545%) during

the month of February, In the case of specimens from the backwaters, the

contribution of detritus ranged between 6.172% In October and r45,579%



Months

October

1986

November

1986

December

1986

January
1987

February
1987

March

1987

Table 10. Percentage composition of food items In the stomach contents of
E. suratensis of length group I from culture pond during the study
period.

Diatoms

41.171

11.996

30.206

39.582

25.962

44.354

Filamento

us algae

23.150

11.311

19.091

27.472

40.277

26.742

Higher
aquatic
plants Detritus

31.565

74.856

44.252

22.527

19.545

22.869

FOOD ITEMS

0.899

2.724

2.500

5.164

2.345

Other
crust-

Rotifers Copepods aceans

1.745

1.648

2.388

2.345

2.372

0.897

3.724

3.888

Gastropods

2.123

2.776

Insect

larvae

4.148

1.345

Co



Months

October

1986

November

1986

December

1986

January
1987

February
1987

March
1987

Diatoms

71.666

23.550

79.047

23.147

30.173

73.573

Table 11. Percentage composition of food items in the stomach contents
of E. suratensis of length group I from open backwaters during
the study period.

Filamentous

algae

10.661

15.942

3.174

44.333

45.000

7.207

Higher
aquatic
plants

FOOD ITEMS

Detritus Rotifers Copepods

6.172

45.579

7.301

10.079

9.305

7.516

3.700

3.005

1.571

6.192

5.230

5.200

5.752

3.945

6.945

5.615

3.900

Other

crusta

ceans

2.600

6.172

5.004

9.300

4.696

7.800

Gastropods
Insect"

larvae

to
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in November. The contribution of detritus was low In the stomach contents
of specimens from the backwaters except during November.

The other Items encountered in the stomach contents were rotifers,

copepods. other crustaceans, insect larvae and gastropods. The percentage of
rotifers In the stomach contents of the pond reared fishes ranged between

0.899% in November and 5,164% during February. In the backwater samples,

the rotifers ranged between 1.571% during December and 6.192% during
January. Copepods were also occasionally present In small numbers and its
highest contribution In the stomach contents of pond reared fishes occurred
during February (2.388%). In the stomach contents of specimens from
backwaters, Its highest percentage contribution was In January when It
contributed to 6.945% of the stomach contents. The maximum percentage of

other crustaceans In the stomach contents of the fishes from pond was 3.888%

in February. The corresponding value in the backwater samples was 9.300%
during January. Insect larvae were present only In the stomach contents of
^ suratensls from pond and that too only during the month of January
(4.148%) and March (1.345%). Remains of aquatic plants were altogether
absent from the stomach contents of samples collected from the pond as well

as from the backwaters. Small gastropods were noted in the stomach contents

of fishes collected from the culture pond only. It was present only during

January (2.123%) and February (2.776%).

4.5.2 Food ^f E. suratensls of length group II (50-69 mm).

Diatoms constituted 15.145% of the stomach contents of the pond reared

fishes during October. From November to March Its contribution was steadily
declining from 36,333% to 21.000%. In the stomach contents of fishes
collected from backwaters, the contribution of diatoms in total diet increased



Months

October

1986

November

1986

December

1986

J anuary
1987

February
1987

March

1987

Diatoms

15.145

36.333

36.135

33.830

25.777

21.000

Table 12. Percentage composition of food items In the stomach contents of
E. suratensis of length group II from culture pond during the study
period.

Filamentous
algae

36.00

26.561

25.318

17.282

18.444

52.941

Higher
aquatic
plants

FOOD ITEMS

Detritus Rotifers Copepods

Other
crusta

ceans

38.068

29.227

25.791

38.905

48.444

19.196

3.408

3.508

3.135

3.009

2.333

2.176

3.771 1.904

2.016

3.689 2.742

3.487 3.487

1.333 3.669

1.764 1.744

Gastropods

1.704

2.352

1.450

Insect

larvae

1.730

1.176

o

VI



Months

October
1986

November

1986

December

1986

January
1987

February
1987-

March

1987

Table 13. Percentage composition of food items in the stomach contents
of E. suratensis of length group II from open backwaters during
the study period.

Diatoms

18.850

37.000

81.967

14.035

8.376

30.909

Filamentous

algae

67.957

33.000

8.524

54,385

78.534

53.830 •

Higher
aquatic
plants

5,006

8.000

3.278

13.333

4.973

6.969

roCD ITEMS

crusta-

Detritus Rotifers Copepods ceans

5.654 - 1.641

18.000 3.000

3.278 0.983

15.087 - 1.052

5,759 0.785 1.57

5.454 0.909

0.892

1.000

1.966

2.104

1,820

Gastropods

Insect

larvae

S3
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from 18.850% In October to 81.967% in December. There was an abrupt
decline in its contribution to 14.035% in January and 8.376% in February rising

again to 30.909% in March,

The contribution by filamentous algae ranged from 17,282% (January)

to 52,941% (March) In the diet of the pond reared ^ suratensis. From

October to February its contribution declined from 36,000% to 18,444% in the

stomach contents. During March it again rose to 52.941%, In the stomach

contents of fishes from backwaters the contribution by filamentous algae was

showing wide fluctuations. Thus it was 67.95.:% of the diet in October, but
declined to 8.524% In December, Thereafter the percentage rose to 78.534%

in February, declining again to 53.830% In March.

Percentage of detritus in the stomach contents of the pond reared fishes

also showed wide fluctuations throughout the study period. It ranged from

19,196% In March to 48,444% in February. In the stomach contents of the

backwater samples, detritus ranged from 3,278% In December to 18.000% In

November.

Contribution of higher aquatic plants which was present only in the

stomach contents of fishes collected from backwaters ranged from 3,278%

during December to 13.333% In January. The percentage of the rotifers in the

stomach contents of the pond reared fishes varied from 3.508% in November

and 2.176% In March. Its corresponding variation for the fishes collected from

backwaters was from 3,000% during November and 0.785% during February.

The maximum contribution by copepods (3,771%) to the stomach contents

of fishes from culture pond was noted during October, while In the backwaters

the corresponding value was 1,641% during the same month. In the case of

other crustaceans, the highest contribution was 3.669% to the diet of the pond
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reared ^ suratensls during the month of February. For the fishes collected

from backwaters it was 2.104% during January. Gastropods and insect larvae

were present in the stomach contents of only pond reared fishes and that too

occasionally. Maximum percentage of gastropods was noted during November

as 2.352%, while the corresponding value for the insect larvae was 1-730%

during December.

4.5.3 Food of E. suratensls of length group III (70-89 mm).

The contribution of diatoms in the diet of pond reared fishes ranged from

20.650% In October to 71.919% In November. In January it was 29.130% and

in March it was 30.902%. In the case of the fishes from backwaters the

contribution of diatoms to the diet was very low compared to the pond reared

fishes. It contributed to 17.100% of the diet during October, 3.225% during

December and 3.^57% In January. In March it formed 6.147% of the diet.

The percentage of filamentous algae in the stomach of pond reared

^ suratensls ranged between 7.075% in November and 43.478% in January

while in the samples from the backwaters, the contribution of the filamentous

algae ranged between 9.120% during January and 80.695% during December,

Fluctuations were noted in the contribution of filamentous algae to the diet,

throughout the study period.

The contribution of detritus in stomach contents of pond reared fishes

was 34.040% during October, During the month of November it was 16.787%,

while in December It went upto 29.000%, then decreased to 16.521% in

January, rising again to 47.980% In February. In March, It contributed to

43.950% of the stomach contents. In this length group also, the contribution

of detritus in the stomach contents of fishes collected from the backwaters



Months

October

1986

November

1986

December

1986

January
1987

February
1987

March

1987

Diatoms

20.650

71.919

24,852

29.130

21.407

30.902

s

Table 14. Percentage composition of food items in the stomach
contents of E. suratensis of length group III from culture
pond during the study period.

Filamentous

algae

31.000

7.075

35.000

43.478

13.207

15.000

Higher
aquatic
plants

FOOD ITEMS

Detritus Rotifers Copepods

34.040

16,787

29.000

16.521

47.980

43.950

4.417 3.492

1.393 1.736

2.544 2.227

1.304 2.171

4.716 4.304

2.395 1.404

Other Insect
crusta- Gastropods larvae
ceans

2.117 2.492 1.792

1.136

3.765 2.650

6.086 1.304

6.086 2.304

2.743 2.208 1.395

tn



Months

October

1986

November

1986

December

1986

January
1987

February
1987

March

1987

Diatoms

17.100

12.612

3.225

3.357

6.947

6.147

Table 15. Percentage composition of food items in the stomach
contents of E. suratensis of length group III from open
backwaters during the study period.

Filamentous Higher
algae aquatic

plants

FOOD ITEMS
Other

Detritus Rotifers Copepods crusta
ceans

Insect

Gastropods larvae

31.000

44.594

80.695

9.120

20.595

68.032

29.360

24.324

6.774

76.221

58.560

13.934

14.000

15.000

6.100

8.061

11.100

9.000

1.914

2.230 3.099

1.351 2.116

1.303

1.954 1.278

1.306 1.488

1.654 1.229

3.200

en
OS
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y was lesser than that in the pond reared fishes. Thus It ranged between

6.100% In December and 15,000% in November.

The higher aquatic plants was present only in the stomach contents

of fishes collected from the backwaters. Its contribution to the total diet

was seen to be 29.360% during October while it declined to 6.774% during

December, rising upto 76.221% in January, declining again to 13.934% in

March.

The maximum contribution of -rotifers, to the stomach contents of

pond reared fishes was 4.716% during February, while the corresponding

value for the fishes collected from backwaters was 1-954% in January. The

maximum contribution of copepods in the stomach contents of the pond

reared fishes was 4.304% during February. For the fishes collected from

the backwaters the corresponding value was 2.230% during October. The

maximum contribution of other crustaceans In the stomach/ contents of the

pond reared and backwater samples were 6.086% (January and February)

and 3.099% (October) respectively. In the case of gastropods^ which were

present in stomach contents of only the pond reared fishes, a maximum

contribution of 2.650% was observed during December. Insect larvae were

noted only rarely, when they contributed to 1.792% (October) of the diet

of the pond reared fishes, whereas for the samples collected from

backwaters^ it was present only during October when they contributed to

3.200% of the diet.

4.5.4 Food of E. suratensis of length group IV (90-120 mm).

The contribution of diatoms In the diet of pond reared ^ suratensis

was 45.150% during October and 52.550% during November from, which it

declined to 24.523% in January and then increased to 42.202% in March.



Months

October

1986

November

1986

December

1986

January
1987

February
1987

March
1987

/

• \

Table 16, Percentage composition of food items in the stomach contents
of E. suratensls of length group IV, from culture pond during the
study period.

