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ABSTRACT

Fish diets represent the integration of many important ecological components, including
behavior, condition, habitat use, energy intake, and inter or intra specific interactions
among fishes. This study was conducted on the intestinal content of six (6) fish species;
Oreochromis niloticus, Clarias gariepinus, Bagrus bayad, Synodontis clarias, Schilbe
mystusand Mormyrus rume collected from Dadin-Kowa Reservoir Gombe State between
April and June 2018. The techniques used in this study are the Occurrence method for
recording the stomach content, gravimetric method to assess the net weight of individual
per stomach in each food category, volumetric (displacement) technique used for the
estimation of different food items and Index of preponderance used to assess the relative
value of various organisms in the fish diet. The preponderance of empty stomachs was
also recorded. The results obtained expressed in percentage indicated that out of the One
hundred and seventy-three (173) fish species examined, 26.6% fish had an empty
stomach content, while 73.4% fishes contained sixteen (16) different food items
comprising of Insect larvae, worms, crustaceans, plant detritus, mud/sand, Spirogyra sp,
fish part, copepods, green algae, water mite, prawn part, diatoms, bivalves, cyanophyta,
small fish, and brown algae. The highest frequency of occurrence of the food item
(crustaceans) was observed in O. niloticus with 24.4% while volumetric and gravimetric
were 32.58% and 29.76 % respectively. For Clarias gariepinus, the least frequency
occurrence was observed in fish parts (13.38%), while in Bagrus bayad highest
volumetric was observed in insect larvae (31.37%). In Synodontis clarias highest
gravimetric was observed in copepods (24.83%) while the least was observed in plant
detritus (10.91%). In Schilbe mystus highest volumetric was observed in copepods
(31.97%) while the least was observed in worms (10.29%). The highest gravimetric in
Mormyrus rume was recorded in crustaceans (28.97%) while the least was observed in
plant detritus (13.49%). The study revealed the relative importance of copepods and
insect larvae as the major group of food items for fish diet in the Dadin Kowa reservoir.
All the studied fish species were omnivorous and have the same ecological niche.
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INTRODUCTION
Fish require nutrients for growth,
reproduction, and other normal

physiological functions. Fish food in a
natural aquatic environment includes
phytoplankton,  zooplankton, plant
materials, insect larvae, worms, and
small fish [1, 2]. Intestinal content
analysis is widely used to determine the
food and feed habits of fish species.
Fishes are classified into three main
groups based on their feeding habit,
herbivores; fish that feed only on plants
and plant material, carnivores; feed on
the flesh-and are further divided into
piscivorous- fish that prey on other fish,
and omnivorous, fish that feed both on
plants and animals [3]. All fish require
energy from their food sources for
growth, reproduction and migration [4].
Understanding the eating and feeding
habits of fish is useful in decision-making
process related to natural resources and
quantifying the threat of introducing
invasive fish species to native fish
populations [5, 6]. Also, it provide
information for assessing ecosystem
integrity and functional redundancy
assemblies for understanding subjects
such as resource partitioning, habitat
preferences, prey selection, and for
developing conservation strategies [7,
8]. The intestinal content analysis helps
to determine the most frequently
consumed prey and the relative
importance of different types of food to
the fish nutrition and to quantify the rate
of consumption of individual prey types.
Moreover, the intestinal content of fish
helps to understand the inter-specific
relationship and productivity of the
water bodies [9].

Thorough knowledge of the food and
feed habits of fish is key to the selection
of cultivable species, and a great deal of
information is needed for successful fish
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farming. The eating habits of different
fish vary from month to month. This
variation is due to changes in the
composition of food organisms occurring
in different seasons of the year [10]. Fish
diet changes with several factors that are
either extrinsic [biotope, region] or
inherent [species, size, behavior] and
therefore information on fish diets is
important for understanding the basic
functioning of fish assemblies that are
important for the development of
Ecosystem-Based Fisheries Management
[EBFM] models [11, 12]. Examining the

fish feeding habit has incredible
significance both in Fisheries and
Aquaculture, in fisheries it gives

information on the distribution pattern
and the feeding ground of both local and
regional, furthermore, it has a direct
implication for fishing gears, for
example, longline and fish trap which use
as bait. While in aquaculture the
information on food items requires the
hatchlings to give distinctive live food at
various life stages [13]. The present
study aims to generate baseline data for
the feeding habits of some resident fish
species in the Dadin Kowa reservoir
since it plays a major role in fisheries and
food web in the aquatic ecosystem.

