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A study of length-weight relationship, condition factor and stomach contents analysis of Oreochromis
niloticus in Shirmu Lake, Albasu local government, Kano state, Nigeria was carried out in which 320
samples of Oreochromis niloticus were collected by artisanal fishermen using various fishing gears
including cast net, seine net and gill net. Water physico-chemical parameters of the lake which include
Temperature, pH and Transparency were determined from the field with exception of pH which was
°determined in the laboratory. Temperature was determined by using thermometer with range of 25.67
°
30.33 C, pH was measured by pH meter (HI98130) with range of 6.00 - 7.40, transparency was
determined using sacchi disc with values range of 18 – 22cm. The fish length and weight were
measured using meter rule and electric weighting balance (T500Y) respectively. The values of
regression co-efficient obtained using least square method for the length-weight relationship were
2.837 for male and 2.887 for the female and 2.498 for combined sex Oreochromis niloticus. This
suggests a negative allometric growth with “b” value less than three (b<3) in all the specimens
sampled. There was no significant difference at (p>0.05) in the male and female regression co-efficient.
The result for the condition factor showed range of 0.043 – 0.081 for male and 0.0021 – 0.119 for female
Oreochromis niloticus. These values for both species was less than one indicating the fishes in the lake
were not favorable due to the unfavorable environmental conditions in the Lake. The food and feeding
habit of the lake fishes were analyzed using frequency of occurrence method which revealed that
herbivorous with plant materials 27.27%, insect materials 23.23%, detritus 6.06% and unidentified
materials 43.44%.
Keywords: length-weight, condition factor, stomach contents, Oreochromis niloticus, physico-chemical
parameters, Shirmu Lake
INTRODUCTION
The length-weight relationship (LWR) is an important factor
*Corresponding Author's Email: kutamasak@yahoo.com

in the biological study of fishes and their stock
assessments (Haimovici and Velasco, 2000). It is also
used to determine possible differences between separate
unit stocks of the same species (King, 2007). Length-
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weight relationships are important in Fisheries Science,
notably to raise length-frequency samples to total catch, or
to estimate biomass from underwater length observations.
It is also important in parameter zing yield equations and in
estimations of stock size. This relationship is helpful for
estimating the weight of a fish of a given length and also in
studies of gonad development, rate of feeding,
metamorphosis, maturity and condition (Le Cren, 1951 and
Thomas et al., 2003). Length-weight relationship of fishes
can be used as an estimation of the average weight of the
fish of a given length group by establishing a mathematical
relation between the two (Beyer, 1987 and Teixeira de
Mello et al., 2006). Like any other morphometric
characters, the length and weight relationship can be used
as a character for the differentiation of taxonomic units and
this relationship is seen to change with various
developmental events in life such as metamorphosis,
growth and the onset of maturity (Thomas et al., 2003).
Besides this, the length-weight relationship can also be
used in setting yield equations for estimating the number of
fish landed and comparing the population in space and
time (Beverton and Holt 1957). They are also useful for
assessing the relative wellbeing of the fish population
(Bolger and Connolly (1989). In fisheries science, the
condition factor is used in order to compare the “condition”,
“fatness” or wellbeing of fish to determine possible
differences between separate unit stocks of the same
species (King, 2007). It is based on the hypothesis that
heavier fish of a particular length are in a better
physiological condition (Le Cren, 1951). Condition factor is
also a useful index for monitoring of feeding intensity, age,
and growth rates in fish. It is strongly influenced by both
biotic and abiotic environmental conditions and can be
used as an index to assess the status of the aquatic
ecosystem in which fish live (Bolger and Connolly, 1989).
Condition coefficient is one of the standard practices in
fisheries which are used as an indicator of the variability
attributable to growth coefficient “b”. Here, the individual
fish species condition is determined based on the analysis
of length weight data reflecting that the heavier fish at a
given length is in better condition, hence indicating
favorable condition. The Length-weight relationships of
some freshwater and coastal fish species have been
reported in Nigeria (King, 1996; Fafioye and Oluajo, 2005;
Anyanwu et al., 2007; Agboola and Anetekhai, 2008; Imam
et al., 2010; Kumolu-Johnson and Ndimele, 2011; Nehemia
et al., 2012; Adebiyi, 2013 and Ahmad et al, 2015).
Understanding the stomach contents of fish is useful in
guiding towards formulation of artificial diets in fish culture
(Fagade, 1978). Studies on gut contents of fish ascertain
dietary requirements in their natural habitat, the
relationship between the fish and the abiotic environment
and to establish tropic inter-relationship (Ugwumba, 1988).
Fish exploit food substances in an aquatic ecosystem
according to the adaptations possessed (mouth, gill rakers,
dentition and gut system) which are related to feeding.