Diatoms Filamentous Higher
algae aquatic

plants

FOOD ITEMS

Detritus Rotifers Copepods
Other

crusta

ceans

Gastropods

45.150

52.550

26.578

24.523

31.935

42.202

17.800

33.710

38.633

39.276

36.129

29.276

28.600

10.709

26.191

30.423

22.258

25.394

2.750

1.052

2.003

1.267

3.935

1.746

3.800

0.806

2.021

1.728

1.870

1.182

1.882

1.382

3.870

1.382

1.900

1.382

Insect

larvae

2.692

00



Months

October
1986

November

1986

December

1986

January
1987

February
1987

March

1987

A

Table 17, Percentage composition of food items in the stomach contents of
E. suratensis of length group IV, from culture pond during the study
period.

Diatoms

50.493

21.212

12.345

14.093

17.093

141934

Filamentous

algae

9.788

21.919

50,123

36.751

15.151

37.032

Higher
aquatic

plants

32.555

29.090

25,493

28.187

35,157

36.147

FOOD ITEMS

Other

Detritus Rotifers Copepods crusta
ceans

5.840

21.232

7.159

21,000

28,046

7.196

0.925

1,006

2,229

1.322

3,030

1.850

1.515

2.100

2,600 0.910

2,458

Insect

Gastropods larvae

2.000

tn
(£>



Figs. 11 to 14 Percentage composition of food items in the stomach
contents of ^ suratensis of length group I (Fig.ll), length group 11 (Fig.l2),
length group IH (Fig, 13) and length group IV (Fig, 14) in the pond' and
backwaters during October 1986.

Denotation of the histogram:
diatoms -'shaded, filamentous algae - oblique lines,

detritus - triangles; rotifers - vertical lines,
copepods - crosses, higher aquatic plants - broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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Figs. 15 to 18 Percentage composition of food items in the stomach
contents of E. suratensis of length group I (Fig.15), length group II (Fig.I6),
length group III (Fig,17) and length group IV (Fig.18) in the pond and
backwaters during November 1986.

Denotation of the histogram:
diatoms - shaded, filamentous algae - oblique lines»

detritus - triangles; rotifers - vertical lines,
copepods - crosses^ higher aquatic plants - broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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Figs. 19 to 22 Percentage composition of food items in the stomach
contents of E. suratensis of length group I (Fig, 19), length group II {rig.20),
length group iH (Fig*21) and length group IV (Fig.22) in the pond and
backwaters during December 1986.

Denotation of the histogram:
diatoms - shaded, filamentous algae - oblique lines,

detritus -- triangles; rotifers - vertical lines,
copepods - crosses, higher aquatic plants - broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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Figs. 23 to 26 Percentage composition of food items in the stomach
contents of E» suratensis of length group I (Fig»23), length group 11 (Fig.24),
length group m (Fig.25) and length group IV (Figc26) in the pond and back
waters during January 1987.

Denotation of the histogram:
diatoms - shaded, filamentous algae - oblique'lines,

detritus - triangles; rotifers - vertical lines,
copepods ^ crosses, higher aquatic plants - -broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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Figs. 27 to 30) Percentage composition of food items in the stomach cont
ents of E, suratensis of length group I (Fig,27), length group II (Fig.28),
length group III (Fig,29) and length group IV (Fig,30) in the pond and
backwaters during February 1987.

Denotation of the histogram:
diatoms - shaded, filamentous algae - oblique lines,

detritus - triangles; rotifers - vertical lines,
copepods - crosses, higher aquatic plants - broken lines,

other crustaceans - targe dots, grastropods - squares,
insect larvae - small dots.
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Figs. 31 to 34) Percentage composition of food items in the stomach
contents of E, suratensis of length group I (Fig.31), length group II (Fig,32),
length group III (Fig.33) and length group IV (Fig.34) in the pond and
backwaters during March 1987.

Denotation of the histogram:
diatoms - shaded, filamentous algae - oblique lines,

detritus - triangles; rotifers - vertical lines,
copepods - crosses, higher aquatic plants - broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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In the stomach contents, of specimens from the backwaters the contribution of

diatoms was 50.493% in October, In December it declined to 12.345%^ while in

January it was 14093%, but increased to 17.093% in February falling to

14.934% in March.

The contribution of filamentous algae in the stomach contents of pond

reared E, suratensis ranged between 17.800% during October and 39.276% during

January. In the case of fishes from the backwaters the range was between

9.788% during October and 50.123% during December.

The contribution of detritus to the diet of pond reared samples was showing

variations during the different months under study. In October it contributed to

28.600% of the diet while in November it formed 10.709%. In January it rose

to 30.423% then declined to 22.258% during February and increased to 25.394%

In March. The contribution of detritus was relatively low in the stomach

contents of specimens collected from backwaters and It was found to range

between 5.840% during October and 28,046% during February.

Higher aquatic plants contributed to 32.550% of the stomach contents of

fishes from backwaters during October. It declined to 25.493% in December

then steadily rose upto 36.147% in March. The aquatic macrophytes were

entirely absent from the stomach contents of fishes from the culture pond.

Among other minor items, rotifers contributed upto 3,935% (February) of

the stomach contents of pond reared E. suratensis while in the fishes collected

from the backwaters the corresponding value was 2.229% in March. The highest

contribution of copepods to the stomach contents of the pond reared fishes was

3,800% during October, while the corresponding value for the fishes collected

from backwaters was 3.030% during November. The maximum contribution of
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other crustaceans in the stomach contents of pond reared and the backwater

samples were 3.870% (February) and 2.100% (December) respectively. Gastropods

were present in the stomach contents of E. suratensis collected from

culture pond only. Their contribution was 1.900% of the stomach contents during

October and 1.382% in January. They were absent from the stomach contents,

during the other months. Insect larvae were present in the stomach contents

of pond reared fishes during December alone when they contributed 2.692% of

the food. In the samples from backwaters they were present only in November

with a contribution of 2.00%.

4.6 Preferred Food items of E. suratensis in Captive and

Wild environments

The average percentage composition of food items consumed by

E. suratensis belonging to four different length groups, during the entire study

period from the culture pond and backwaters are presented in the Tables 18 &

19 and Figs. 35-38.

4.6.1 Preferred Food items of four different Length groups in Culture pond.

According to the data collected it was found that in the culture pond the

most important food items were diatoms^ detritus and filamentous algae.

Considering the food preference of the each length group, in culture pond

it was found that the first length group feeds mainly on detritus f 35.936%) and

diatoms (32.212%) followed by filamentous algae, which contributed to 24.674%.

Rotifers (2^72%), copepods (1.354%), insect larvae (0.916%) and gastropods

(0.817%) were other Items of minor importance.

In the case of the second length group, detritus again formed the most

preferred food item contributing to 33.272% of the total diet followed by



Table 18

Average percentage composition of food items consumed
by E, suratensis of different length groups in the
culture pond from October 1986 to N4arch 1987,

Food items Length Groups

68

I

(30-49 mm)

II III IV

(50-69 mm) (70-89 mm) (90-120 mm)

-r Diatoms 32.212 28,037 33,143 37.156

Filamentous algae 24.674 29,424 24.127 32.471

Higher aquatic
plants -

-
-

-

Detritus 35.936 33.272 31,380 23.929

Rotifers 2.272 2.923 2,795 2.126

Copepods 1,354 2.341 2.556 1.704

Other
Crustaceans 1.815 2.594 3,656 1.616

Gastropods 0,817 0.918 1.826 0.564

Insect larvae 0.916 0.484 0.531 0.449



69

filamentous algae (29.424%) and diatoms (28.037%). The other food items of

minor importance were rotifers (2.923%), other crustaceans (2.594%), copepods

(2.341%), gastropods (0.918%) and insect larvae (0.484%).

Diatoms were the major food item of the third length group contributing

to 33.143% followed by detritus 31.380% and filamentous algae (24.127%). Other

crustaceans (3.656%), rotifers (2.795%), copepods! (2.556%), gastropods (1.826%)

and insect larvae (0.531%) formed food items of minor importance.

In the case of fishes of the fourth length group, diatoms again constituted

the major food item (37.156%), followed by the filamentous algae (32.471%) and

detritus (23.929%). Other items of minor importance in the stomach contents

were rotifers (2.126%), copepods (1.704%), other crustaceans (1.616%), gastropods

(0.564%) and insect larvae (0.449%).

4.6.2 Preferred Food items of four different Length groups in Backwaters.

The important food items consumed by E. suratensis in the backwaters

during the period of study were filamentous algae, higher aquatic plants, diatoms

and detritus.

Data on various items in the stomach contents of E. suratensis of the first

length group from the backwaters shows that diatoms were the dominant food

item with a contribution of 50.193%. Filamentous algae (21.053%) formed the

next dominant food item, followed by detritus (14.325%), Other crustaceans

(6.711%) copepods (4.069%) and rotifers (3.283%) formed other food items of

minor importance. •

Filamentous algae provided 49.372% of total food, forming the major food

item of the fishes belonging to the second length group. Diatoms (31.856%) were

the next important item succeeded by detritus (8.872%). Higher aquatic plants



Table 19

Average percentage composition of food items consumed
by E. suratensis of different length groups in the
open backwaters from October 1986 to March
1987.

70

Food items Length Groups

I II ni IV

(30-49 mm) (50-69 mm) (70-89 mm) (90-120 mm)

Diatoms 50.193 31.856 8.231 21.695

Filamentous algae 21.053 49.372 42.339 28.461

Higher aquatic
plants - 6.927 34.862 31.105

Detritus 14.325 8.872 10.544 15.079

Rotifers 3.283 0.946 0.920 0.693

Copepods 4.069 0.711 1.028 1.874

Other Crustaceans 6.711 1.297 1.539 1.878

Gastropods - -
- -

Insect larvae 0.542 0.333



Figs. 35 to 38 Average percentage composition of food items in the
stomach contents of E» suratensls of length group I {Fig;35), length group
II (Fig.36), length group III (Fig.37) and length group IV (Fig. 38) In the pond
and backwaters during the study period (October 1986 to March 1987).

Denotation of the histogram:
diatoms -* shaded, filamentous algae - oblique lines,

detritus - triangles; rotifers - vertical lines,
copepods - crosses, higher aquatic plants - broken lines,

other crustaceans - large dots, grastropods - squares,
insect larvae - small dots.
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formed 6.9 27>f) of the total stomach contents. Other crustaceans (1.2S7%)»

rotifers (0,94 6x>) and copepods (0.711%) were the food items of minor

Importance,

Filamentous algae formed the most significant food item of the stomach

contents. (42.339%) of third length group. Higher aquatic plants formed next

important food item with a contribution of 34.862% .Detritus (10.544%) and

diatoms (8.231%) were the other notable food items. Items of minor Importance

were rotifers (0.920%)^ other crustaceans (1.539%)^ copepods (1.028%) and insect

larvae (0.542%).

