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ABSTRACT

The length-weight relationship and condition factor of Clarias gariepinus and Oreochromis niloticus from
four study sites (Marmara, Ruwan Jaki, Kogin Mada, and Ruwan Yan akuya sites respectively) in Wudil
River, Kano State Nigeria was evaluated over a period of four weeks in December 2010. A total of 120 mature
fish samples which were caught during the study period using drag net and traps, were immediately
immersed in 10% formalin and transported to laboratory. The growth coefficient (b) obtained of the two fish
species ranged from 0.1441 to 0.8058 for Oreochromis niloticus, and from 0.1173 to 0.5457 for Clarias
gariepinus. The ‘b’ differed significantly (p < 0.05) from 3, indicating negative allometric growth for all fish
species. The condition factor (K) ranged from 0.516 (Clarias gariepinus) from Marmara site, to 1.809
(Oreochromis niloticus) from Kogin Mada sampling site. The condition factors of all fish species sampled fall
outside the range recommended as suitable for matured fresh water fish species in the tropics.
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INTRODUCTION

Fish is any aquatic vertebrate animal that is
covered with scales and equipped with two sets of
paired fins and several unpaired fins (Helfman et
al., 1997). They are found in diverse habitats,
particularly, fresh and salt waters throughout the
world. There are few fishes which live partly in
fresh water and partly in marine waters, but some
of them prefer brackish water (Yadav, 2002).
Length-weight relationship (LWR) is of great
importance in fishery assessments Ayoade and
Ikulala (2007). Length and weight measurements in
conjunction with age data can give information on
the fish stock, age maturity, life span, mortality,
growth and reproduction (Kumar er al, 2014).
Length-weight relationship of fish is widely
recognized as an important tool in fisheries science
especially in ecology population dynamic and stock
management (Abdoli and Rasooli, 2008). For the
reason that, the relationship permits estimating the
weight of a specimen easily when the total length is
known, these relationships are useful when rapid
estimation of biomass is necessary (Froese, 1998).
The relationship of length-weight estimates
condition factor of the fish species and fish
biomass through the length frequency (Fishbase,
2013). The condition factor is an index reflecting
interaction between biotic and abiotic factors in the

physiological conditions of fishes. Therefore, the
condition factor may vary among fish species in
different locations (Blackwell et al., 2000).

In fisheries science, the condition factor (K) is
used to compare the ‘“condition”, i.e., fatness or
wellbeing of fish (Seher and Suleyman, 2012). It is
based on the hypothesis that heavier fish of a
particular length are in a better physiological
condition. It is also a useful index for monitoring
feeding intensity, age, and growth rates in fish
(Ujjania et al., 2012). Fish is said to exhibit
isometric growth when length increases in equal
proportion with body weight, the regression co-
efficient for isometric growth is ‘3’ and values
greater than ‘3’ indicates allometric growth (Olurin
and Aderibigbe, 2006) Fishing is one of the most
important occupations of the people within the area
of Wudil River. The damming at Challawa Gorge
and Bagauda, coupled with industrial effluents has
seriously affected the quality of water and fish
catch in Wudil River (Dambazau, 2007). Wudil
River is the dominant drainage system in Wudil
town, the river being located in the tropical
savanna. The river has a wide, alluvial channel
with beds lower than the beds of the tributary, and
gully channels draining into it without a true flood
plain, termed a storm channel (Olofin, 2005).
Abdullahi et al. (2014) reported negative allometric
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growth of Bagrus bayad in wudil river, with no
available information on Clarias gariepinus and
Oreochromis niloticus This study was carried out
with the aim of assessing the growth pattern of the
two species of fish with the view of bridging the
information gap on the condition of fish inhabiting
the River.

MATERIALS AND METHODS

Study Area

Wudil Local Government Area is situated in the
east-central area of Kano State Nigeria, with an
estimated land area of 458 km’. It is located
between longitude 8° 45 E and 8° 57 E, as well as
between latitude 11° 37 12° N and 11° 56 N. Wudil
River also tributary of River Hadejia, gets it water
from River Challawa and River Kano and their
tributaries, and flows northeast as River Hadejia
and finally into Lake Chad. The river is an
important part of the Hadejia and the Jama’ are
river system. The river basin occupies a total land
area of about 16386.0136 km” and is part of the
inland drainage system of the Chad Basin (Olofin,
2005). Four study sites were selected along the
course of Wudil River for the collection of fish
samples namely Marmara site (MS), for the first
week, Ruwan Jaki site (RJS), for the second week,
Kogin Mada site (KMS), for the third week, and
Ruwan Yan akuya site (RYS), for the fourth week.

