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Abstract

This study investigates gonado somatic index, food and feeding habit of selected fish species of Lake Kalgwai Jigawa State, Nigeria.
Samples of fish were collected every fortnight (July 2012-June 2013) at three major landing sites of the lake. The weight of each fish was
recorded, gonads were removed, weighed and the gonadosomatic index (GSI) calculated. Stomach was also removed and the content analyzed
using frequency of occurrence and point method. Result obtained reveals GSI to range from 2.39+0.08% in Nile perch Latesniloticus [1] to
5.92+0.29% in Nile tilapia Oreochromisniloticus [1]. The stomach content analysis in this study distinguished the fish species into two major
groups; Latesniloticus, Mormyrusmacrophthalmus Giinther, 1866 and Bayad bagrus bayad Forsskal [2] were observed to exhibit carnivorous
feeding habits and feed predominantly on crustacean, fish, fish parts, mollusks, insects and insect larvae, Oreochromisniloticus, African bony
tongue Heterotisniloticus [3], Electric catfish Malapteruruselectricus, Synodotisnigrita and North African catfish Clarias gariepinus on the
other hand were observed to have an omnivorous feeding pattern with plant parts, insect parts, detritus, crustaceans, snails, worms, fish
parts, insects larvae, sand/mud, and algae dominating their diet. Many of the omnivores encountered in this study have good potential as
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future aquaculture candidate hence the need to further study their biology and their performance under captivity.

Introduction

Continuous declining inland water catches are indication of
low fish yield in many water bodies, the reason for this reduction
in fish yield has been linked to inadequate management of
fisheries as well as continuous degradation of water bodies
Solomon et al. [4]. Many fish resources in Nigeria are currently
over-fished and continuous pollution keeps threatening aquatic
life and natural habitats [5]. The continuous use of obnoxious
fishing practice, deliberate disposal of toxic chemicals and lack
of regulation on fishing activities of many aquatic resources of
Africa are the reasons for significant reduction in fish yield, loss
of aquatic life and habitats destruction Adeyemo [5].

In sub Saharan Africa where fishing is not regulated,
domestication and culture of commercially important fish
species remains the key to mitigating further decline and
possible extinction of important inland fishes Umaru et al. [6],
hence the need to focus research on some aspect of the biology
of fishes with the aim of domestication. The gonadosomatic
index as well a feeding habit are some of the important biological
aspect of fishes that needs to be understood for a successful

domestication program, gonadosomatic index plays a significant
role in evaluating reproductive potential, maturity index [7] as
well as gonadal state of a fish Saksena [8]. The food and feeding
habits of fish on the other hand is necessary to understand
the welfare and husbandry requirements in the wild and
adopting same in captivity so as to make domestication of fish
a success. Pius and Benedicta [9] reported that the assessment
of the stomach content of a fish reduce intra and inter specific
competition for ecological niche as it is vital in providing straight
forward models of stomach content and feeding dynamics.

In the wild, nature offers a great diversity of organisms that
are used as food by fish and these differ in size and taxonomic
groups. Many studies have been in an attempt to investigate
dietary requirements of fish through it feeding habit in the wild
Hynes [10], however, depending on the diversity of the nature
of food available in different environment, outcome of such
investigations may differ due to environmental differences even
for the same species. Studies on the biological aspect of aquatic
organism such as food and feeding habits are bases for the
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development of successful fisheries management programme,
hence the need for continuous research Oronsaye & Nakpodia
[11]. This study therefore examines the gonadosomatic
index, food and feeding habits of selected fish species in lake
KalwaiJigawa State, Nigeria.

Materials and Methods
Study area

The study was conducted at the Kalgwai Barrage Dam
situated in Auyo Local Government Area of Jigawa State, Nigeria
(Figure 1). The dam was constructed in 1984 by impounding
the River Hadeja for the purpose of irrigation. The irrigation
was a Federal Government of Nigeriaprogram (Hadejia Valley
Irrigation Project) coordinated by the Hadejia-Jama’are River
Basin Development Authority (H.J.R.B.D.A). The dam covers an
estimated area of 3800sqkm? Matthes [12]. This has brought an
increased fishing activity especially in those villages surrounding
the dam site. Currently the importantly exploited fish species of
thelakebased oneconomicreturnoffishermenare Latesniloticus,
Mormyrusmacropthalmu, Bagrusbayad, Oreochromisniloticus,
Heterotisniloticus, Malapteruruselectricus, Synodotisnigrita
and Clarias gariepinus.