According to Miller and Harley (1996), food habit of fish
could be related to its structural morphology, the way it
captures food and how it digests it. Studies on fish
structural adaptations could provide useful information on
their food habits and management in ponds (Ipinjolu et al.,
2004; and Malami et al., 2004). This study is aimed at
determining length-weight relationship, condition factor as
well as stomach contents analysis of Oreochromis niloticus
in Shirmu Lake.
MATERIALS AND METHODS
Study Area
The study was conducted at Shirmu lake of Albasu local
government area 70km south east from Kano city. Its
o
o
coordinates are 11 30ʹN and 9 20ʹE. It has a width of 30m,
a depth of 10m and a length of 70m. The lake is usually
sealed from May – December every year and released
from January – April every year. The lake was purposely
constructed to burst Agricultural activities like irrigation,
farming, fishery and other domestic uses (WRECA, 1994).
Water sampling
Water was sampled fortnightly from the lake using
sampling bottles. Temperature and transparency were
measured immediately, before transporting the samples to
the laboratory for determination of pH as described by
Boyd, 1984.
Fish Sampling
A total sample of 320 Oreochromis niloticus were
collected fortnightly from the lake using seine net (20mm x
20mm fully stretched mesh size twelve meters long,
combination of casts of 2-7 mesh sizes, hooks and traps
with the help of the fishers were used. The fish samples
were transported to the laboratory of biological science
department, Kano University of science and technology on
ice for further analysis.
Water quality measurements
The temperature and pH of the water sample was
measured in degree Celsius using a mercury in glass
thermometer and pH meter (HI98130Model) respectively.
Transparency was determined directly in the field using
secchi disc as described by Boyd (1984).
Length and Weight Measurement
Measurement such as total length and standard length,
body weight, stomach/gut weight were taken and recorded.
The total and standard length were measured to the
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nearest 0.1cm using meter rule (R415 Model), while the
weight was determined to the nearest 0.1g using electric
beam balance (T500Y Model). The LWR was determined
b
from the formula: W = aL . The parameters a and b in the
formula were estimated through logarithmic transformation
in the form,
Log W = Log a + b Log L
Where,
W = Total body weight of fish
L = Total length of fish (cm)
b = Growth exponent or regression coefficient
Log a= Intercept on the Y-axis. ((Tudorancea et al., 1988).
Condition Factor
The condition factor of Oreochromis niloticus was
calculated from the length and weight relationship. The
condition factor (k) was estimated after Le Cren (1951)
b
from the relationship: K= 100W L Where K= Condition
Factor, L= Standard length of fish (cm), W= Weight of fish
(g), b = Regression co-efficient.(Tudorancea et al., 1988).
Food and feeding habits
The specimens were cut open and the sex and maturity
stage of the fish is recorded. The stomach was removed
and preserved in 5% neutralized formalin for further
analysis. For the analysis, a longitudinal cut was made
across the stomach and the contents were transferred into
a Petri dish. The contents then kept for five minutes to
remove excess formalin and then examined under
binocular microscope. The gut contents were identified and
the relative importance food items were determined using
the following standard method (Windell and Bowen, 1978).
Frequency of occurrence
The stomach contents were analyzed by frequency of
occurrence as described by Hynes (1950) and Bagenal
(1978). In the frequency of occurrence method each food
item was identified and number of stomach in which each
food occurred was counted and expressed as a
percentage of stomach containing food. The method
showed the proportion of individuals eating a particular
food item in a species. The occurrence of each food item
was expressed as a percentage of all stomach with food.
That is, P = (b/a) x 100
Where a = Total number of fish examined with food in the
stomach;
b = number of fish containing a particular food;
P = percentage of occurrence of each food item.
Data analysis
Descriptive statistic was used to analyze data on
physicochemical parameters and food and feeding habit

using frequency of occurrence method, least square
method was used to analyze the length – weight data.
Microsoft excel computer analysis package was used in
the data analysis of the study.
RESULT
°