MATERIALS AND METHODS

Study Area

Dadin-Kowa Reservoir is located 5 km
north of Dadin-Kowa village [about 37
km from the town of Gombe, along the
Gombe-Biu road] in the Yamaltu Deba
local government area of Gombe State.
The arealies atlengths 110 30' Eand 110
32" E and 100 17' and 100 18° N of the
equator. The reservoir is located
approximately 35 kilometers from East
Gombe, providing drinking water to the
city and has a capacity of 800 million
cubic meters of water and a surface area
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of 30,000 hectares [14]. The majority of
Dadin-Kowa's surrounding settlements
depend on agriculture as a major source
of livelihood. It is essentially an
agricultural society that produces
agricultural products such as millet, rice,
maize and fruit and is engaged in
activities that include fishing and
hunting, among others [15].

Sampling and Identification of fish

One hundred and seventy-three [173]
individual fish species were randomly
collected from the local fishers in the
Dadin-Kowa reservoir monthly between
April to June 2018 and placed in an ice
and transported to the laboratory for
identification and analysis. Fish samples
were identified using descriptive keys,
such as Holden and Reed [16] and
Babatunde and Raji [17].

Gut Content Analysis

Each fish specimen was placed on a
clean, disinfected bench and split open,
making a longitudinal incision along the
mid-ventral line from the mouth to the
anus to expose the visceral organs. The
contents were emptied on the Petri-dish
and stored immediately in 4 % formalin
for subsequent examination of the food
items. The weights of each food item
were measured with a sensitive digital
balance. The stomach content was sorted
into a various group of food items. For
each stomach, the volume and weight of
the preserved individual in each prey
taxon were recorded. Prey weights were
scaled up to represent digestion by
reference to a range of sizes of
undigested prey specimens.
Identification of prey was done by visual
and use of a microscope as adopted from
Liao et al. [18], Chipps and Garvey [19],
Ahlbeck et al. [20], Baker et al. [21] and
Manko, [22]. Stomach content in an
advanced condition of processing was
not utilized for the examination. For
every food item, the following
parameters were determined; frequency
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of occurrence method, the significance is
inferred from the proportion of total
intestines containing each food item [23,
21]. Quantity of stomach containing at
least one individual of every food
category was recorded and expressed in
percentage of all stomach or each one of
those containing food [24, 25, 13].
Frequency of occurrence, % O0i=

%X 100 Where: % O is the frequency of

occurrence of given food i, Ni is the
number of stomachs containing prey i, N
is the total number of stomachs with
some food. The number method is based
on the count of food items in the
intestine. The number of individuals in
each food category in each stomach was
recorded and expressed as a percentage
of the total number of food items in all
the fish stomachs examined or as a
proportion of the food items in each
stomach of the fishes examined, which
increased to the total percentage [26, 27,
13]. The gravimetric method, the net
weight of individuals per stomach in
every food category was recorded for all
stomachs and the total is expressed as a
percentage of the total net weight of all
food categories. Displacement
[volumetric] technique as proposed by
Pillay [28] was adopted for the
estimation of different food items, an
index of relative importance formed the
basis of the evaluation of prey
significance. The overall estimation of
various organisms in the diet was
assessed by the index of preponderance
[Ip] as given below: Ip= [ViOi /X[ ViOi
]*100 where Vi and Oi are percentage
volume and occurrence of particular
food item i percentage preponderance
index [% Ip ] was arrived as % Ip=
[Ip/ZIp] *100 [29, 30, 13]. Individual
stomach fullness degree was examined
according to the subjective scale, it
ranges from [empty] to 34 full. Ranking
Index [RI] was determined by
multiplying the mean volumetric
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percentage and rate frequency of insect larvae (29.13%), Copepods
occurrence. (46.11%) and Green algae (17.32%).
Oreochromis niloticus fed majorly on

RESULTS AND DISCUSSION Crustaceans (24.4%). Bagrus bayad

The stomach content of 173 individual highest frequency of food items was
fishes  examined  comprising  of water mite (18.62%), prawn part
Oreochromis niloticus, Clarias (12.87%), and insect larvae (11.81%).