Collections of samples

Fish sample for this study were obtained from fishermen
at three major landing sites of the dam, namely Marke (Site I),
Dingare (Site II) and Kalgwai (Site III) respectively (Figure 1). The
fishing gears used by the fishermen in this study includes; traps,
seine nets, cast net, gill nets, clap nets, hook and line, while crafts
was basically canoe and calabash. Commercially important fish
species (as stated earlier) were randomly sampled at each site
fortnightly over a period of ten months (July 2012-June 2013).
Sampling time was between 6:00am to 8:00am when fisher
men would be returning to landing site after fishing through the
night. Collected samples were fixed in ice chest and moved to the
college of Agriculture laboratory in Hadejia for observation of
the stomach content.

Gonadosomatic Index (GSI) determination

The fish were sorted by species and record of the weight
taken individually; the fishes were dissected laterally to expose
the internal organs. The gonads were then removed and weighed.
The GSI was calculated using the following formula as described
by Shaheena et al. [1].

Weight of Gonad

Gonadosomatic Index (GSI) = ——=——————
Total weight of fish

Stomach content analysis

The stomachs of the dissected fishes as stated above
were removed and immediately preserved in sterile bottles
containing 5% formalin. Individual stomach contents were
emptied into separate petri-dishes. While some stomach
contents were identified macroscopically, others were identified
microscopically using a light microscope.

The component food items were identified using
identification guide provided in the college of Agriculture
laboratory at Hadejia. The food items encountered were
analyzed using frequency of occurrence method Hynes [10] and
point method Cortes [13] as stated in the formulae below.

Total number of stomachs withthe particular food item

Frequency of occurrence = X100

Total number of stomachs withfood

Number of point of the particular food item
Total number of point of all food item

Percentage Point of food item = X100

Ethical statement

Experimental procedures involving animal handling is in
accordance with the standard practice as specified in the guide
for handling experimental animal in University of Agriculture
Makurdi, approval for this study was obtained from the Senate
standing Committee on Research on behalf of the Governing
council University of Agriculture Makurdi.

Results
Gonado somatic index (G.S.I)

The mean GSI for the selected fish species from the three
major landing sites of Lake Kalgwai is presented in Table 1.
The highest mean GSI recorded at site 1 was 6.05+0.52% for
0. niloticus, followed by S. nigrita (4.23+0.16%) while the
least value of 2.65£0.16% was obtained for L. niloticus. In site
2 also, mean GSI was highest for O. niloticus with the value of
4.97+0.54% and lowest in L. niloticus (2.40+0.12%). Similar
trend was also observed for site 3 with as O.niloticus recorded
highest percentage of GSI (6.74+0.24%) while L. niloticus also
had the least value (2.11+0.07%). The average of the mean GSI
for the selected commercially exploited fish species of Kalgwai
dam is presented in Table 2. The result showed significant
difference (P<0.05) in the mean GSI of the fish species with the
highest value of 5.92+0.29% recorded in O.niloticus, followed by
S.nigrita and C. gariepinus (4.50+0.14%) while the least value of
2.39+0.08% was observed in L.niloticus.

Table 1: Mean GSI across sites for selected fish species in Kalgwai
Dam.

Mean GSI (%)
Species
Site 1 Site 2 Site 3

Latesniloticus 2.65+0.16a | 2.40+0.12ab | 2.11+0.07b
Oreochromisniloticus 6.05+0.52ab | 4.97+0.54b | 6.74+0.24a

Mormyrusmacrophthal
4.21+0.10 4.01+0.23 4.04+0.11

-mus

Synodotisnigrita 4.23+0.16 4.47+0.28 4.81+0.23
Bagrusbayad 2.85+0.21 2.56+0.06 2.52+0.08
Heterotisniloticus 3.57+0.18a | 2.75+0.10b | 2.55+0.10b
Malapteruruselectricus 3.66+0.04b | 4.92+0.53a | 3.94+0.08b
Clarias gariepinus 2.69+0.13 2.74+0.12 2.32+0.04

Means in the same row of species with different superscripts
differ significantly (P<0.05).
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Table 2: Mean GSI for selected fish species in Kalgwai Dam.

Species Mean GSI (%)+ SE
Latesniloticus 2.39+0.08¢g
Oreochromisniloticus 5.92+0.2
Mormyrusmacrophthalmus 4.09+0.0
Synodotisnigrita 4.50+0.14b
Bagrusbayad 2.64+0.08f
Heterotisniloticus 2.95+0.11e
Malapteruruselectricus 4.18+0.20c
Clarias gariepinus 4.50£0.14b

Means with different superscripts differ significantly (P<0.05).