The predominant food item of ^ suratensis belonging to the fourth length

group was higher aquatic plants with contribution of 31.105%, of the total

stomach contents. Filamentous algae (28.461%) formed the next important

food Item, followed by diatoms (21.695%). Detritus contributed to 15.079%- of the

total food. Copepods (1.874%), other crustaceans (1.878%)', rotifers (0.693%) and

Insect larvae (0.333%) were the other food items.

4.7 Selectivity Index

Selectivity index of different food itemsj which were observed in the

stomach contents of the ^ suratensis of four different length groups in the

culture pond and backwaters during the first and last months of the study

is given in Tables 20 to 23.

During October the selectivity index of diatoms in the culture pond for the

first length group was -0,246, &that of second length group was -0.636. The

corresponding values for the third and fourth length groups were -0.534 and

-0.202 respectively. In the backwaters the selectivity Indices of diatoms for the

four different length groups in October were, +0.325, -0.313, -0.356 and +0.168



Food items

Diatoms

Filamentous
algae

Higher
aquatic plants

Detritus

Rotifers

Copepods and
other

crustaceans

Gastropods

Insect
larvae

Table 20. Percentage occurrence of various food items in the stomach of
E. suratensis (ri) and in the environment (pi) with, selectivity
index (E) In the culture pond during October, 1986.

First length group
(30-49 mm)

Length groups

Second length group
(50-69 mm)

Third length group
(70-89 mm)

Fourth length group
(90-120 mm)

ri pirl pi E

41.171 68.000 - 0.246

ri pi E

15.145 68.000 ' - 0.635

ri pi E

20.650 68.000 - 0.534 45.150 68.000 - 0.202

23.750 6.500 + 0.570 36.000 6.500 + 0.694 31.000 6.53 + 0.653 17.800 6.500 + 0.454i

31.565 + 1

5.000 - 1

4.117 20.500 0.666

38.068 + 1 34.040 + 1 28.600

3.408 5.000 - 0.189 4.417 5.000 - 0.062 2.800 5

5.675 20.500 - 0.566

1.704 + 1

5.609 20.500 - 0.570 3.8

2.492 - + 1 1.900

1.792 + 1

20.5

+ I

- 0.282

- 0.687

+ 1

-o
CO



Table 21. Percentage occurrence of various food items In the
stomach of E. suratensls and in the environment (pi) with
selectivity index (E) in the backwaters during October,
1986.

First length group
(30-49 mm)

Length Groups

Second length group
(50-69 mm

Third length group
(70-89 mm)

Fourth length group
(90-120 mm)

Food items ri pi E ri pi E ri pi E ri pi • E

Diatoms 70.666 36.000 +0.325 18.850 36.000 - 0.313 17.100 36.000 - 0.356 50.493 36.000 +0.168

Filamentous algae 10.661 10.000 -^0.032 67.957 10.000 + 0.743 31.000 10.000 + 0.512 9.788 10.000 -0.011

Higher aquatic plants • - - - 5.006 - + 1 29.360 - + 1 32.555 - + I

Detritus 6.172 - + 1 5.654 - + 1 14.000 - + 1 5.840 - + 1

Rotifers 3.700 6.000 -0.237 - 6.000 - 1 2.230 6.000 - 0.458 - 6.000 -1

Copepods and other
crustaceans 7.800 48.000 - 0.720 2.533 48.000 - 0.900 3.099 48.000 - 0.880 1.322 48.000 -0.946

Gastropods - - - -
- - -

- - - -
-

Insect larvae -
- — — •• 3.200 + 1

0^



Food items

Diatoms

Filamentous algae

Higher aquatic plants

Detritus

Rotifers

Copepods and other
crustaceans

Gastropods

Insect larvae

4

Table 22. Percentage occurrence of various food items In the stomach
of E, suratensis (rl) and in the environment (pi) with
selectivity index (E) in the culture pond during March, 1986.

First length group
(30-49 mm)

Length groups

Second length group
(50-69 mm)

Third length group
(70-89 mm)

ri pi ri pi ri pi

Four length group
(90-120 mm)

rl pi

44.354 60.000 - 0.150 21.000 60.000 - 0.481 30.902 60.000 - 0.320 42.282 60.000 - 0.173

26.742 10.500 + 0.436 52.941 ' 10.500 + 0.669 15.000 10.500 + 0.176 29.276 10.500 + 0.472

22.889 + 1 19.198 + 1 43.950 + 1 25.394 + 1

2.345 9.500 - 0.604 2.176 9.500 - 0.627 2.395 9.500 - 0.597 1.746 9.500 - 0.689

2.345 20.00 - 0.790 3.508 20.000 - 0.702 4.147 20.000 - 0.657 1.382 20.000 - 0.871

1,345 + 1 1.176 + 1

2.208

1.395

+ 1

+ 1

Wl
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Table 23. Percentage occurrence of various food items In the stomach of
E. suratensis (ri) and in the environment (pi) with selectively
index (E) in the backwaters during March, 1987.

First length group
(30-49 mm)

Length groups
Second length group

(50-69 mm)
Third length group

(70-89 mm)
Fourth length group

(90-120 mm)

Food items ri pi E ri pi E ri pi E ri pi E

Diatoms 73,573 33.000 + 0.381 30.909 33.000 - 0.333 6,147 33.000 -0.686 14.934 33.000 -0.377

Filamentous algae 7.207 6.500 + 0.052 53,030 6.500 + 0.782 68.032 6.500 +0.826 37,032 6.500 +0,701

Higher aquatic plants -
- 6.969 - + 1 13.934 + 1 36.147 - +1

Detritus 7.516 + 1 5.454 - + 1 - 9.000 +1 7,196 - +1

Rotifers - 9.000 - 1 0.909 9.000 - ,0.812 1.654 9.000 -0.690 2.229 9.000 - 0.603

Copepods and other
crustaceans 11.700 51.500 - 0.830 1.818 51.500 - 0.932 1.229 51.500 -0.953 2.458 51.500 - 0.909

Gastropods - - - - - -
- - -

Insect larvae

" " "

Oi
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respectively. During March selectivity index of diatoms in the pond for the four

length groups were -0.150, -0.482, -0.320 and -0.174 respectively, while the

corresponding values In the backwaters were +0.381, -0. 33, -0.686 and -0.377,

Selectivity indices of filamentous algae in culture pond during October for

the four different length groups were, +0.570, +0.694, +0.653 and +0.465

respectively. In the backwaters the corresponding values were +0.032, +0.743,

+0.512 and +0.011, During March the selectivity indices of filamentous algae for

four different length groups In the culture pond were +0.436, +0.669, +0.176 and

+0.472. The corresponding values In the backwaters were +0.052, +0.782, +0.826

and +0.701.

The selectivity Index of aquatic plants was +1 In backwaters for length

groups II, III and IV. But In the fishes belonging to length group I, higher

aquatic plants were neither observed In the stomach contents nor encountered

In plankton sample. Higher aquatic plants were not observed In the stomach

contents of any of the length groups from culture pond during both the months

under study, since no aquatic plants were present In the culture pond.

As far as the detritus Is concerned, the selectivity Index was +1 for aU the

four length groups In both the environments during two months under study, since

detritus was seen In the stomach contents^ but was not observed In plankton

samples.

Selectivity Index of rotifers was maximum (-0.062) for fishes of length

group III during October in culture pond, whereas it was minimum (-1) for the

specimens of length group L In the backwaters the minimum value of -1 was

observed for the length groups II and IV and the maximum value of -0.237 was



78

noted for the length group L The highest selectivity Index of rotifers was

-0.597 for the length group III during March in the culture pond, whereas the

minimum value was -0,690 for the length group IV. In the backwaters the

corresponding values were -0.603 for the length group IV, and -1 for the length

group I respectively.

In the case of copepods and other crustaceans, highest selectivity index

observed was -0.566 for length group II in the culture pond during October,

while the minimum was -0.687 for the length group IV. In the backwaters the

corresponding values for copepods and other crustaceans were, -0.720 for the

length group I and -0.946 for the length group IV. During March, the highest

selectivity index of copepods and other crustaceans was -0.657 for the length

group III and the lowest value was -0.871 for the length group IV in the culture

pond, while in the backwaters highest and lowest values were -0.630 (length

group I) and -0.953 (length group III) respectively.

The selectivity Index of gastropods was +1 for length groups II, III & IV in

-v culture pond during October, since gastropods were not observed in the plankton

samples. But for the fishes of length group I, it was neither present in the

stomach contents nor In the plankton samples. During' March, the selectivity

index of gastropods was +1 for length group HI, but for the remaining three

length groups it was not observed as a food item in the stomach contents. In

the backwaters, gastropods were absent in the stomach contents of all the length

groups during both the months under study. They were not encountered in the

plankton samples too. Hence there seem to be no selectivity index for

gastropods in backwaters.

So far as the Insect larvae are concerned, their selectivity index was +1

for length group III alone in the culture pond during October. In the case of
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other length groups they were noted In the stomach contents. In the

backwaters also, selectivity index was +1 for length group III alone whereas they

were not observed in the stomach contents and plankton samples for all other

three length groups. During March, the selectivity Index of the insect larvae

in the culture pond was +1 for length group I, II & III. While In the length

group IV, they were absent from both the stomach contents and plankton

samples. In the case of fishes from the backwaters, since no insect larvae were

observed in either stomach contents or in the plankton samples during this

month no selectivity index exists.

4.8 Results of Feeding Experiment

The growth increments, specific growth rate (as percentage wet body

weight d ), percentage gain In body weight and food conversion factor of

E. suratensis obtained in the feeding experiment are presented In Table 24.

The percentage of crude protein in the different sets of feeds were

analysed and found as follows. For the feed I, containing groundnut oil cake

and rice bran, the percentage of crude protein was 31.500%. For feed II, which

contain 50% groundnut oil cake + rice bran mixture and 50% fresh Hydrilla

verticillata, the crude protein was 24.550%. For the feed III, with fresh Hydrilla

verticlllata alone, the value of protein was 17.600%. In the case of feed IV,

comprising of 50% groundnut oil cake + rice bran mixture and 50% fresh

Enteromorpha intestinalis the percentage of crude protein was 23.300% and for

the feed V, with fresh Enteromorpha intestinalis alone, the percentage of crude

protein was 15.100%.
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Out of the five different feeds given, the best conversion factor, specific

growth rate and percentage gain in weight was obtained for feed V, where the

fishes had grown from an initial average size of 103 mm'/20.500 g to 106 mm/

23.500 g, registering an average daily growth, rate of 0.100 g. In this case, the

specific growth rate obtained was 0.455 and percentage gain in body weight

was 1*4.634. Food conversion factor obtained for this feed was 18.