gariepinus, Bagrus bayad, Synodontis
clarias, Shilbe mystus and Mormyrus
rume is depicted in Table 1. Forty-six
(26.59 %) of 173 fishes examine had an
empty stomach. From this investigation,
the food item of the fishes was sorted
into sixteen (16) different groups. The
stomach content was comprised of insect
larvae, worms, crustaceans, plant
detritus, mud/sand, spirogyra sp., fish
part, copepods, green algae, water mite,
prawn part, diatoms, bivalves,
cyanophyta, small fish, and brown algae.
The gut content of individual fish species
examined indicated that the fishes fed on
a wide variety of food items, for example,
Clarias gariepinus major food items were

Synodontis clarias major feeds were fish
part 20.47% and Copepod 30.7%.
Schilbe mystus highest food items were
Copepod 28.02% and part of small fish
19.68%. Mormyrus rume major food
item was Crustacean 29.13% (Table 2).
All the studied fishes were observed to
feed both on some plant material as well
as animal parts (Omnivores) which are
in line with the findings and
observations made by Burton [31] who
stated that fishes are considered to be
omnivorous displaying both scavenging
and predatory behavior. The results
obtained in this study showed that the
most frequent food items are animal
materials (copepod and insects larvae).

Table 1: The analysis of the gut content of the resident fish species in Dadin- Kowa
Reservoir Gombe State from April to June 2018.

. No.of  Stomach % of stomach Empt % of em
Month Species sample  with food with food StOl‘nI:E)iC};l stomaclilty
April Oreochromis niloticus 15 11 73.33 4 16
Clarias gariepinus 9 7 77.77 2 8.33
Bagrus bayad 2 11 91.66 1 25
Synodontis clarias 8 8 100 0 0
Schilbe mystus 6 6 100 0 0
Mormyrus rume 12 9 95.00 3 25
May Oreochromis niloticus 4 3 75.00 1 25
Clarias gariepinus 8 6 75.00 2 25
Bagrus bayard 15 15 10.00 0 0
Synodontis clarias 7 4 57.14 3 42
Schilbe mystus 7 3 42.85 4 57.14
Mormyrus rume 9 6 66.66 3 33.33
June Oreochromis niloticus 8 7 87.50 1 12.5
Clarias gariepinus 16 10 62.50 6 37.5
Bagrus bayard 6 4 66.66 2 33.33
Synodontis clarias 10 3 30.00 7 70
Schilbe mystus 11 9 81.81 3 27.27
Mormyrus rume 10 6 60.00 4 40
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Since no single technique for stomach
content examination is satisfactory for
defining the significance of any one food
item, a multi-technique methodology
was adopted in the study, to limit
possible bias of every methodology.
From the whole food item devoured by
the resident fish's copepod and insect
larvae made the major component of the
entire content of the fish stomach by
volume and by weight. The highest
percentage frequency of occurrence
(PFO) of copepods and insect larvae in
the fish stomach content was found to be
46.11% and 29.13% in C gariepinus
respectively while the least of PFO was
7.08% observed in Plant detritus. The
findings from the present study show in
O. niloticus highest frequency of
occurrence was observed in crustaceans
24.4% while it's volumetric and
gravimetric were 32.58% and 29.76%
respectively. Clarias gariepinus least
frequency occurrence was observed in
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fish part (13.38%), while In Bagrus
bayad highest volumetric was observed
in insect larvae (31.37%). In Synodontis
clariashighest gravimetric was observed
in copepods (24.83%) while the least
was observed in plant detritus (10.91%).
In Schilbe mystus highest volumetric
was also observed in copepods (31.97%)
while the least was observed in worms
(10.29%). The highest gravimetric in
Mormyrus rume was recorded in
crustaceans (28.97%) while the least
was observed in plant detritus (13.49%)
(Table 2). An index of the relative
importance of prey or index of
preponderance  indicates  copepod
ranked first which is 91% (Figure 1).
The intensity of feeding was evaluated
based on the distension of the stomachs
and was categorized as empty, % full, %2
full, 34 full, and full. The empty and % full
stomachs were considered as
inadequately fed and others as
effectively fed.