Food and Feeding of Selected Fish Species of Kalgwai
Lake

Frequency of occurrence and percentage point of food items
in the stomach of L. niloticus, O. niloticus, M. macrophthalmus, S.
nigrita, B. bayad, H. niloticus, M. electricus, and C. gariepinus from
the Lake Kalgwai is presented in Figure 1-8 respectively below. In
all of the stomach sampled none was found empty. The stomach
content analysis in this study distinguished the fish species into
two major groups; namely carnivorous (, M. macrophthalmus
and B. bayad) and omnivorous feeding pattern (O. niloticus,
H. niloticus, M. electricus, S. nigrita and C. gariepinus), feed
isolated in the stomach of the carnivores in this study includes
predominantly on crustacean, fish, fish parts, mollusks, insects
and insect larvae while the spectrum of feed in the stomach of
omnivore were plant parts, insect parts, detritus, crustaceans,
snails, worms, fish parts, insects larvae, sand/mud, and algae.
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Figure 1: Percentage Frequency and points of occurrence of
food items in the stomach of L. Niloticus found in Lake Kalgwai.
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Figure 3: Percentage Frequency and points of occurrence of
food items in the stomach of M.macrophthalmus found in Lake
Kalgwai.
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Figure 4: Percentage Frequency and points of occurrence of
food items in the stomach of S. nigrita found in Lake Kalgwai.
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Figure 5: Percentage Frequency and points of occurrence of
food items in the stomach of B. bayad found in Lake Kalgwai.
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Figure 6: Percentage Frequency and points of occurrence of
food items in the stomach of H. Niloticus found in Lake Kalgwai.

N
60 % Points
50 050 T % Freq
% 60 Bag :a Points e :
E L, % Freq L
< :
L)
o
b
L
o
el 28 P o oo a0 \q,”e @;\S 0""6 “‘\s o A0 Ee ‘_\&u‘,
?\3«\‘it e o W « ¢¢.‘” o o w o \f\ﬁ““ s o ot
Food Items Food ltems
Figure 2: Percentage Frequency and points of occurrence of Figure 7: Percentage Frequency and points of occurrence of
food items in the stomach of O. niloticus found in Lake Kalgwai. food items in the stomach of M. Electrics found in Lake Kalgwai.
\ J

m How to cite this article: Shola G S, Victoria O A, Musa A T, Victor T O. Gonad Somatic Index and Feeding Habit of Selected Fish Species of Lake
Kalgwaiin Jigawa State, Nigeria. Fish & Ocean Opj. 2017; 4(2): 555631. DOI: 10.19080/OFOAJ.2017.04.555631.



http://dx.doi.org/10.19080/OFOAJ.2017.04.555631

Fisheries and Oceanography Open Access Journal

50 @ % Points
@ % Freq

Percentage

o o 8 £ A 207 = -
o o < w’“qa 01.._‘\ o A \!‘10‘ P
[s
Food ltems

Figure 8: Percentage Frequency and points of occurrence
of food items in the stomach of C. Gariepinus found in Lake

Kalgwai.

Discussion

The stomach content analysis in this study revealed that
none of the stomach of the sample fish species was empty, this is
likely an indication of the efficiency of the sampling method used
in this study, more so it could be an indication of good feeding
habit adopted by the various species which enable them utilize
available food item within the environment. This is similar
to the findings of Olele [14] on feeding habit of Hyperopisus
bebeoccidentalis Gunther, 1866 caught in Warri River, the 98%
gut fullness recorded in Olele’s [14] study was attributed to the
efficiency of the method of feed analysis which was presumed to
have stop food digestion during sampling through the injection
of formalin into the gut region of the fish. Furthermore Haroon
[15] and Nwani [16] opined that the greater number of guts with
food in their study was as a result of boththe feeding strategy
adopted by the fishes and the abundance of food during the
sampling. Contrary to these reports, Ipinjolu et al. [17] had
earlier reported empty stomach in 48.1% of Mormyrusrume
Valenciennes, 1847, caught in Rima River and Goronyo Dam
Sokoto, also none of the species encounter had 100% stomach
fullness, these observations were however, attributed to the poor
feeding habitadopted by the species and also to sampling method
adopted for the study. Similarly, the findings of Aramowo [18] for
Citharinus species caught with gill nets in Kainji Lake revealed
empty stomach in over 67% fishes sampled and was attributed
to regurgitation and vomiting of the food by the fish as they
struggled during their capture, he also linked result outcome
to possibly inadequacy of food material during the sampling
period, the differences and similarities in all of this study could
be linked to differences in fish species sampled, environmental
diversities and sampling methods as earlier explained.