For the feed IV, the fishes had grown from an initial average size of

103 mm/21,750 g to a final average size of 107 mm/24.125 g, within 30 days

registering a monthly increment of 2.375 g and a daily increment of 0.079 g.

Specific growth rate obtained with this feed was 0.345 and percentage gain in

body weight was 10.920%. Conversion factor obtained was 24.

Fishes fed with the feed III had grown from an initial size of 93 mm/

15.562 g to a final size of 107 mm/17.250 g, registering a monthly Increment

of l;688 g and daily Increment of 0.056 g. The specific growth rate obtained

with this feed was 0.343, whereas the percentage gain in body weight was

10.847. The conversion factor obtained with this feed was 24,

With feed II, the fishes have grpwn from an average initial size of

109 mm/25.312 g to an average final size of 111 mm/26.812 g registering a

daily growth rate of 0.050 g. The specific growth rate obtained with this feed

was 0.192 and the percentage gain in body weight was 5.926%. The food

conversion rate of this feed waS|44;.

A comparison of the growth increment, specific growth rate,and percentage

gain in body weight of the fishes fed on the five feeds show that, it was least

in the case of fishes fed with feed I. Here, the fishes have grown from an

initial average size of 103 mm/21.375 g to 104 mm/22.376g and a corresponding

daily increment of 0,033 g. Specific growth rate was 0,153 and percentage gain



Table 24. Details of the feeding experiment of
E. suratensis with five different feeds
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Feed

I

Feed

II

Feed

III

Feed

IV

Feed

V

1. No. of days 30 30 30 30 30

2. No. of fingerlings
stocked

8 8 8 8 8

3. Initial individual weight
(Average g) 21.375 25.312 15.562 21.750 20.500

4, No. of fish harvested 8 8 8 8 8

5. Individual weight at
harvest (Average g) 22.376 26.812 17.250 24.125 23.500

6. Total weight at
harvest (g) 179.000 214.496 138.000 193.000 188.000

7. Weight increment per
fish during the test (g) 1.00. 1.50 1.688 2.375 3.000

8. Daily individual growth
increment (g) 0.033 0.05 0.056; 0.079 0.100

9. Amount of feed (g) 444.60 526.48 323.68 452.40 426.40

10. Conversion factor 56 44 24 24 18

11. Ffercentage gain
in body weight 4.683 5.926 10.847. ' 10.920 14.634

12. Specific growth
rate 0.153 0.192 0.343 0.345 0.455
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in the body weight was 4. 683%. Food conversion factor for this feed was 56.

4.8,1 Statistical Analysis,

The efficiency of the five different feeds given were compared using

analysis of variance technique, the results of which are presented in the

Table 25 and 26

Considering the growth rate of Individual fish and assuming that the smaller

fish attained a lower weight and larger fish attained a higher weight, the specific

growth rate values of individual fishes were estimated using the Initial and final

weight measurements. These values were compared using Analysis of variance

technique, In order to find out the effect of various feeds given. The analysis

showed significant variation between feeds (Table 26), Hence pair-wise

comparison was also done, using the standard technique of least significant

difference method. The critical difference at 5% level was obtained as 0.1011,

On comparison of this value, with the mean specific growth values, feeds I and

II showed no significant difference. Similarly, those between feeds III & IV, and

IV & V and III & V were also not significant. But feed I showed significant

difference with feeds III, IV and V. Similarly, feed II also showed significant

difference with feeds III, IV and V, Hence the feeds can be grouped into two.

First group of feed I & II and the second group comprising feeds III, IV and V.

The growth rate obtained by feeds III, IV and V were comparatively higher than

the growth rate obtained by feeds I & IL

-0-
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Table 25. Specific growth rate obtained by individual fishes In the

feeding experiment.

Fishes

1 2 3 4 5 6 7 8

Feeds:

I 0.133 0.073 0.073 0.080 0.170 0.243 0.243 0.243

II 0.310 0.230 0.393 0.230 0.106 0.220 0.106 0.053

III 0.253 0.170 0.253 0.326 0.606 0.416 0.480 0.466

IV 0.196 0.344 0.297 0.344 0.466 0.200 0.490 0.350

V 0.410 0.343 0.473 0.473 0.200 0.540 0.570 0.38
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Source of
variation

Between

Feeds

Between

Replication

Error

Total

Sum of
squares

0.4070

0.0651

0.39592

0.86802

TABLE 26

ANOVA TABLE

Degrees of
freedom

28

39

Means sum

of square F. Ratio

84

Table

value

0.10174 * 7.1958 2.714

0.0093 1.520 3.23

0.01414
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V. DISCUSSION

5.1 Ecological parameters of the Captive and Wild environments

The life activities of any aquatic animal are influenced by several blotic

and abiotic factors prevailing in its surroundings. As a general rule, the

distributional limit of an animal in any particular environment is determined

by the degree of influence exerted by each of these factors, either singly

or In combination with others. Further, food utilisation Is also known to be

affected by the water quality.

The parameters considered in the present study are the most important

criteria in fish culture ponds, which exert direct bearing on the growth and

food Intake of cultivable fish. Hence analyses of these factors were found

necessary In the present study to find their Influence on the food intake of

the fish.

5.1.1 Water Temperature.

Temperature has a pronounced effect on chemical and biological processes.

Bryd (1982) reported that warm water fishes grow best at temperature

between 25°C and 32'̂ C. Phillppart and Ruwet (1982) reported that cichlids

especially Sarotherodon mossamblcus, S. niloticus. S. aureus can tolerate a

temperature range of 8 °C to 42°C. Sumltra ^ aU (1981) In an experiment

on culture of pearl spot in brackish water ponds at, Goa have noted a

temperature variation between 26,5®C and 33.0°C. In the present study, the

temperature observed in the culture pond and backwaters fall well within the

tolerance range of the cichlids and hence did not seem to affect the food

intake of the fish in both the environments.
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"K 5.1.2 Water pH.

Swingle (1961), reported that acidic and alkaline death points for fishes

are at pH 4 and 11 respectively. According to him If water is more acidic

than pH 6.5 or more alkaline than pH 9.5 for long periods, reproduction and

growth will diminish, Sumltra ^ aU (1981) reported a change of pH from

6.5 to 8 In brackish water culture ponds at Goa, where culture experiments

of & suratensis were conducted. The range of pH in the experimental ponds

of the brackishwater fish farm at Vytilla In Kerala has been reported as

between 5.5 and 9.3 (Mrithunjayan ^ aU, 1987). Hora and Pillay (1962)

reported that feebly alkaline pH of 7.8 is characteristic of good water

suitable for the fish culture. Relte ^ ^ (1974) have shown experimentally

that cichlids especially S. aureus can withstand a pH range of 5 to 11. In

the present study a drop in pH to 6 was noted in the culture pond during

November, But it was corrected by adding lime at the rate of 500 kg'/ha

and thereafter pH remained steady, till the end of the study. In the

backwaters the range of pH was between 7.5 and 9 which falls within the

tolerance limit of cichlids.

5.1.3 Water Salinity,

The osmotic pressue of solutions increases with Increase in salinity.

Fish species differ In their osmotic pressure requirements. So the optimum

salinity for fish culture differs to some extent with species. Whitefleld and

Blaber (1979) have reported that T. zilli and & mossamblcus can adapt to a
* ✓

wide range of salinity from 0.16 to 44 ppt In the former and 0 to 120 ppt

In the latter. In the present Investigation, the salinity ranged from 3.5 ppt

in October to 19.5 ppt in February in culture pond, while in the backwaters,

it was between 5.3 ppt In October and 31.5 in February. The fishes did not

seem to be affected by this variation.
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5.1.4 Total Alkalinity.

Water with total alkalinity of 20-150 ppm contain suitable quantities

of carbondioxide to permit the plankton production for fish culture (Boyd

1982). In the fertilized fish ponds the total alkalinity values were In the

range of 20-120 ppm, which did not affect fish production (Boyd and Walley,

1975). Therefore it is desirable to have alkalinity values above 20 ppm in

fertilized ponds. The total alkalinity in the brackish water culture ponds

at Vytllla as reported by Jose ^ al, (1988) ranged from 45 to 240 ppm. In

the present study the range of total alkalinity In the culture pond was

between 35.3 and 65.0 ppm, whereas In the backwaters It ranged from 45.3

to 103.7 ppm. These alkalinity values seem suitable for normal life

activities of the fishes,

5.1.5 Dissolved Oxygeru

The solubility of oxygen in water depends mainly on temperature and

pressure. The rates of respiration (oxygen consumption) by fish varies with

species, size, temperature, activity, nutritional status and other factors.

Swingle (1969) has made a practical assessment of the dissolved oxygen

requirements of warm water fishes. According to him If dissolved oxygen Is

below 1 ppm for more than few hours the cultured fishes die. If dissolved

oxygen content of water is between I and 5 ppm, fishes may survive but

their reproduction slows down and growth Is retarded on continuous exposure.

If dissolved oxygen content Is more than 5 ppm fishes reproduce and grow

normally. Mechanlk (1957) noticed a direct relation between low oxygen

level of water and poor protein dlgestablllty. Any reduction In dissolved

oxygen even to 50 percent air saturation value can depress food consumption
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and growth rate of fish, Sumltra ^ ^ (1981) in their experiments on

culture of pearl spot in the brackish water culture pond in Goa, observed a

variation in dissolved oxygen from 1.54 ml/litre to 9.44 ml/litre, while the

range of dissolved oxygen In the experimental ponds at Vyttila was from

3.5 ppm to supersaturation CMrithunjayan ^ ^ 1987). In the present study,

the dissolved oxygen content of pond and backwaters was above 4,00 ppm

throughout the period of study. It ranged from 4 to 8 ppm in culture pond

and 6.4 to 11.2, ppm in backwaters and hence it did not seem to affect the

life activities of the fishes.