The surface water temperature ranged from 25.67 C to
°
°
30.33 C with mean of 27.71 C ± 0.76. The highest value of
°
30.33 C was recorded in the month of April, while the
°
lowest value of 25.67 C was recorded in February. The
temperature is within the favourable range for growth of
fishes and it remain high throughout the season, (Figure 1).
The pH of the water ranged from 6.00 to 7.40 with a
mean of 6.00 ± 0.4.3. The highest value of 7.40 was
recorded in the month of April, while the lowest value of
6.00 was recorded in March, (Figure 2). The pH of the lake
obtain in this study was within the favourable range for the
growth of the fishes.
The transparency of the lake ranged from 18 to 22cm
with a mean of 19.40cm ±1.03. The highest value of 22cm
was recorded in the months of March and May while the
lowest transparency value of 18cm was recorded in
February, (Figure 3).
Length – weight relationship
The result for length-weight relationship showed that the b
value for male Oreochromis niloticusas 2.837 for male,
2.887 for female and 2.498 for combined sexes
respectively. The length-weight relationship and logistic
length-weight relationship of the lake fishes are shown in
Figure 4 – 6. The best-fit regression of weight (WT) on
standard length (SL) by method of least squares presented
the following relationship:
2.837
W = 0.026
or Log W = 6.963L – 50.99 (r = 0.879; P
<0.05; n = 189) for male
2.887
W = W = 0.023
or Log W = 7.006L – 51.15 (r = 0.879; P
<0.05; n = 131) for female
2.498
W = W = 0.028
or Log W = 6.761L – 47.89 (r = 0.879; P
<0.05; n = 320) for combined sexes of Oreochromis
niloticus
(r = regression coefficient; n = number of samples; W =
weight (g); L = standard length (mm) and P = level of
probability). All the ‘b’ values of the fish species in the lake
were less than 3.0 and were significantly varied from 3.0
(P<0.05) using least square method.
Condition factor
The result for the condition factor showed the range of
0.043 – 0.081 for male and 0.0021 – 0.119 for female
Oreochromis niloticus. The lowest condition factor was
recorded for the month of February and the highest value
was recorded in June for male Oreochromis niloticus. For
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Figure 1: Surface water temperature range of Shirmu Lake

Figure 2: Surface water pH range of Shirmu Lake

Figure 3: Transparency of water range of Shirmu Lake
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Figure 4: length weight relationship of combined sexes Oreochromis niloticus

Figure 5: Logistic length weight relationship of combined sexes of Oreochromis niloticus

Figure 6: Length weight relationship of male Oreochromis niloticus
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Figure 7: Logistic length weight relationship of male Oreochromis niloticus

Figure 8: Length weight relationship of female Oreochromis niloticus

Figure 9: Logistic length weight relationship of female Oreochromis niloticus
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Figure 10: Mean monthly values of condition factor of male Oreochromis niloticus in Shirmu Lake

Figure 11: Mean monthly values of condition factor of female Oreochromis niloticus in Shirmu Lake

female the lowest value was recorded in month of March,
while highest in the month of May.. The overall condition
factor for both species
cies was less than one (Figure 10
10-11).

stomach constitute of 31.56%
% respectively. (Table 1 and
2).

Food and Feeding Habit

DISCUSSION

A total of320 samples of Oreochromis niloticus were
assessed. 219 (68.44%)
%) contained food materials, 27.27%
contain plants materials, 23.23 contains insects materials,
and 6.06% contains detritus. Plant parts was the main food
materials in this species with occurrence of 27.27%
27.27%, insect
materials occupies 23.23,
.23, detritus contains 6.06% and
unidentified materials contains 43.44%
% while that of e
empty

The surface water temperature of
o the lake fluctuated
o
o
between 25.67 C to 30.33 C which is within the favourable
o
temperature range of 16 - 30 C reported by Chapman
(1992) and also Alabaster (1980) reported that the normal
temperature in tropics to which fish is adapted is between
o
o
8 C to 30 C. These make the critical thermal minimum and
maximum respectively. Teichert-Coddington.
Teichert
(1997) also
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Table 1: Percentage of Frequency of food items in the stomach of Oreochromis niloticusin Shirmu Lake

S/N
1
2
3
4

Food Items
Plant Materials
Insects Materials
Detritus
Unidentified Materials

Frequency of Occurrence
27.27
23.23
6.06
43.44

Table 2: Frequency of Occurrence of the stomach Fullness of Oreochromis niloticus Shirmu Lake

S/N
1
2
3

Stomach Fullness
Stomach with foods
Empty Stomach
total

reported that the normal temperature for Tilapia fishes is
o
o
17 C to 30 C. Haruna (2005) reported that the temperature
o
range for growth of fishes is 16-30 C from Tomas Lake in
Kano. Similar result of this study was also obtained by
ᵒ
Solomon et al. (2013) with valyes of 24 - 28 C of some fish
pond in Gwagwalada and Kuje, Abuja. Solomon, (2011)
ᵒ
also reported a temperature range of 26 - 28 C in botanical
garden, university of Abuja for Heterbranchus Longifillis
and Clarias Gariepinus. Elegbede et al. (2015)reported the
surface water temperature Lake Volta, Ghana ranges from
29.4 to 31.0°C. Musa et al., 2015also reported a
o
temperature range of 20.00 – 27.00 C in Kafinchiri dam,
Kano.
Generally the lake pH is around neutral and slightly
acidic. The pH of the lake range from 6.0 to 7.4. This study
is similar with that of Hyslop (1980) who recommends pH
range of 7-8 as the best for fish production and less
variable the fluctuation in the pH the better the biological
condition. This study is also similar with that of Elegbede et
al. (2015) who reported pHrange of 6.9 to 7.2. Musa et al.,
2015 also reported a pH range of 6.30 – 6.90 in Kafinchiri
dam, Kano.Low pH values (<7) are not suitable for the
production of fish (Belaud, 1987). Lee (1920) reported that
a prolonged exposure to low pH values of below 6.5 could
result in significant reduction in egg hatchability, egg laying
and general growth in many fish species. Therefore, the
acid condition of the lake would have effect on the growth
and production of the fish.
The transparency of the lake in this study range from
18.00 to 22.00cm which is within the normal range of 17 42cm reported by Stepane (1959).Stepane (1956)
Reported that the value for transparency in Assam Lake
was 20 – 50cm. Musa et al., 2015 also reported a
transparency range of 30.00 – 32.00cm in Kafinchiri dam,
Kano Therefore, transparency obtained in this study is
favourable for growth and production of the fish.