Sampling of Fish

Due to low temperature the catch by the fishers was
generally low as such a total of 120 fish samples
belonging to two species (Clarias gariepinus) and
Oreochromis niloticus) were collected randomly
from the sampling sites between 9:00am-11:00am
in December, 2010. The local fishermen operating
at the river deployed drag net and traps for their
catches. The fish samples caught were immediately
immersed in 10% formalin and transported to the
laboratory for identification using key provided by
Fishbase (2013).

Data Collection and Analysis
The measurements of length (cm), weight (g) and
the condition factor of individual fish sampled were
recorded. The relationship between length and
weight of the fish was examined by simple linear
regression using WINKS software. The variations
in the length-weight represented by ‘b’ were
recorded. The total length (TL) of each fish was
measured from the tip of snout (mouth closed) to
end of the caudal fin using meter rule. Body weight
was measured using electronic digital balance
(OHAUS). The parameter of length-weight
relationship of sampled fish species were evaluated
using the equation:

W =al’ (Rickter, 1973) (eq.- 1)

where, W is weight of fish (g), L is length of fish
(cm), a is initial growth coefficient, and b is growth
coefficient. The values of constant ‘a’ and ‘b’ were
estimated after logarithmic transformation of eq. 1
using the least square linear regression as described
by Zar (1984) to give:

logoW =logjpa + blog;,L (eq. 2)

The 95% confidence interval (CI) of ‘b’ was
computed using the equation (Egbal et al., 2011):

CI=b + (1.96 x SE) (eq. 3)

where SE is the standard error of ‘b’. The condition
factor was calculated by the formula (Pauly, 1983):

Condition Factor (K) = 100W/L?
where W is weight (g) and L is total length (cm).

RESULTS

This study analyzed the length-weight relationship
of the two major fish species collected from Wudil
River. Table 1 shows the number of specimen,
maximum and minimum length, maximum and
minimum weight and condition factors. The length
weight relationship parameters ‘a’, ‘b’, 95%
confidence interval for ‘b’ and the coefficient of
determination (rz) are presented in Table 2.
Oreocromis niloticus had the highest number of
fish sampled; N = 80 with total length (TL),
ranging from 5.0 to 16.3cm, and weight ranging
from 8.5 to 60.1 g. Clarias gariepinus was the least
species of fish sampled N = 40 with range from 8.0
to 25.6 cm in TL, and weight ranging between 16.7
and 97.5 g. The species has the largest species
recorded from Kogin Mada site. The variation in
number of samples according to the fish species
was largely due to availability during collection.
The estimated allometry coefficient value (b) of
Oreocromis niloticus ranged from 0.1441 in
Marmara site to 0.8058 in Ruwan Jaki, while that
of Clarias gariepinus ranged from 0.1173 in
Ruwan Jaki site to 0.5457 in Kogin Mada. The
growth coefficient (b) differed significantly from 3
at the level of sampled fish species (p < 0.05),
which indicated that all the fish species had
negative allometric growth. The value of r* varied
from 0.9087 in Clarias gariepinus from Marmara
site to 0.1421 also in the same species but from
Ruwan Jaki sampling site. About 8% of the species
had ? > 0.90, while the rest had r* value less than
0.90. The highest condition factor (K) (1.809) was
observed in Oreocromis niloticus from Kogin
Mada sampling site, while the lowest condition
factor (0.516) was recorded in Clarias gariepinus
from Marmara site.
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Table 1: Values of length, weight and mean relative
condition factor of Oreochromis niloticus and Clarias
gariepinus collected from sampling sites in Wudil River

Total length ~ Total weight

Specie Site N (cm) (2) K
min  max min max
0. MS 20 11 163 193 60.1 153

niloticus RIS 20 9 133 123 333 152
KMS 20 5 15 10 521 181
RYS 20 76 155 85 49 1.72
C. MS 10 175 22 221 682 052
gariepinus  RJS 10 155 25.6 221 82.6 0.62
KMS 10 8 24 16.7 975 0.83
RYS 10 155 23 292 78 0.83

N - number of samples, min. - minimum, max. - maximum,
K - condition factor

Table 2: Computed parameters of length-weight
relationship of Oreochromis niloticus and Clarias
gariepinus in Wudil River

Species Site ‘a’ ‘b’ 95%Cl r GP
0. MS 088  0.14 022 043 NA
niloticus RIS  -0.05 0.8 1.16 051 NA