5.1.6 Phytoplankton Primary Production.

Investigations on the primary production related to fish production in

open waters in India are well documented. But similar studies in culture

ponds are scanty. Quasim ^ aU (1969), Quaslm (1973 & 1979) and

Goplnathan ^ aU (1984) observed that in Cochin backwaters the gross primary

production ranged from 0.35 to 1.50 gC/m /day, Sumltra ^ (1981) have

stated that, the primary production in bracklshwater ponds in Goa, where

experiments on culture of pearl spot were conducted, ranged from
O " O

104 mgC/m /day to 8823 mgC/m /day. Jose ^ ^ (1988) have recorded a
3

range of primary production values from 1.1 to 8.1 gC/m /day in the brackish

water culture ponds at Vytllla, In the present study, the gross primary

production values of backwaters as well as culture pond were higher than the

previously reported values. Thus in the culture ponds the gross primary

3 3
production ranged from 720 mgC/m /6hrs to 4440 mgC/m /6hrs, while in the

3 3
backwaters it was between 1200 mgC/m /Bhrs and 4680 mgC/m /6hrs.
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5.1.7 2^oplanktoru

Fifteen major zooplankton groups have been recorded from the Cochin

backwaters (Filial ^ 1973). Jose ^ aU (1988) have reported that in the

brackish water culture ponds at Vytllla^ the important groups of zooplankton

were limited to copepods, cladocerans, rotifers, ostracods, mysidaceae &

polychaetes. Madhupratap and Harldas (1977) observed a close association

between salinity changes in the environment and zooplankton composition. In

the present study the important zooplanktonic groups in the culture pond

were copepods, rotifers, crustacean nauplii,' caldocerans etc, while in the

backwaters, the important groups were copepod^ rotifers, crustacean nauplii,

cladocerans, fish eggs and fish larvae. In the culture pond under study,

because of the effect of manuring, the abundance of zooplankton population

was showing a regular pattern throughout the period of stud>^ the range being

204 No'/l and 557 No/U The addition of fertilizers and manures may serve

to increase the fertility of the culture pond, thereby leading to increased

plankton production {Boyd 1982). In the backwaters, change in plankton

quantity and composition were noted throughout the period of study. Thus

a maximum abundance of zooplankton was noted during January, when the

salinity was 23.0 ppt. The abundance of copepods Increased with the rise In

salinity. The rotifers also were found In good numbers during the high

saline period. The occurrence of crustacean nauplii and the cladocerans was

more or less uniform throughout the period of study. Fish eggs and larvae

also were distributed In small numbers throughout the period of study.

5.1.8 Zoobenthos.

According to Jhingran (1975), the Important groups of the macrobenthlc

fauna in brackish water ponds of Sundarbans are molluscs, polychaete worms
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and smaller crustaceans like copepods, amphlpods, Isopods, tanalds etc.

According to Kurlan ^ ^ (1975), the quantity and quality of benthlc

organisms are dependent upon the prevailing salinity, temperature, and

nature of substratum. He has reported that the bottom fauna of the

Cochin backwaters are composed mainly of polychaetes and molluscs,

Benthic organisms found in the brackish water ponds at Vytilla, are

represented by polychaetes, amphlpods, tanalds, insect larvae, bivalves and

gastropods (Jose ^ 1988). In the present stud5j the Important groups

of zoobenthic organisms were amphipods, polychaetes, chironomlds, tanalds

etc, both in culture pond and backwaters. The gastropod Melanla was

found in fairly good numbers during October and January In the culture

pond. The effect of manuring In the culture pond seemed to Influence

the abundance of benthic organisms also. Thus their values ranged from

14.000 g'/m^ to 46.689 g/m^ in culture pond while the corresponding values
2 2

in the backwaters were between 10,096 g/m and 18,208 g/m •

5.2 Food and feeding habits of E. suratensis In Captive

and Wild environments

The observations In the present study reveal several Interesting

aspects in the feeding habits of E. suratensis of different length groups

In captive environment of a culture pond and in wild environment of the

open backwaters.

5,2,1 Feeding Intensity.

In the present study maximum feeding Intensity was observed for

specimens of fourth length group (90-120 mm),both in the culture pond and

open backwaters. Jayaprakas (1981), while studying the feeding habits
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of ^ suratensls of different size groups from Veli lake, has reported that

maximum feeding intensity was shown by the specimens in the length group

of 105-140 mm, which corresponds to the fourth length group in the present

study. According to him, feeding intensity is maximum In fishes which are

about to attain sexual maturity. Prasadam (1971) also^ has suggested that

adults of ^ suratensis were more actively feeding than juveniles. Similarly

in Gasterosteus aculeatus maximum feeding intensity was noted for the

specimens about to attain maturity (Hynes 1950). The maximum feeding

intensity of maturing fishes may be due to the increased requirements of the

biochemical constituents needed for gonad development.

Devaraj ^ ^ (1975) In their studies on the food and feeding habits of

^ suratensls from fresh water tanks and the estuaries in Mangalore have

reported^ that the intensity of feeding was higher in Juveniles of ^ suratensls

in estuarine environments than in fresh water tanks. They have also reported

that, in estuarine environment feeding Intensity was higher in juveniles,

whereas the feeding intensity appeared to be somewhat similar in all the

length groups of fishes collected from the fresh water tanks.

In the present study also, the feeding Intensity of the species was higher

in backwaters than for the fishes collected from the culture ponds. The

higher feeding intensity of E, suratensis in backwaters In the present study

may be due to the availability of the preferred food Items In this

environment.

5.2.2 Variation In the gut length of different length groups in two

environments.

Relative lengths of gut for different fishes with diverse feeding habits

have been estimated by Das and Srivasthava (1979). They have reported that;
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there Is an Increase in RLG for herbivorous fishes from early larval stages

to adult. Thus they have observed an increase- in the RUG of Cirrhinus reba

from 3.06 to 8.94 as it grows from flngerling to adult. Similarly in Cirrhinus

mrigala, RUG increased from 6.05 to 11.6, from flngerling to juvenile stage.

Quantitative data for Tilapia rendelli, Sarotherodon melanothera and

S. mossambicus. show that ratio of intestinal length to fish standard length

is between 7:1 and 10:1 (Caulton, 1976; Pauly, 1976). In the present study

RUG of ^ suratensls was found to Increase from fry to adult in both the

environments. This indicate^ that the species gradually turns to vegetative

feeding habit from the omnivorous habit In the earlier stages. In the culture

pond also, the morphology of the gut seem to be adapted for herbivorous

feeding habit in adult stages, since it was seen to increase from 2.911 In first

length group to 4.420 in the fourth length group. In the backwaters RLG

Increased from 3.011 in the first length group to 4.535 In the fourth length

group.

De Sllva and Perera (1983) have reported that m.r.UU (mean relative

intestinal length) of ^ suratensls was less than that of a typical herbivorous

fish and varies between 1.6:1 to 3,7:1. In 1984,De Silva; et al. reported that

the mean relative Intestinal length of ^ suratensls is higher in fresh water

reservoir, where it Is primarily adapted to feed on macrophytes than that in

. euryhaline lagoon where Its food was mainly molluscs. In the present study,

the RUG of the adult ^ suratensls was slightly higher In the backwaters^

where It was found to be feeding on macrophytes, while the corresponding

value in the culture pond is lesser where It feeds predominantly on detritus

and diatoms. Jayaprakas ^ ^ (1979) have reported that the general layout
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of the alimentary canal as evidenced by RLG for ^ maculatus Is 2,2 which

clearly confirms to that of omnivorous fishes (A1 Hussalnl, 1947). According

to A1 Hussalnl (1949), the length of Intestine for omnivorous fishes varies

from 0.7 to 4 times the length of anlmaU In the present stud>s It can be

seen that ^ suratensis has an omnivorous feeding habit during the early

stages coming under first to third length groups in the culture pond, where

the RLG increased from 2,911 to 3.850. In fourth length group RLG was

4.420, In the fishes collected from backwaters, the RLG was below 4 in

first two length groups,while in the remaining two length groups It was above

4. Hence it can be assumed that ^ suratensis in Its matural habitat Is more

inclined to a herbivorous diet from 70 mm size onwards,

5.2.3 Food Variations in different Length groups.

Food and feeding habits of ^ suratensis have been studied by several

previous workers {Raj, 1939; Bhaskaran, 1946; Job ^ 1947; Alikunhl, 1957;

Hora and Pillay, 1962; Jhingran and Natarajan, 1969; Prasadam, 1971;

Devaraj ^ aL, 1975; Varghese, 1975; Jayaprakas, 1980;, Costa, 1983;

Pesilva et aU, 1984).

Feeding habits of the species during different stages of its life cycle

have also been discussed by some workers (Alikunhl, 1957; Hora and Pillay,

1962; Prasadam, 1971; Jayaprakas, 1980).

The results of the present study indicate that there is variation In

feeding habits during different stages of life cycle of E, suratensis, and the

observations agree in certain aspects with those of the previous workers, while

show variations in certain others.
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Alikunhi (1957), while discussing the feeding habits of ^ suratensis during

different stages in the life cycle has reported that larvae feed mainly on

zooplankton but switch over to filamentous algae (Spirogyra) and vegetable

matter from 19 mm size onwards, Prasadam (1971), in his studies on the

biology of the pearl spot from Pulicat lake has reported that there is

difference in food habits between the smaller and larger length groups. He

found that smaller size groups predominantly feed on microvegetation while

the larger groups mostly feed on the macrophytes and other hard items.

Jayaprakas (1980) has studied the feeding habits of the species of four

different length groups in Veil lake and found that there is a distinct change

in preference from diatoms and zooplankton in the earlier stages, to

filamentous algae In the Juveniles to higher aquatic plants in the adults.

Hora and Pillay (1962) have reported tht adults of ^ suratensis mainly feed

on blue green algae and decaying organic matter. They have reported that

besides vegetable matter, this species also takes zooplanktonlc organisms such

as c(^epods, daphnids, other crustaceans, insect larvae and worms. In Chilka

lake, it has been found to feed on weeds, algae, detritus, gastropods and

other miscellaneous items like bivalves, Insects, mysids etc. (Jhlngran and

Natarajan, 1969). In the present study> mysids and worms were absent from

both environments, while the aquatic macrophytes were absent in the culture

pond and hence they were not found in the stomach contents of specimens

collected from the culture pond.

Varghese (1975) has reported that the species is omnivorous with no

change In food items among the different stages. Sumlthra ^ aL (1981)

while studying the caloric value of ingested food of ^ suratensis grown in

culture pond, have observed no change in the feeding habits of the species
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during the different stages and reported that the species is principally a

phytoplankton - detritus feeder. The observations made by Varghese (1975) and

Sumithra ^ (1981), indicating an omnivorous feeding habit for the species

with no change in the food selection during the different stages may be due

to the factj that they may have made observations in enclosed environments^

where there is no scope for wide food selection. In the present study also> the

specimens from culture pond showed more or less omnivorous diet with

minimum variations in food selection during the different stages, and detritus

diatoms and filamentous algae formed the major food items.

