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Abstract

Gut analysis is the tool to understand the feeding patterns of fishes and is
an important aspect of fisheries management. It also provides the basis for
understanding trophic interactions in aquatic food webs and to investigate
the most frequently consumed prey or to determine the relative importance
of different food types to fish nutrition. In the present study the gut content
analysis was performed in Garra, Gobi, Notopterus and Tilapia fishes
collected from Tungabhadra upper irrigation channel at Ballari, Karnataka.
Bacillariophyceae showed maximum number in all the four fish species.
Over all it showed 40 % followed by Detritus (30 %), Chlorophyceae (17 %),
Cyanophyceae(7 %) and Zooplankton (6 %). Among fishes Garrashowed
maximum food items (2272) followed by Glossogobiusgiuris(1538),
Notopterusnotopterus(996) and Oreochromismossambicus (769).
The relative abundance of food items in the guts also revealed the Garra
gotylastenorhynchus<Glossogobiusgiuris<Notopterusnotopterus<Oreoc
hromismossambicus. The variation is due to availability of foodorganisms

Article History

Received: 05 May 2020
Accepted: 21 September
2020

Keywords

Diatom;
Garra;

Gut analysis;
Notopterus;
Plankton;
Tilapia.

during the study period and anthropogenic influence on channel water.

Introduction

Riverine fishery plays an important role in supporting
livelihoods for millions than lacustrine fisheries.
It is particularly important to the rural population
accounting for direct and subsidiary employment.’
The riverine fishery resources in India are immense
as large numbers of productive rivers are present.
Geotropically the wealth of stream fishes appears

to be influenced by both the abiotic and the biotic
factors.?

Research on feeding behavior of freshwater
fishes certainly helps in developing a successful
management programme respect to capture and
culture fisheries.® Feeding is the major activity of
fish to sustain the nature by increasing growth and
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reproduction in.*® The success of fishery business
enterprise is mainly depends on scientific planning,
species and food and feeding habits.5 7

Studies on gut content composition provide useful
information in positioning of fishes in an aquatic food
web.®® Intern the information on stomach composition
of fish provides to establish a model in food content
dynamics.’® Food components of fish in the nature
are of three types; 1. Constant elements (algae,
mud, vegetable remains), 2. Recurrent elements
(cladocerans, copepods, diatoms, malacostraca,
gastropods and fish all of which appeared mainly in
the flood) and 3. Infrequent elements (rotifers and
ostracods). Biological information such as feeding
behavior of fish obtained from natural systems can
be used to study the performance of fish in controlled
culture systems.

Tunga Bhadra river serves for 38,790 km? in
Karnataka and 9037 km? in Andhra Pradesh and
finally join river Krishna.2® Most communities
in rural areas of Tungabhadra basin rely on a
mixed economy of agriculture and fishery related
activities. It is important to consider dependency
on this river and its resources from the perspective
of families, households and communities. The
amount of fish catch varies between 3 — 5 kg/day
during lean season and about 10-20 kg/day during
peak season. Around 89 fishes collected and
identified from the Tungabhadra basin as recorded
by Hora, Bhimachar and Rau,' Bhimachar' and
Rahimullah.'®

Fish stomach analyses refer to methods of analyzing
fish diet through assessment of availability of
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organisms and the growth rate of the fishes.™
The present study describes the food items in the gut
and feeding habits of Garra gotylastenorhynchus,
Glossogobius giuris, Notopterus notopterus and
Oreochromis mossambicus collected from upper
Tungabhadra irrigation channel at Ballari, Karnataka.

