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ABSTRACT
Key Words:
Edible fishes Observations on the gut contents of six species of edible fishes of Motijheel, Motihari
Feeding habits were made at different intervals from January 2005 to December 2006. The results
Gut Contents show that fishes feed on a particular type of food available in different zones of the
Motijheel lake water body. On the basis of food nature, the studied fishes may be grouped as

herbivorous, carnivorous and omnivorous. Similarly, on the basis of feeding habits
some fishes are found to be surface feeder, some mid feeder, and others as bottom
feeder. In the present study special emphasis has been given on the nature of food
contents examined in the gut of the studied fishes.

INTRODUCTION

TheMotijheel lake, isanatura and perennial lake, situated in the heart of Motihari town, thedistrict
headquarters of East Champaran, Bihar. The total area of the lake is 80 hectare. It isabout 3.5 km
long and 250 to 300 m wide. The seasonal depth of the lake variesfrom 10 ft to 5 ft during rainy and
summer season respectively. During rainy season water level may go up to 12 ft due to flood water
and the water coming from surrounding areas. The excess water overflows in the Dhanauti river
towards east, thus, saving thetown from flood. Most of the drains of the town fall into the lake. The
garbage of thetown is also thrown into the | ake.

In the aguaculture research, there is a prime need of knowledge of nutrition. In addition, the
pisci culture needs a thorough knowl edge of food and feeding habits of culturablefishes. Onthebas s
of food and feeding habits, fishes may be herbivorous, carnivorous or omnivorous. On the other
hand, some are plankton feeder, feeding on zoo and phytoplankton. The zooplankton include
protozoans, microcrustaceans, microinvertebrates, larvae and eggs of various animals. Among the
large animals consumed by fishes are, the annelids, snails, mussels, crustaceans, insects and their
larvae, smaller fishes and even frogs and tadpoles. The plant material includes unicellular to multi-
cellular, filamentous algae and the delicate parts of higher aquatic plants. Sand or mud isalso taken
in small quantities by several species of fishes along with other items of food. Nikol’ sky (1963)
divided natural food of fishesinto following four categories.

1. Mainor basicfood - the natural food of fishes comprising main part of the gut contents.
2. Occasional or secondary food - taken by thefishesin small quantities, when available.
3. Incidental food - rarely entersthe gut along with other items.

4. Emergency or obligatory food - it isingested in the absence of basic food.

Khan (1934) and Das& Moitra(1955) have classified thefishesinto three categorieson the basis
of feeding behaviour in occupied areas of their water bodies- 1. Surface feeder (Catla catla), 2. Mid
or column feeder (Labeo rohita, Labeo bata), 3. Bottom feeder (Cirrhina mrigala, Cirrhina reba,
Labeo calbasu).
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Studies on this lake have been made in the past by various workers, especially on its physico-
chemical characteristics, phytoplanktonic and zooplanktonic studies, fish fauna, primary productiv-
ity, etc. Studies on the feeding behaviour of the fishes of the present |ake have recently been made
earlier by Hague (2000) and Singh (2002), but the gut contents of the fishes in this lake remain
untouched. Considering itsimportance, the present study was undertaken to observe and analysethe
gut contents of the fishes.

MATERIALS AND METHODS

During the study period (2005-2006), the following six speciesof ediblefisheswere selected for the
study of gut contents, 1. Labeo rohita, 2. Catlacatla, 3. Cirrhina mrigala, 4. Wallago attu,
5. Heteropneustesfossilisand 6. Channa punctatus.

The fishes were collected from the lake at different intervals with the help of local fishermen
using different types of fishing gears. The abdomen of each fish was dissected and the alimentary
canal wastaken out and treated with 10% formalin. The gut wasopened and its contents were washed
with water into petri dish. The gut contents containing the plant and animal materialswereidentified
with the help of standard literature and counted under microscope. The percentage composition of
gut contentswas cal cul ated as per the methods of Hynes (1950).

RESULTS

Average percentage of gut contents of studied fishes during 2005-2006 isgiven in Table 1, and the
observationsand analysis of food contents are summarised below.