Detritus which formed an important food of pond reared ^ suratensis

has been reported to play a significant role in the diet of certain freshwater

cichlids according to Bowen (1981), Devaraj ^ aU (1975) in a comparative

study of the food of juveniles of E. suratensis collected from estuarine and
I

freshwaters of Mangalore, have observed that detritus formed a significant

portion of the stomach contents of fishes collected from both estuarine and

freshwater environments. It has been pointed out by Halver (1972)>that when

plant material and other food are lacking, tilapias will eat bottom detritus,

muck and decaying vegetation.

E. suratensis which has been reported to be predominantly macrophytic

feeder in adult stage proves to be so in the open backwaters as per the data

obtained in the present study. The main species of aquatic macrophytes in the

present study were Enteromorpha Najas Ceratophyllum etc, while

Hydrilla, Elodea, Chara etc were reported to be present in the stomach

contents of ^ suratensis from the Veli lake (Jayaprakas, 1981). Hora and

Pillay (1962) reported the presence of Blyxa and Utricularia in the gut contents

of the fishes from Chilka lake.
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De Silva ^ ^ (1984) reported that the dentition and the position of

mouth of E. suratensis shows mixed characteristics. The frontal incisiform

sharp teeth are similar to those found In clchlld fishes such as Tllapia rendelll,

T, zilli and Haplochromis similis, that feed on higher aquatic plants (Fryer and

lies, .1972).

5.2.4 Feeding habits in different environments.

Comparative studies of food habits of E. suratensis in different

environments are few in number. (Devaraj ^ 1975; Costa, 1983;

De Silva ^ ah, 1984). Many of the previous studies In feeding habits were

done in their natural habitat either in freshwater or in brackish water.

Devaraj ^ (1975) In a comparative study of the juveniles of ^ suratensis

from estuarine environment and freshwater tanks of Mangalore, have reported

that the filamentous algae and detritus formed the dominant food items In the

stomach contents of fishes from estuarine waters, while insect larvae and

detritus were found as dominant food items in the stomach contents of fishes

collected from freshwater tanks. De Silva et al. (1984)? who studied the food

and feeding habits of ^ suratensis from euryhaline Koggala lagoon and a

freshwater reservoir in Sri Lanka have found that^ in freshwater reservoir

macrophytes formed the major food item in the gut.

In 1975, Bruton and Bolt have reported that in Lake Sibaya, South Africa,

S. mossambicus adults captured in the marginal vegetation zones feed on

diatoms, vegetable debris and mud. But those captured in open waters of

limnetic zone feed on aerial insects (Coleoptera and Hemiptera). The adults

of African clchllds of the genus Tilapla especially T. rendelll, T. zilli,

T. sparrmani and T. tholloni which feed preferentially on the filamentous algae,
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aquatic macrophytes and vegetable matter of terrestrial origin (leaves and

plants etc)^ take animal food and blue green algae In waters with poor aquatic

vegetation. ,.It has been reported by Philllpart and Rwet (1982)^ that withina '

given water body the feeding regime of the species is extremely variable

depending upon the size and the mlcrohabltats occupied by the fish and time

of the year.

The food Items In closed bracklshwater culture pond are relatively

constant due to the limited interaction with the open backwaters. The

organisms in a culture pond were less diverse where a steady rise and decline

of these occur due to the effect of manuring (Jose ^ ^ 1988). This may be

the reason for finding little difference In the food selection in the various

length groups In brackish water culture pond.

In the backwaters there seems to be clear cut demarkatlon in the

selection of food items. Thus? fishes of the first length group were seem to

prefer filamentous algae and diatoms, for Individuals of the second length '

group the preference were for filamentous algae> diatoms and detritus. The'

prefered .diet of fishes of third length group was filamentous algae and higher

aquatic plants. Finally in the fourth length group, marked preference for

macrophytes followed by filamentous algae was noticeable.

The -gastropod (Melanla found In the stomach contents of the pond'

reared fishes was one Item that was not observed in fishes from backwaters.'

De Silva et aU (1984), has pointed out that pharyngeal teeth of ^ suratensls are^

similar to those found In the clchllds Haplochromis placodon which Is a typical-

mollusc eater. According to Barnes (1980), the dentition of E, suratensls Is'

suited for exploitation of the food resources generally abundant In the typical

coastal lagoon.
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5,2.5 Selectivity Index^

Selectivity index of different food items by Tllapia mossambica in three

different habitats were estimated by Aravindan (1980). According to his

observations, the African cichlid T. mossambica which has well established in

the different fresh and brackish water environments in Kerala, is found to be

selective in its feeding habits In different environments of a temple tank, a

river and a brackish water lake. Thus in the temple tank, eventhough

filamentous algae, unicellular algae, copepods and detritus were abundant, the

fish showed marked preference for aquatic plant materials while in river,

though unicellular algae were available in fair amounts, the fish showed a

noticeable preference for the filamentous algae. In the brackish water lake

the fish was found to eat plankton supplemented with fish eggs and larvae

and mysids. De Silva ^ ^ (1984) found relatively high proportion of detritus

in the diet of ^ suratensis in the reservoirs, while complete absence of

detritus in those from the coastal lagoon, and according to him this may be

indicative of the selective feeding on detritus.

The results of the present study in the two environments show that In the

pond, little selectivity was seen between different length groups of

& suratensis. Thus during October, when the plankton sample from culture pond

contained mainly diatoms, copepods and other crustaceans, filamentous algae

rotifers etc, the main items observed in the stomach contents of the fishes

belonging to the four length group were, detritus, diatoms, filamentous algae

etc with slight variations in their preference among the different length

groups. The corresponding food selectivity of fishes collected from the

backwaters were much wider and hence selectivity during different stages were
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obvious. The main groups of plankton encountered in the open backwaters were

copepods and other crustaceans, diatoms filamentous algae, rotifers etc. The

stomach contents of fishes belonging to first two length groups contained

diatoms, filamentous algae, detritus etc. But from the second length group

onwards presence of aquatic macrophytes were also observed in the stomach

contents. Fishes of the third and fourth length groups were found to feed

mainly on filamentous algae, higher aquatic plants, diatoms etc. During March

also, the groups of planktonic organisms in the culture pond remained the same,

though their numerical abundance changed. During this month, the main items

observed In the stomach contents of pond reared fishes belonging to the four

length groups were detritus^ filamentous algae, diatoms etc. But for the fishes

collected from the backwaters, the selectivity was more marked during

different stages. The important groups of plankton during this month from the

backwaters were copepods and other crustaceans, diatoms and rotifers. But the

main food items observed in the stomach contents of fishes of the first length

group were diatoms, copepods & other crustaceans and detritus. Filamentous

algae, diatoms and higher aquatic plants were the major food Items in the

stomach contents of fishes of the second length group. In the case of the

fishes of the third length group, the main food items were filamentous algae,

higher aquatic plants and detritus and of the fourth length group the major

constituents of stomach contents were filamentous algae, higher aquatic plants

and diatoms.

5,3 Feeding Experiment

The quality and quantity of food can affect the growth rate of the

cultured fishes to a considerable extent. (Gerking, 1955; Warren and Davis,

1967), But the feed should be acceptable to the fish or else it will act
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indirectly as a fertilizer and may serve to increase the natural productivity of

the pond, which In turn may be utilised by the fish (Halver; 1972). The

importance of incorporating natural food items in artificial feed has been well

illustrated by Yashouv and Ben Schachar (1967) in experiments conducted with

Mugil capito in Israel, where a percentage Increase of body weight of 115.50

was observed with plankton feed alone, 127.0 with pellets alone composed of

wheat, fish meal, soya flour containing 21% protein, and 183 with pellets and

plankton feed together. The natural pond productivity alone has been used for

feeding young tilaplas from larval stages to flngerllngs. Three types of feeds

have been used; higher aquatic plants such as Lemna minor (duck weed),

phytoplankton especially chlorella zooplankton mainly Daphnla (Moreau ^

1986). The inclusion of higher aquatic plants in the diets of fishes which are

herbivorous In the adult have been suggested by Huet 1960; Halver, 1972;

Gaigher, 1984; Edwards ^ ^ 1985. Huet (I960) has pointed out that chopped

grasses, water plants, algae, papaw, banana leaves, mill scrappings, bran, broken

rice grain and oil cakes can be used for feeding tilapias.

The feeds usually given to cultivated fishes in India include various cereal

bran like rice bran and wheat bran and oil cakes of ground nut, mustard,

coconut etc. (Alikunhi, 1957; Sinha, 198I)« The important published literature

on the use of supplementary feed for ^ suratensis both in laboratory and field

conditions are those of Jayaprakas (I980j(^ Sumitra et (1978), Krishnakumari

(1979), Anon (1981), og Silva and Perera (1983) etc.

In the present study pelletised conventional feed containing 31.g00% crude

protein, Hydrilla verticillata and conventional feed containing 24.600% crude

protein, Hydrjlla verticillata containing 17.600% crude protein Enteromorpha

intestinalis and conventional feed with 23.35% crude protein and Enteromorpha
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Intestinalis containing 15.100% crude protein were used for feeding

^ suratensis. Among these feeds, maximum specific growth rate (expressed

as percentage wet body weight d of 0,455 with percentage gain in body

weight of 14.634%, and a monthly increment in weight of 3.000 g was observed

for fishes fed on Enteromorpha Inteslnalls alone. The minimum values for

these factors were observed for the fishes fed on conventional feed. In this

case, the specific growth rate was 0.153 the percentage gain in body weight

was 4.683% and monthly increment was 1.00 g.

Sumitra ^ ^ (1982) reported a high specific growth rate for the species

when fed on feed containing 53.62% protein. Haripradadas (1976), reported good

growth rate in fingerllngs of grey mullet Mugil cephalus when fed with

groundnut oil cake mixed with rice bran. But In the present study, highest

specific growth rate (0.455), was obtained for Enteromorpha intestinalis

containing 15.100% crude proteinj while the lowest specific growth rate of

0.153 was obtained for the fishes fed on the feed containing rice bran and

groundnut oil cake.