Number of Samples
219
101
320

Percentage (%)
68.44
31.56
100

Oreocromisniloticus in this study showed negetive
allometic growth. This result agrees with the findings of
King (1991) which reported allometric growth patterns for
Tilapia species from Umuoseriche lake, Olurin and Sotubo
(1989) reported allometric growth in three cichlids (C.
guntheri, Tilapia mariae and Hemichromis fasciatus) in
Owa stream, South-west Nigeria. Negative allometric
growth was reported by Ibrahim et al. (2008) for T. zillii in
brackish water with a ‘b’ value of 2.9 and 2.92. Imam
(2010) reported negative allometric growth in four fish
species (Tilapia zilli, Oreochromis niloticus, Hemichromis
bimaculatus and Clarias gariepinus) in Wasai dam,
Kanorespectively. In contrast to King (1996) reported
isometric growth for pseudotolithus elongatus from Qua
Iboe estuary. Ekeng (1990) also reported an isometric
growth pattern for Etmalosa fimbriata from Cross River
estuary in Cross River state.
The relationship of length-weight can be use in the
estimation of condition factor (K) of fish species. In
fisheries science, the condition factor is used in order to
compare the condition, fatness or wellbeing of fish (Ahmed
et al., 2011). It is based on the hypothesis that heavier fish
of a particular length are in a better physiological condition
(Bagenal and Tesch, 1978). Condition factor is also a
useful index for monitoring of feeding intensity, age and
growth rates in fish (Ndimele et al., 2010). It is strongly
influenced by both biotic and abiotic environmental
conditions and can be used as an index to assess the
status of the aquatic ecosystem in which fish live (Anene,
2005).The mean condition factors was within the range of
0.043 – 0.081 for male and 0.0021 – 0.119 for female
Oreochromis niloticusobtained in this study. This is in
contrast to study reported by Bagenal and Tesch (1978)
with the value range of 2.9 to 4.8. Imam (2010) reported
2.9-4.8 in Wasai reserviour in Kano. This is similar with
study of Ajayi (1982), reported K=0.77 – 0.81 for Clarotes
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filamentosus in lake Oguta. Okorie (1985) obtained K =
0.49-1.48 in Andoni river. The value obtained from the
study showed that all species studied are not in good
condition.
The result of gut contents analysis is shown in Table 1.
Data collected from this study with frequency of occurrence
(FO) method revealed that the feeding habit of
Oreochromis niloticus comprised mainly of plants materials
(27.27%) and insects (23.23%). The least value of 6.06%
was recorded for detritus therefore the fish is herbivorous
as stated by many researchers. These finding agrees with
recent finding of fish species in Gbedikere Lake (Adeyemi
et al., 2009) and Haruna (2005) on the fishes of Tomas
Lake. It is also in accordance with Haruna (2014) on fishes
of Galima River. Much of the variation in diet composition
of this species depended on the availability of food items,
which has also been previously described Ogbeibu and
Ezeunara, (2005).
It is a well established fact that the composition of
different food items utilized by O. niloticus changes as the
fish grows older. Even though, nutritive quality of foods of
animal origin consumed by early stages of the fish was
high, the energy demands of growing fish cannot be met by
particulate feeding on zooplankton and benthic
invertebrates. As the fish changes it's feeding from
primarily omnivorous diet to herbivorous diet may be due to
energy demands, because of this large volumes of
phytoplankton are filtered out from the water column as
mentioned by earlier researchers (Shipton et al., 2008).
CONCLUSION
Conclusively, in this research, the length and weight have
a relationship which shows a negative allometric growth
pattern in the fish species. The length has a close
relationship with the weight. The physicochemical
parameters of the water also have a relationship with the
length and the weight of the fish, because if the physicochemical parameters of the lake are not favourable, the
length and weight of the fish can be negatively affected.
The condition factor of the lake is not suitable for the
growth of the fishes, the stomach contents analysis of
Oreochromis niloticus in this study shows that the fishes
are herbivorous.
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