Labeo rohita: Both herbivorousand carnivorousfoodswere recorded in 2005. The herbivorous diet
included unicellular to multicellular al gae and aguatic weeds, while carnivorousdiet was dominated
by planktonic rotifers, crustaceans, insectsand their larvae. Miscellaneous food was al so observed.
Thealgaewereinvery lessquantity. The major share was occupied by aquati c weeds (about 55.5%
of the total gut contents). The percentage of herbivorous and carnivorous food was observed to be
75.2% and 22.0% respectively along with miscellaneousfood (about 2.8%).

Traces of unicellular to multicellular algae and large quantity of aquatic weeds were recorded
during the study year 2006. In addition, the normal quantity of planktonic rotifers and crustaceans,
and insects and their larvae were also noticed. Large amount of vegetabl e debris and mud was also
present (15.5%). The overall percentage of herbivorous, carnivorous and miscellaneous food was
74.2%, 9.1% and 1.2% respectively.

Catla catla: Both herbivorous and carnivorous foods were reported during 2005. The herbivorous
food included unicellular and multicellular al gae and agquatic weeds. The carnivorous food reported
was planktonic rotifersand crustaceans. The percentage of herbivorous, carnivorous and miscellane-
ousfood was 59.9%, 39.1% and 1.0% respectively.

The observed herbivorous as well as carnivorousfood itemsin 2006 were somewhat similar to
those as observed in 2005. The percentage of herbivorousand carnivorousfood of total gut contents
was 62.2% and 36.6% respectively, while miscellaneousfood was 1.3% only.

Cirrhina mrigala: Only herbivorous diet was observed consisting of unicellular to multicellular
algae, aguatic weeds, and little amount of vegetable debrisand mud in 2005. The total herbivorous
food observed was 93.4% vegetabl e debris, 5.8% mud and 0.8% miscellaneous food particles.

Inthe year 2006 only herbivorousfood was observed like in 2005. Herbivorousfood shared most
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of the total food contents (about 83.4%) along with vegetable debris (15.4%). The percentage of
miscellaneousfood was 1.2% only.

Wallago attu: Only carnivorousfood wasrecorded inthegut of thisfishin 2006. The percentage of
food observed was 99.0 % which included planktonic crustaceans, rotifers, insectsand their larvae
and small fishes. In addition, miscellaneous food particles (1.0%) were also present.

In the year 2006 only carnivorous food was noticed (99.2%). The quality of food was amost
similar to asrecognised in 2005.

Heteropneustesfossilis: Both herbivorous and carnivorous foods were recorded in 2005. The her-
bivorous food was dominated by unicellular to multicellular algae and aquatic weeds with their
percentage as9.7%. The carnivorousfood was 88.2%, which included planktonic crustaceans, rotifers,
insects and their larvae, small fishes and molluscans, while percentage of miscellaneous food was
2.1%.

Both herbivorous and carnivorousfood particleswere recorded in 2006, which were almost simi-
lar to 2005. The percentage of herbivorous, carnivorousand miscellaneousfood included 9.4%, 89.8%
and 1.0% respectively.

Channa punctatus: Only carnivorous food was observed, dominated by planktonic rotifers, crusta-
ceans, insectsand their larvae, molluscans, shrimps, small fishesincluding larvae together with fish
finsand scalesin 2005 . The percentage of total food particleswas 99.1%, while miscellaneousfood
particleswere 0.9% only.

In the year 2006 only carnivorous food particles were recorded. The percentage of carnivorous
food recorded in 2006 was almost similar to 2005 (about 97.7%). The miscellaneous food observed
was 2.3% only.

DISCUSSION

Investigations carried out on the gut contents of six edible fishesreveal that the fishesin different
zonesdo not have a particul ar feeding habit. The percentage of herbivorousfood in the gut contents
of Labeo rohitawas 75.2% and 74.2% and that of Catla catla was59.9% and 62.2% in both theyears
of investigations (2005 and 2006). In addition, the percentage of carnivorous food material in C.
catla (39.1% and 36.6%) was higher in comparison to that of L. rohita (22.0% and 9.1%). The above
findings reveal that the presence of carnivorous food in both the fishes could not be regarded as
accidental. Hence, these may be considered asomnivorous. Similar findingshave also been made by
Singh & Singh (1984).