Materials and Methods

Five fishes of each species i.e. Garragotylastenorh
ynchus, Glossogobius giuris, Notopterus notopterus
and Oreochromis mossambicus were collected from
the Tungabhadra Upper irrigation Channel at Ballari
by using Cast net (throw net) during the months of
November and December 2018. The represented
fish samples were identified with the help of standard
reference keys."®

All the five represented fishes of each species were
dissected and the alimentary canals were removed.
The contents of each gut was scrapped with a spatula
into a glass Petri dish containing five ml of distilled
water. The sample contents were examined under
stereo microscope. Large food items were identified
visually and also used microscope (magnifications:
6X t0400X) for identification of microscopic algae
and diatoms. They were grouped to their lowest
taxa. Analysis of the gut contents were made using
total numbers, occurrence and fish composition.'®

Results and Discussion

Tungabhadra Upper irrigation Channel at Ballari
has become recreational spots for localities. It is
unfortunate that people use this water source illegally
for many purposes. In this paper, an attempt was
made to assess the fish food organisms in the study
area at different sites.

Table 1: Numerical abundance and composition of food organisms in the stomach contents

Food Item Garra Gobii Notopterus Tilapia

Total % Comp. Total % Comp. Total % Comp. Total % Comp.
Chlorophyceae 320 14.08 210 13.65 122 12.24 210 27.30
Cyanophyceae 124 545 87 5.65 26 2.61 86 11.18
Bacillariophyceae 1011 44.49 652 42.39 458  45.98 214  27.82
Zooplankton 26 1.14 43 2.79 181 18.17 43 5.59
Detritus 791 34.81 546  35.50 209 20.98 216  28.08

2272 100 1538 100 996 100 769 100
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Table 2: Relative abundance of food
items in the fish stomach
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Food ltem Garra Gobiid Notopterus Tilapia
Chlorophyceae 0.14 0.14 0.12 0.27
Cyanophyceae 0.05 0.06 0.03 0.11
Bacillariophyceae 0.44 0.42 0.46 0.28
Zooplankton 0.01 0.03 0.18 0.06
Detritus 0.35 0.36 0.21 0.28

% Composition H Chlorophyceae

!A

B Cyanophyceae

m Bacillariophyceae
B Zooplankton

M Detritus

Fig.1: Percentage of food items in all fishes

Garra fish

® Chlorophyceae

W Chlorophyceae Gobii fish
m Cyanophyceae ® Cyanophyceae
m Bacillariophyceae m Bacillariophyceae
B Zooplankton B Zooplankton
) u Detritus = Detritus
1%
3%
m Chl h Tilapi B Chlorophyceae
Notopterus orophyceae Hapia

ap.

W

M Cyanophyceae

m Bacillariophyceae
m Zooplankton

= Detritus

I

M Cyanophyceae

W Bacillariophyceae
B Zooplankton

M Detritus

Fig.2: Percentage of food items in individual fish
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Results of the present study indicated that a total of
5575 food items were counted in all four fishes. Among
the total food items, Garragotylastenorhynchus
showed maximum number (2272) followed by
Glossogobiusgiuris(1538), Notopterusnotopterus
(996) and Oreochromismossambicus (769). The
results also indicated that Bacillariophyceae
constituted 40%.Pinnularia, Gomphonema,
Asterionella, Tabellaria, Navicula, Fragilaria,
Cymbella, Achnanathes, Nitzschia, Frustulia,
Cocconeis, Amphora, Brachysira, Eunotia,
Encyonema, Frustulia, and Mastagloia were the
major food items in the guts of different fishes.
The diatoms which had been eaten by the fish
indicated the type of substratum on which the fish
fed. Detritus (830%) was found to be the second
large food items. In Chlorophyceae (17%), the
major items were Chlamydomonas, Oedogonium,
Pediastrum, Spirogyra, Zygnema, Chlorella, Chara
and Desmids found in fishes. Zooplankton constituted
(7%) Keratella, Daphnia, Copepods and some
larval forms of insects. Whereas, Cyanophyceae
with 6% constituted Nostoc, Anabena, Spirulina
and Oscillatoria. In general, the guts of Garra
and Glossogobius giuris contains pelagic and
sedentary diatoms. Whereas, in case of Notopterus
notopterus and Oreochromis mossambicus the
attached diatoms occurred almost exclusively.
It is indicated that the fishes fed on the sediments
and occasionally algal mats too. Perhaps, this
was correlated with the habitat preferences and
the exploitation of the specific zooplankton in
the habitats.!” According to Ojha'® Garraspecies
feed primarily on algae belonging to the
families Chlorophyceae, Xanthophyceae and
Bacillariophyceae. Das and Goswami'® also revealed
the association of Bacillariophyceae, Chlorophyceae,
Euglenophyceae and Myxophyceae. In the present
study Bacillariophyceae were the most dominant
species followed by detritus and Chlorophyceae.
In contrast, Kanwal and Pathani19 observed the
Chlorophyceae was the dominant group followed
by Bacillariophyceae in Garra species. Difference in
number, composition and variation of food items in all
four fishes is mainly depends on the food availability
and preference of feeding.®