Jayaprakas (1980)i conducted feeding experiments of E. suratensis with

four different feeds. He has reported, that the feed Incorporating rice bran,

groundnut oil cake, tapioca flour Eichhornea and clam meal was found to be

most efficacious feed. When the fishes were fed with this feed, it gave a

percentage gain In the body weight of 101.6%, and survival of 100% for 60

days experiment. In the present study, where the duration of the experiment

was 30 days survival was 100% with all the five feeds but percentage gain in

body weight was only 14.634 obtained for the fishes fed with Enteromorpha

intestinalis alone. The minimum value (4.683%) was noted for the fishes fed

on groundnut oil cake and rice bran.
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Sumltra ^ al (1981), obtained a monthly Increment of 2.25 mm and

0.98 g for ^ suratensis when fed on groundnut oil cake and wheat bran with

35% protein level. Jayaprakas (1980)^obtained a monthly increment of 4.36 g

in his feeding experiments of ^ suratensis with the feed incorporating rice

bran, groundnut oil cake, tapioca flour^ Elchhornia and clam meal,

Thampy ^ ^ (1987) have conducted a series of experiments with ^ suratensis

in brackish water culture ponds at Vytllla with a view to Increase the growth

rate and production of the species. In one set of experiment* where

supplementary feeding with rice bran and groundnut oil cake was provided at

the rate of 5% of the body weight, monthly increment of 7,78 g was obtained

while the corresponding value for the fishes without supplementary feed was

5.80 g. The comparatively better growth rate in culture ponds may be due to

an indirect effect of the feed than its actual consumption by the fishes. The

feeds rich in groundnut oil cake, rice bran and tapioca flour acted as manure

in the natural systems thereby promoting algal and zooplankton growth which

in turn are consumed by the fishes. In the present feeding experiment^ the

fishes were entirely dependant on the supplementary feed, and left over food

since it was removed on the next morning itself, could not act as a fertilizer

in the experimental cisterns. Among the five feeds used a maximum monthly

increment of 3.00 g was obtained by feeding with Enteromorpha intestinalis

alone.

The conversion efficiency of ^ suratensis has been worked out by

Sumltra ^ ^ (1978) in their feeding experiments of ^ suratensis using

different levels of protein diets and they have concluded that maximum

conversion efficiency was obtained at 60-80% protein level. Krishnakumarl

et ^ (1979) in a laboratory experiment on the food conversion efficiency of

the species has suggested that with the test diets they used the conversion
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efficiency was very low compared to the reported values for other fishes

(Kevern, 1966; Pandian, 1967a & b; De Silva and Balfontin, 1974; Mathavan,

^ 1978). The test diets were, group I containing silkworm pupae, rice bran

and tapioca flour, group II, containing groundnut oil cake, rice bran and tapioca

flour, ..and group III, containing groundnut oil cake, rice bran, cowdung and

tapioca flour.

Although ^ suratensis is reported as a herbivore, feeding experiments

incorporating aquatic weeds were done only by few workers. Jayaprakas (1980)

conducted feeding experiments of ^ suratensis and stated that feed

Incorporating Eichhornia, along with groundnut oil cake, rice bran, tapioca flour

and clam meal was found to be most efficacious feed. Dlgestability of aquatic

macrophyte Hydrilla by ^ suratensis, was reported by De Silva and Perera

(1983). They have reported that the total dlgestability varied between 34.60%

and 51.90%. Daily variation in protein dlgestability ranged from 51,20% to

81.80%.

The incorporation of vegetative matter In the feed of other species has

been done by a number of workers. Aquatic macrophytes have been used as

feed for Tllapla zilll. by Buddington (1979). Singh (1970), has found that

freshwater algae OedoRonium ^ is a nutritive source for Cirrhinus mrigala.

Cruz and Laudencla (1978) reported better growth of tllapia on feed

supplemented with mulbery leaf meaU Pompa (1978) has reported an average

dally growth rate of 0.55 g and a food conversion ratio of 10-13 when

T. rendelli cultured in cages were fed on the leaves of Alocasla macrorhlza

and ipll Ipll leaf (24.5% dry weight of protein) in combination with wheat bran

or rice bran. In the Philippines, Pantastico and Baldia (1980) have used a feed

combining 20% Ipll ipll leaf meal (Leucaena leucocephala, Legumlnoseae), 20%

fish meal, and 60% rice bran for S. mossambicus in cage culture. The feed
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contained 27.3% dry weight of protein and gave a food conversion ratio of

1:4.0. Galgher ^ al, (1984) who have conducted feeding experiments of hybrid

Oreochromls nllotlcus X O. aureus, with duck weed Uemna gibba and

commercial pellets, have reported that when fed on duckweed alone* intake

rate was low, feed conversion ratio good (1:1) and relative growth rate poor.

When the fishes were fed on pellets in addition to duckweed, the rate of duck

weed consumption decreased and growth rate of fishes doubled with feed

conversion ratio between 1.20 and 1.80. The growth performance of the

fish for both the diets were similar, Caulton (1978 ) conducted feeding

experiments of T. rendelli with the aquatic plant Ceratophylum demersum and

reported that an assimilation efficiency ranging from 47.8% to 58.7% may be

regarded as being very good for the primary macrophagous herbivores. This

efficient utilisation of food can be attributed largely to successful trlturatlon

and efficient pre-asslmllatory processing of food (Caulton, 1976).

Edwards ^ ^ (1985), described incorporation of composted dried water

hyacinth in pelleted feeds for tllapia, Oreochromls nllotlcus. According to them,

good growth and feeding efficiency was obtained with diets containing up to

75% composted water hyacinth, with no significant reduction in fish

performance compared to the control diet. Furthe^ composted water hyacinth

was found to be better than dried water hyacinth.

Venugopal (1980) has reported the possibility of Incorporating the leaf

powder of Colocasia esculenta in supplementary feeds of Indian major carps.

Devaraj ^ ^ (1981)1^ have evaluated the utilisation of duck weed and waste

- cabbage leaves in the formulation of fish feed. The relative efficiency of

aquatic weeds such as Hydrllla, Vallisneria and Najas by Ctenopharyngodon idella

was worked out by Allkunhi ^ aL (1971). They have reported a monthly

growth rate of 3.75 g for grass carp and the conversion factor for the various
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aquatic weeds were found to be 1:20-29 for Vallisneria, 1:10 to 1:22 for Najas

and 1:11-1:26 for Hydrilla.

In the present study, two common aquatic weeds viz., Enteromorpha

intestinalis and Hydrilla verticillata were selected for feeding trials and the

conversion ratio (not corrected for the unconsumed food) for these were 1:18

for Enteromorpha intestinalis, 1:24 for Hydrilla verticillata whereas in the mixed

diets with Enteromorpha intestinalis and conventional feed the conversion ratio

was found to be 1:24 and with Hydrilla verticillata and conventional feed was

of the order of 1:44 The conversion ratio for conventional feed was 1:56.

The fishes seemed to relish fresh Enteromorpha and consumed it completely;

whereas in the case of fresh Hydrilla, only the leaves were eaten, while the

harder stem parts were not taken.

-0-
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VI SUMMARY

The growth and production of E. suratensis in brackish water culture ponds

remain low even with intensive management practices. The poor rate of growth

of the species in the captivity may be attributed to the non-availability of

preferred food items in this environment and hence an attempt has been made

in the present study to evaluate the food selectivity and feeding habits of the

species in the captive environment of a culture pond and in the wild from the

Cochin backwaters. A feeding experiment of E. suratensis was conducted to

formulate a suitable supplementary feed for the species by incorporation of some

of its natural food items.

The present study was done from October 1986 to March 1987. Salient

ecological parameters viz; temperature, pH, salinity, alkalinity, dissolved oxygen,

phytoplankton primary production, zooplankton and zoobenthos of the culture pond

and the backwaters were analysed at monthly intervals. ^ suratensis of four

different length groups viz; (1) fry (30-40 mm)-first length group, (2) fingerlings

(50-69 mm)-second length group, (3) subadults (70-89 mm)-third length group,

(4) adults (90-120 mm)-fourth length group, were stocked in a culture pond in

the College of Fisheries Farm, after preliminary preparations and manuring. From

the end of first month onwards, six specimens each, of four different length

groups were collected from the culture pond, as well as from the backwaters.

Each month the number that were removed from culture pond were restocked

with the same number of specimens of the various length groups.- The feeding

intensity of the species in the captive and wild environments, relative length of

gut during different stages, food items consumed by different length groups, in
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the culture pond and in backwaters and selectivity index of the various food items

were studied in detail.

A feeding experiment with fingerlings of E. suratensis was conducted with

five different feeds in duplicate. The feeds were (I) conventional feed made of

groundnut oil cake and rice bran (1:1) having 31.5% crude protein^ (II) 50%

conventional feed + 50% fresh Hydrilla verticillata having 24.55% crude protein,

(III) Fresh Hydrilla verticillata alone having 17.60% crude protein, (IV) 50%

conventional feed + 50% fresh Enteromorpha intestinalis having 23.30% crude

protein (V) Fresh Enteromorpha intestinalis alone having 15.10% crude protein.

The experiment was conducted in cement cisterns of 500 litres capacity filled with

375 litres of pond water of 5 ppt salinity. 50 litre of water from each cistern

was exchanged daily. Four numbers of fingerlings of E. suratensis were introduced

into each cistern and daily feeding was done at the rate of 10% of their body

weight with each of the feeds in duplicate.

Analyses of physico-chemical parameters of culture pond and backwaters

show, that their range was tolerable for the normal life activities of fishes and

did not seem to affect the food intake of the species. Numerical abundance of

zooplankton and net weight of zoobenthos were showing more or less regular

pattern in the culture pond while in the backwaters their abundance showed wide

variations during each month of study period.

The feeding intensity of E. suratensis were found to increase from first

length group to fourth length group in both the environments. Thus, in the

culture pond, percentage of empty stomachs were found to decrease from 25%

in the first length group to 19.44% in the fourth length group, while the

percentage of. heavy stomach increased from 5.55% in first length group to 25%
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in the fourth length group. In the backwaters the percentage of empty stomachs

in the first and fourth length groups were 8.33% and 5.55% respectively; whereas

the percentage of heavy stomachs in these two length groups were 27.77% and

36.11%, respectively. The feeding Indices of four different length groups in the

brackish water culture pond were 13.89, 19.45, 33.33 and 44.44, while the

corresponding values in the backwaters were 55.55, 66.67, 72.22 and 77.78. Hence

it is seen that the feeding intensity of E. suratensis is higher in the backwaters

than in the culture pond. Among the different length groups the feeding intensity

seems to increase from first to fourth length groups in both the environments.

The RLG of E. suratensis from first to the fourth length group in the

culture pond were, 2.911, 3.111, 3.850 and 4.420 while the corresponding values

for the fishes from the backwaters were 3,011, 3.331, 4.010 and 4.535. Thus both

in culture pond and in the backwaters, there seems to be an increasing trend in

the RLG from first to fourth length group, indicating a herbivorous diet in the

subadult and adult stages. A comparison of RLG of pond reared ^ suratensis

and the backwater samples show, that the RLG was slightly higher in the

individuals of all the length groups in the latter environment, than their

corresponding value in the former environment. This might be due to the

predominantly herbivorous diet in this environment made possible by abundance of

aquatic macrophytes in the backwaters.