In addition to herbivorous and carnivorous food, a little amount of vegetable debris and mud
(15.5%) was also recorded in 2006 in L. rohita. But C. catla remain devoid of vegetable debrisand
mud in its gut contents. Both these fishes may be regarded as surface feeder asthey feed on algae,
planktonic rotifers, crustaceans, insects and their larvae together with aquatic weeds. However,
Mookherjee & Das(1945) and Das& Moitra(1955) have classified C. catla assurfacefeeder and L.
rohita as mid feeder dueto their feeding behaviour where vegetabl e debris and mud contents were
observed in their gut (Singh & Singh 1984).

Inthe gut contents of Cirrhinamrigala, unicellular to multicellul ar algae and aquatic weedswere
observed mostly but apoor amount of vegetable debrisand mud was al so noticed. It isconsidered as
bottom feeder. Singh & Singh (1984) have reported the similar findings. Though, it has been classi-
fied asomnivorous, no trace of carnivorousfood wasobserved in the present investigation.
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Table 1: Average percentage of gut contents of studied fishes during 2005-2006.

Labeo
rohita

Cirrhina
nmrigala

Catla
catla

Gut contents Wallago

attu

Channa
punctatus

Heteropn-
eustes
fossilis

2005 2006 2005 2006 2005 2006 2005 2006

2005 2006 2005 2006

1. Unicellular algae 95 49

a. Chlorella sps.

b. Chlamydomonas sps.

c. Diatoms sps.

d. Desmids sps. and
others

2. Multicellular
filamentous algae

a Nostoc sps.

b. Oscillatoria sps.

C. Zygnema sps.

d. Oedogonium sps.

€. Spirogyra sps.

f. Ulothrix sps. and
others

3. Aquatic Weeds

a Hydrilla sps.

b. Vallisneria sps.

c. Potamogeton sps.

d. Ceratophyllum sps.

e. Ranunculus sps. and
others

4. Rotifers 79 28 6.7 6.5 - -

a. Brachionus sps.

b. Platyias sps.

c. Asplanchna sps.

d. Keratella sps. and
others

5. Crustaceans

a. Palaemon sps.

b. Stenocypris sps.

c. Cyclops sps.

d. Mesocyclops sps.

e. Diaptomus sps.

f. Neo-diaptomus sps.

g. Nauplius sps and
Others

6. I nsects and their
larvae 29 12 - - - -

a. Chironomus sps.

b. Corixa sps.

c. Nepa

d. Nymph of dragonfly

e. Nymph of mayfly

f. Nymph of damselfly

g. Larva of mosquito

h. Coelopteran larvaand

others

238 216 225 112 - -

102 9.2 135 238 252 104 - -

555 601 226 168 457 61.8 - -

102 9.6

112 51 324 301 - - 259 264

157 164
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2.8 32 - -

34 36 - -

35 26 - -

54 94 32 68

3.6 58 222 232

224 184 358 364

Table cont...
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Table cont...

7. Fishes and their
larvae - - - - - - 472 468 542 562 185 16.1
a. Glossogobius sps.
b. Puntius sps.
c. Oxygaster sps.
d. Channa sps.
e. Cirrhina sps.
f. Botia sps.
8. Molluscs - - - - - - - - 2.6 - 48 46
a. Pila sps.
b. Lymnaea sps.
9. Shrimps
a. Daphnia sps.
b. Apus sps.
c. Cyprinus sps.
10. Fish finsand

scales - - - - - - - - - - 82 438
11.Vegetable debris

and mud - 155 - - 58 154 - - - - - -
a. Potato
b. Onion
c. Tomato
d. Ladiesfinger
e. Cauliflower
f. Brinjal etc.
12. Miscellaneous 28 12 1.0 13 0.8 12 10 0.8 21 10 09 23

Wallago attu showed planktonic crustaceans, rotifers, insectsand their larvae, and debris of fishes
initsgut contents. It can be regarded ascarnivorousin feeding habit. Similar findings have also been
observed Srivastava et al. (2000) and Singh & Singh (1984). It is said to be mid feeder (Mishra
1953).

Inthe gut contents of Heteropneustesfosslis, both herbivorousand carnivorous food debriswere
noticed, but in the gut of Channa punctatus no trace of herbivorous food was observed. Thus, H.
fossilis may be cons dered as omnivorousfish, and C. punctatusas carnivorous. Both thesefishesare
cons dered as bottom feeder.

Thus, onthe basis of the present study and observations made on six edible fishes of Motijheel, it
may be concluded that the lake is best suited for omnivorous fishes and | east suited for herbivorous
fishes.
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