KMS 032 051 0.62 0.82 NA
RYS 0.72  0.19 1.62 029 NA
C. MS 1.86  0.25 0.29 091 NA
gariepinus RIS .12 0.11 0.32 0.14 NA
KMS 035 0.55 0.74 0.78 NA
RYS 094 0.19 0.39 029 NA

a - intercept of regression line, b - slope of regression line,
Cl1 - confidence interval, r* - coefficient of determination,
GP - Growth pattern, NA - negative allometric

DISCUSSION

The significance of the study is to assess the
condition of the two major fish species in Wudil
River and provide information on the species that
will aid in management and maintenance of
biological equilibrium of the ecosystem. The
simple linear regression slope (b) of the fish
species L-W from Wudil River recorded during the
period of the study fell within 0.1173 and 0.8058.
This result contradicts the reports of Egbal et al.
(2011) whose study showed that the b value of fish
species from both Atbara River and Khashm el-
Girba reservoir in Sudan were within the range of
2.278 and 3.680, and Pauly (1983) who also
recorded b value range of 2.5 to 4.0 for many fish
species. It is reported that when b = 3, the fish
grows isometrically, resulting in ideal shape of fish
(Olurin and Aderibigbe, 2006). When the value of
b is less than 3.0, the fish experiences a negative
allometric growth (Sandon, 1950). However, when
the value of b is more than 3.0, the fish grows
following the positive allometric growth pattern.
Ibrahim (1984) reported that, the value of b then
becomes greater than 3 as the fish becomes fatter,
or when the b value is lower than 3, the fish is
slimmer. Nevertheless, it was observed that the two
sampled fish species from all sampling sites in the
present study neither showed isometric nor positive
allometric growth patterns, but all suffered from
negative algometric growth. All value observed for
fish collected from the sites during the study period
indicates that, the two sampled fish species

experienced this pattern of growth. The coefficient
of determination r* for length-weight relationship
was high for Oreocromis niloticus in Kogin Mada
site and for Clarias gariepinus in Marmara and
Kogin Mada sites, indicating that the length
increased with increase in weight of fish at these
sites. This is in agreement with previous findings
(Laleye, 2006). The 95% confidence interval of b
ranged from 0.2211 to 1.1676. Lizama et al. (2002)
however reported a 95% CI of b value range
between 2.329 and 3.919 of 12 freshwater fish
species in the Kerian River basin and Pedu Lake.
The condition factor (K) gives information on
the physiological condition of fish in relation to its
welfare. Perry ef al. (1996) reported that fishes
with a low condition index are presumably believed
to have experienced adverse physical environment
or insufficient nutrition. According to Maguire and
Mace (1993), from a nutritional point of view,
increase in K values indicates the accumulation of
fat and sometimes gonadal development.
Angelescu et al. (1958) reported that from a
reproductive point of view, the highest K values are
reached in species if the fish is fully mature, and
have higher reproductive potentiality. It was
observed that the two fish species sampled in the
present study recorded inconsistent condition
factors, with only fish from Marmara through
Ruwan Yan Akuya sites showing slight increases in
K and the others within the normal range as
reported by (Maguire and Mace, 1993). All the fish
species sampled in the different sampling sites in
the present study had condition factors > 1, and
were within the normal ranges recommended by
Ujjania et al. (2012) who stated that condition
factor greater or equal to one is good, indicating a
good level of feeding, and proper environmental
condition. Bagenal and Tesch (1978) recommended
K value range (2.9-4.8) as suitable for matured
fresh water fish. The condition factors of the two
fish species sampled in the present study revealed
that the fish species had their K values outside and
within the range recommended as suitable for
matured fish in fresh water. This could be caused
due to environmental factor such as damming the
river. Abdullahi and Ahmad (2013) reported the
predominance of Cyanobacteria and Spirogyra
phytoplankton species in Wudil River, which
suggest an indication of organic pollution,
reflecting human interference to pollute the river.
LWR parameters (a¢ and b) and the K value of the
fish has been reported to be affected by factors
such as feeding intensity, availability of food, fish
size, age, sex, season, stage of maturation,
fullness of the gut, degree of muscular
development, the amount of reserved fat and life
history (Bagenal and Tesch, 1978; Ujjania et al.,
2012; Gupta and Banerjee, 2015). None of these
effective factors on LWR and K in the studied
fishes have been considered in the present study.
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CONCLUSION

The two major fish species of Wudil River are
experiencing  insufficient nutrition, adverse
environmental conditions and poor physiological
conditions leading to very low reproduction rate of
the fishes and in turn halt fishing activity of the
area. Therefore, the results of the present study can
serve as baseline data for these species and for
comparisons with future studies.
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