According to Kanwal and Pathani'® diatom
predominated in gut contents of Garra sp. and
Chlorophyceae showed maximum relative abundance
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(0.41) (Table 1 and 2). Bahuguna and Badoni?' also
reportedthat Spirogyra, Hormidium, Binnuclearia,
Rizoclonium, Zygnema and Scenedesmus are the
food of Garrafishes. The composition of food items in
Garrafish indicated that Bacillariophycea composed
of 45 % followed by Detritus (35%), Zooplankton
(18%), Chlorophyceae (12%) and minimum was
Cyanophyceae (3%) (Fig.1).

The food items found in the stomach of Glossogobius
giuris was composed of copepods, insects larvae,
algae?® which is the second maximum food item
constituting the relative abundance of 0.28. However,
zooplankton composition was found to be slightly
more as it is in Garra (Fig. 1). Natarajan et al.,®
based on the observations made on Konar and
Tilayar reservoirs reported that juveniles of G. giuris
are planktonic feeders but adults gradually become
carnivorous, surviving on insect larvae up to certain
stage (51-100 mm) and then turn predatory by
consuming on fish.

The percentage composition of food items in
Notopterus notopterus showed more items
belonging to diatoms (46%) followed by Detritus
(21%), Zooplankton (18%) and Chlorophyceae
(12%) (fig.2).However, Cyanophyceae composed
of 3% and showed 0.18 relative abundance value
(table 1 and 2). Similar results were reported by Vijay
et al.,* who revealed that the some fishes may be
of carni-omnivorous, euryphagic, bottom feeder
which feeds on aquatic insects, small fishes, prawns,
nematodes, aquatic weeds, sand and mud, in the
order of preference.

Tilapia is a omnivorous fish, feeds on phytoplankton,
zooplankton, insects and aquatic plants. The
gut content of tilapia indicated predominance of
Diatoms, Chlorophyceae and Detritus followed by
Cyanophyceae and Zooplankton (Table 1). The
percentage composition of food items showed
maximum Detritus and Bacillariophyceae (28% each)
followed by Chlorophyceae (27%), Cyanophyceae
(11%) and Zooplankton (6%) (fig.2).The fish
also showed very less relative abundance (0.14)
compared to other three fishes (Table 2). This could
be due to the availability of food during the study
period and preference of feeding of Tilapia. Diana
Arfiati®® also observed that Tilapia gut contained
Chlorophyta, Chrysophyta and Cyanophyta, and
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Zooplankton but prefer to consume phytoplankton
specifically Chlorophyta. In the present study the
younger fishes showed much varied food items and
consumed more food. Adult fish showed maximum
feeding intensity which when compared to their
body weight was very low. In the present study all
the four fishes of different size groups were found
to feed on the same type of food. However, the
relative feeding rate varied and it is not constant.
From the results it is also clear that anthropogenic
activities were influencing on the reduction in
plankton population in the water flow. The chemicals
washed out from domestic activities like automobile
especially mining trucks washing, dish and cloth
washing enter waterways can harm or kill fish and
also plankton, etc.?” Domestic waste matter can
impair ability of fishes to smell and locate the food
in flowing water?® further this might affect on fishes
and other aquatic organisms.?® The present results
indicated that the slight intrusion of waste matter due
to some domestic activities varied feeding pattern
which clearly showed by analyzing the gut content
of different fish species. However, it is required the
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enumeration of water quality and food organisms
more often. The hitherto study showed the sign of
demanding a proper conservation and management
strategies in the study area.
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