The food items of the four length groups in culture pond were detritus,

diatoms, filamentous algae, rotifers, copepods, other crustaceans, insect larvae

and gastropods, with some variations in their order of preference among different

length groups. Thus in the first length group, the most important food items

were, detritus (35,936%), diatoms (32.212%) and filamentous algae . (24.674%),
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while in the second length group, it was diatoms (33.272%), filamentous algae

(29.424%) and diatoms (28.037%). In the third length group, the order of

preference was diatoms (33.143%), detritus (31.380%)^ filamentous algae (24.127%)^

other crustaceans (3.656%) and rotifers (2.795%). The order of preference of food

items in the fourth length group was diatoms (37.156%), filamentous algae,

(32.471%), detritus (23.929%)^ rotifers (2.126%), copepods (1.704%) and other
crustaceans (1.616%).

In the backwaters the major food items of E. suratensis were filamentous

algae, diatoms, higher aquatic plants, detritus, rotifers, copepods, other

crustaceans and insect larvae. The stomach contents of first length group

contained mainly, diatoms (50.193%), filamentous algae (21.053%) detritus

(14.325%), other crustaceans (6.711%), copepods (4.069%) and rotifers (3.283%).

In the second length group the important items were filamentous algae (49.372%),

diatoms (31.856%), detritus (8.872%) and higher aquatic plants (6.927%). In the

third length group, filamentous algae (42.339%), higher aquatic plants (34.862%),

and detritus (10.544%) formed the important food items. In the fourth length

group, the major food items were higher aquatic plants (31.105%), filamentous

algae (28.461%), diatoms (21.695%), detritus (15.079%), copepods (1.87l|/%) and

other crustaceans (1«878%),

Selectivity index of the important food items in the culture pond and

backwaters during October 1986 and March 1987 is as follows:

During October, the selectivity indices of diatoms in the culture pond for

the four length groups from I to IV were -0.246, -0.636, -0.534 and -0.202

respectively. The corresponding values in the backwaters were +0.325, -0.313,

-0.356 and +0.168. During March selectivity indices of diatoms In the pond for
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the four length groups were -0,150, -0,481, -0.320 and -0,173 respectively^ while

in the backwaters the corresponding values were, +0,381, -0,''*33, -0.686 and

-0,377. Selectivity Indices of filamentous algae for the four length groups in

the culture pond during October were +0.570, +0,694, +0.653 and +0,465

respectively. In the backwaters the corresponding values were +0.032, +0,743,

+0.512 and ^0,011. During March the values of selectivity indices in the culture

pond for the four different length groups were +0,436, +0.669, +0.176 and +0,472j

while the corresponding values in the backwaters were +0,052, +0,782, +0.826 and

+0.701.

As far as detritus is concerned, the selectivity index was +1 for all the four

length groups in both the environments, during the two months under study since

detritus was seen in the stomach contents, but was not observed in the plankton

samples.

Selectivity Index of higher aquatic plants was +I in backwaters for the

length groups II, III and IV. But for the fishes belonging to length group I, since

higher aquatic plants were neither observed in the stomach contents nor

encountered in the plankton sampl^ no selectivity index exists. Higher aquatic

plants were also not observed in the stomach contents of any of the length

groups from culture pond during both the months under study since no aquatic

plants were present in the culture pond and hence no selectivity index exists for

this item.

The results of the feeding experiment indicate that maximum values for

average specific growth rate (as percentage wet body weight d S (0.455), average
monthly increment (3g), percentage gain in the body weight (14.634%) and best

food conversion factor (18) were obtained for feed V, viz; fresh Enteromorpha

intestinalis alone. The specific growth rate for the remaining four feeds from
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feed I to IV were in the order of 0.153, 0.192, 0.343 and 0.345 respectively.

The average monthly increment in weight obtained from the three feeds were

I.00 g, 1.500 g, 1.688 g and 2.375 g respectively. Percentage gain in body

weight obtained by these feeds were 4.683%, 5.926%, ^0-847-%, and 10.920%

respectively while the food conversion factor obtained by these feeds were

56, 4'4, 24 and 24.

Statistical analysis using analysis of variance technique showed that there

was no significant variation due to the effect of replication. But variation was

seen due to the effect of feeds. Analysis of least square method indicates that

these five feeds can be grouped into two. The first group containing feeds I and

II, where there was no significant difference between the feeds. The second

group contains feeds III, IV and V in which no significant difference were seen

among the feeds themselves, but all these feeds show significant difference with

the feed I and II.

The results of the study give an indication of the variations in the food

items of the species at different length groups in the two environments. The

introduction of preferred food items clearly helps to enhance the growth rate of

the species under experimental conditions. This study provides scope for trying

these items in ponds which in turn may augment the production of the species.

-0-
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ABSTRACT

^ Food and feeding habits of E. suratensis during fry (30-49 mm), flngerlings

(50-69 mm), subdult (70-89 mm) and adult (90-120 mm) stages in the captive
A

environment of a culture pond and wild environment viz; Cochin backwaters

were studied. The study was conducted from October 1986 to March 1987.

•A culture pond in the College of Fisheries, Panangad was stocked with

E. suratensis of the above four length groups in 1:1:1:1 ratio, at a stocking

density of 5600 Nos'/ha, after preliminary preparations. Samples were collected
j

from both these environments from the Qnd of first month onwards. Each month,

^ the numbers that were removed from the culture pond were restocked with same
numbers of specimens of various length groups.

Salient ecological parameters viz; temperature, pH, salinity, alkalinity,

dissolved oxygen, phytoplankton primary productivity, zooplankton and zoobenthos

of the culture pond and the backwaters were analysed at monthly intervals.

The feeding intensity of the specimens in the captive and wild environment,

relative lengths of gut during different stages, food items consumed in the culture

e
pond and in the backwaters and selectivity index of various food items were

studied.

A feeding experiment was also conducted with fingerlings of ^ suratensis

where five feeds were used in duplicate. The feeds used were (I) conventional

feed made of groundnut oil cake and rice bran (1:1) having 31.50% crude protein

(II) 50% conventional feed + 50% fresh Hydrilla verticillata having 24.55% crude

protein (III) Fresh Hydrilla verticillata alone having 17.60% crude protein (IV) 50%

conventional feed + 50% fresh Enteromorpha intestinalis having 23.30% crude

protein (V) Fresh Enteromorpha intestinalis alone having 15.1% crude protein.



Analysesrof the physico-chemical parameters of the captive and wild

environments show that their range was tolerable for the normal life

activities of fishes and did not affect the food intake of the species.

The feeding intensity of E, suratensis was found to increase from the

first length group to the fourth length group in both the environments. The

feeding indices of the four different length groups in the brackish water culture

pond were 13.89, 19.45, 33.33 and 44.44 while the corresponding values in the

backwaters were 55.56, 66.67, 72.72 and 77.78. Feeding intensity of

E. suratensis was higher in the backwaters than in the culture pond.

The RLG of E, suratensis from first to fourth length "groups in the culture

pond were 2.911, 3.111, 3.850 and 4.420 while the corresponding values for the

fishes from the backwaters were 3.011, 3.331, 4.010 and 4.535.

The food items in general of the four length groups in culture pond were

detritus, diatoms, filamentous algae, rotifers, copepods, other curstaceans^ insect

larvae and gastropods, with some variations in their order of preference among

different length groups. In the backwaters the major food items in general

were diatoms, higher aquatic plants, detritus, rotifers, copepods, other

crustaceans and insect .larvae.

Selectivity index of the important food items in the culture pond and

backwaters during October 1986 and March 1987 were studied for all the length

groups. Selectivity index values were obtained for diatoms, filamentous algae,

rotifers, copepods, other crustaceans and insect larvae for all the for length

groups in pond and backwater. The selectivity index of detritus was +1 for all

the four length groups, in culture pond and backwaters, during both the months

under study. For the higher aquatic plants, the selectivity index was +1 for



the length groups II, III and IV in the backwater. But for the length group I^

in the backwaters and for all the four length groups in culture pond^ no

selectivity index exist for higher aquatic plants.

In the feeding experiment, maximum values for average specific growth

rate expressed as percentage wet body weight d ^ (0.455), average monthly
increment (3g), percentage gain in the body weight (14,634%) and best food

conversion factor (18) were obtained for feed V, viz; fresh Enteromorpha

(' intestinalis alone.

Statistical analysis using analysis of variance technique showed that there

was significant variation due to the effect of feeds. Analysis of least square

method indicate that these five feeds can be grouped into two. In the first

group, with feeds I and 11, there was no significant difference between the

feeds. In the second group with feeds III, IV and V, no significant difference

were seen among themselves, but all these feeds show significant difference

with the feeds I and II. The growth performance obtained by these feeds in

the second group were superior than the feeds I and II.

-0-


	image87796
	image87797
	image87798
	image87799
	image87800
	image87801
	image87802
	image87803
	image87804
	image87805
	image87806
	image87807
	image87808
	image87809
	image87810
	image87811
	image87812
	image87813
	image87814
	image87815
	image87816
	image87817
	image87818
	image87819
	image87820
	image87821
	image87822
	image87823
	image87824
	image87825
	image87826
	image87827
	image87828
	image87829
	image87830
	image87831
	image87832
	image87833
	image87834
	image87835
	image87836
	image87837
	image87838
	image87839
	image87840
	image87841
	image87842
	image87843
	image87844
	image87845
	image87846
	image87847
	image87848
	image87849
	image87850
	image87851
	image87852
	image87853
	image87854
	image87855
	image87856
	image87857
	image87858
	image87859
	image87860
	image87861
	image87862
	image87863
	image87864
	image87865
	image87866
	image87867
	image87868
	image87869
	image87870
	image87871
	image87872
	image87873
	image87874
	image87875
	image87876
	image87877
	image87878
	image87879
	image87880
	image87881
	image87882
	image87883
	image87884
	image87885
	image87886
	image87887
	image87888
	image87889
	image87890
	image87891
	image87892
	image87893
	image87894
	image87895
	image87896
	image87897
	image87898
	image87899
	image87900
	image87901
	image87902
	image87903
	image87904
	image87905
	image87906
	image87907
	image87908
	image87909
	image87910
	image87911
	image87912
	image87913
	image87914
	image87915
	image87916
	image87917
	image87918
	image87919
	image87920
	image87921
	image87922
	image87923
	image87924
	image87925
	image87926
	image87927
	image87928
	image87929
	image87930
	image87931
	image87932
	image87933
	image87934
	image87935
	image87936
	image87937
	image87938
	image87939
	image87940
	image87941
	image87942
	image87943
	image87944
	image87945
	image87946
	image87947
	image87948
	image87949
	image87950
	image87951
	image87952
	image87953
	image87954
	image87955
	image87956
	image87957
	image87958
	image87959