) o " 2
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Figure 1: Mean index of relative importance of prey or index of preponderance in the

fishes of

Dadin kowa reservoir
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Table 2: Volumetrically and gravimetrically indices of the food item group in resident fishes of

Dadin kowa reservoir

Food Frequency
Fish species Food items composition  occurrence %  volumetric % Gravimetric %
O. niloticus Insect larvae 12 9.45 17.63 15.34
Worms 8 6.29 496 10.02
Crustaceans 31 244 32.58 29.76
plant detritus 10 7.87 15.47 13.85
Mud/sand 25 19.68 22.56 21.75
Spirogyra sp 9 7.08 6.48 9.11
C. gariepinus Insect larvae 37 29.13 20.06 17.94
fish part 17 13.38 18.42 12.05
plant detritus 19 14.96 16.51 22.46
Copepods 86 46.11 33.74 27.92
Green algae 22 17.32 11.08 19.38
B. bayad Insect larvae 15 11.81 31.37 26.83
Plant detritus 7 5.51 13.04 18.91
Water mite 24 18.62 22.56 25 .44
Prawn part 16 12.87 20.07 16.07
Diatoms 11 8.66 12.94 12.73
S. clarias Fish part 26 20.47 22.57 18.66
Plant detritus 9 7.08 9.42 10.91
Bivalves 10 7.87 11.95 15.44
Copepod 57 30.7 28.63 24.83
Cyanophyta 25 18.83 11.79 11.04
Mud/sand 21 14.4 15.63 19.11
S. mystus Small fish 25 19.68 23.76 28.04
Worms 17 13.38 10.29 13.66
Insects larvae 22 17.32 22.01 18.32
Copepod 43 28.02 31.97 25.16
Brown algae 25 17.55 11.95 14.81
M rume Crustacean 37 29.13 33.52 28.97
Small fish 19 14.96 19.11 21.06
Plant detritus 17 13.38 15.21 13.49
Copepod 23 18.11 21.76 19.83
Green algae 10 7.87 10.23 16.49

The current study also indicated that
copepod was the major food item in most
of the fishes. Insect larvae, mud/sand,
and fish part were seen in the fish guts,
this can be attributed to their feeding at
the bottom or feeding on dead fish as
observed by Larris et al. [32] on fishes
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inhabiting Lake Victoria, in South Africa,
which indicated that fish species did not
rely solely on offshore and benthic
invertebrates at high lake level, but that
they readily switched their feeding to
coastal zones and invertebrates when
they became abundant. In addition to the
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substantial amount of animal material
found in the stomach of resident fish
species, a high proportion of
zooplankton (copepod) was consumed
by these fish. The use of zooplankton as
food by this species in the reservoir is
likely to be because their large sub-
terminal mouth enables them to suck in
large amounts of water that washed
through the gill for filter feeding. Also,
mud /sand grains were observed in the
stomachs of O. niloticus and S. clarias.
Moreover, the stomach contents were
dark greenish in color when sand grain
was present. Spirogyra and plant
detritus was also found as a constituent
of the gut content, these suggest that the
entry of mud/sand into the stomach was
not accidental but could be due to the
bottom-feeding habit of the fish
occasionally. Shalloof and Khalifa, [33]
reported O. niloticus are herbivores with
the highest percentage of the occurrence
of higher plant residues at 49.2% and
60.3 %, respectively. This is not in line
with the findings of this study, as a result
of different sampling approaches may
cause different values of stomach loss
through regurgitation. David et al. [34]
also observed that the presence of tiny
unicuspid teeth in the mouth of fish
indicates that fish species feed on water
lilies plants, leaves, buds, and seeds and
are therefore herbivorous feeders.

CONCLUSION
The present study indicates that the food
consumed by the fish living in different
waters varies to a certain degree
depending upon the requirements of the
environment. From the 173 studied
fishes, 26.6% was observed to have
empty gut content (or more digested
food items that cannot be identified).
However, the most common food items
found in most of the fish's stomach were
copepod, insect larvae, and plant
material. The study reveals the relative
importance of copepods and insect
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larvae as the major group of food items
for fish diet in the Dadin Kowa reservoir.
All the studied fish species were
omnivorous and have the same
ecological niche. The availability of food
supplies in the environment is very
important for fish, as is the case for any
organism, and fish require adequate
nutrition to grow and survive.
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