The fishes examined in this study can be rightly separated
into two distinct group based on their feeding habit, namely
carnivorous and omnivorous feeding habit. Food items found
in the stomach of L. niloticus, M. macrophthalmus and B. bayad
shows that the species exhibit carnivorous characteristics
feeding on a wide spectrum of food of animal origin (which
includes crustacean, fish, fish parts, mollusks, insects and insect
larvae). According to Hickley & Bailey [19] B. bayad is described

as macro-predator in River Nile (Southern Sudan) with its diet
mainly consisting of fish prey, aquatic insects, organic detritus
and aquatic higher plants. Bakhoum & Samir [4] however,
reported that B. bayad is carnivore, with food spectrum including
cichlid fish species, insect, insectlarvae, crustaceans, amphipods
and detritus. The study by Ogutu-Ohwayo [20] had concluded
that larger sized L. niloticus (>100cm) are mainly piscivorous.
Katunzi et al. [21] also reported that stomach content analysis of
Nile perch shifted from zooplankton and midge larvae, to macro-
invertebrates (shrimps and dragonfly nymphs) and fish, due to
size increase. Hence the differences in this study and those of
the cited literature for the same species may be as a result of size
variations as this study randomly but carefully selected larger
sized fish of all species to give an overview of feeding habit of
adult fish in the dam, more so, differences observed could also
be attributed to differences in study area, or change in food
availability over time.

O.niloticus, H. niloticus, M.electricus, S. nigrita and C.
gariepinus on the other hand had food items which included
plant parts, insect parts, detritus, crustaceans, snails, worms,
fish parts, insect’s larvae, sand/mud, and algae, this indicated
that they are omnivorous feeders. The results of this study is
similar to findings of Olatunde [22]. Adeyemi et al. [23] and
Adeyemi [24] on the food and feeding habits of Synodontisschall
and Synodontisresupinatus Boulenger [24] from Zaria area and
Idah area of River Niger respectively. Oso et al. [25] had earlier
stated that the ability to exploit different varieties of food items
makes O. niloticus and Sarotherodongalilaeus Linnaeus [1] in a
tropical reservoir an omnivorous feeder. Fagbenro et al. [3] also
established the benthic feeding nature as well as planktonic
feeding habit of Heterotisniloticus Cuvier [3] in River Oluwa
and Owena Reservoir/Mahin Lagoon respectively. Ejikeet al.
[26] also reported the food of Clariaslazera Valenciennes, 1840
from Jos area to be predominated by crustaceans, immature
insect, bottom deposits and diatoms, hence concluded they
were omnivores, the influence of environmental factor and food
availability are largely the reasons for the different food item
reported for these studies.

Gonadosomatic index (GSI) as observed in this study
agrees with the findings of Fryer & Isles [27] and Jhingram &
Pullin [28] who reported GSI to be between 4-20% and 3.6-
37.9% respectively (at the peak of season). Shaheena et al. [1]
reported that GSI fluctuates from a minimum of 2.302% in June
to 11.363% in March with decrease (especially between April to
June) been indication of complete spawning. Furthermore, Alam
& Pathak [29] and Mishra & Saksena [7] also reported that GSI is
synchronized with the level of maturation of fish, hence it peaks
at full maturity, they further revealed that its abrupt decreased
indicates beginning of spawning, although the present study
focused on providing preliminary data on mean GSI, further
research are recommended to further understand monthly

How to cite this article: Shola G S, Victoria O A, Musa A T, Victor T O. Gonad Somatic Index and Feeding Habit of Selected Fish Species of Lake
Kalgwaiin Jigawa State, Nigeria. Fish & Ocean Opj. 2017; 4(2): 555631. DOI: 10.19080/OFOAJ.2017.04.555631.


http://dx.doi.org/10.19080/OFOAJ.2017.04.555631

Fisheries and Oceanography Open Access Journal

variation in GSI for these commercially exploited species. The
fish species investigated in this study exhibited both omnivorous
and carnivorous feeding habit, feeding on a wide spectrum of
food. Most of the fishes with omnivorous feeding habit have
good potential for culture in captivity than the carnivorous
fishes due to the expected protein requirement of animal origin,
currently only Oreo chromisniloticus and Clarias gariepinus
are widely cultured as one of the aquaculture candidate among
the omnivorous fishes identified in this study, It is therefore
recommended that more research be done on other aspect of the
biology of these fishes with a view to better understand them for
the sake of domestication. Meanwhile, nutritional trials can be
conducted using wild juveniles and fingerlings of these species
to further assess their domestication potential.
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