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Abstract

Growth pattern and condition factor are important indices for management of fisheries resources, and
comparing these between water bodies could provide a more robust information and not just stand-
alone status of fisheries stock. This study examined the length-weight relationship and condition factor
of Clarias gariepinus populations in Tiga dam and River Wudil, Kano State, Nigeria, with the aim of
understanding the healthiness of the stocks and adaptability of the fish to different aquatic ecosystems.
Over a six-week period, 60 C. gariepinus were collected from the study areas and analyzed for length,
weight, and condition factor. Measurements were taken following standard protocols. Total length (TL)
was measutred from the tip of the snout to the caudal peduncle, while body weight was measured using
a top-loading electronic balance. The length-weight relationship was estimated using linear regression
and the condition factor was calculated using the length and weight measured. Statistical analysis
revealed that C. gariepinus from River Wudil had slightly higher mean length and weight values,
whereas C. gariepinus from Tiga dam had a slightly higher condition factor. The growth pattern showed
negative allometry for the two water bodies, with C. gariepinus from Tiga dam exhibiting a slightly
higher growth exponent. This study demonstrates the adaptability of African catfish to different aquatic
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environments and underscores the importance of ecosystem-based management approaches to ensure
the long-term sustainability of these fish populations.
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INTRODUCTION

The African mud catfish (Clarias gariepinus) is a very important species in African aquaculture
and commercial fisheries (Dauda et al. 2018). It is hardy in nature and has a broad distribution
across the continent, inhabiting different water bodies, including lentic and lotic water bodies.
It can tolerate poor water quality, including low dissolved oxygen and feed on different food
organisms (FAO 2015). This adaptability makes it a common sight in most African water
bodies. They exhibit remarkable adaptability, thriving in diverse habitats worldwide,
including streams, rivers and lakes. However, continuous existence of this important species
depends on the quality of the environment and rational exploitation within sustainable limit.
The need for management of fisheries resources have been documented by several researchers
including Ayoade and Ikulala (2007), Jenyo-Oni et al. (2014), Abubakar et al. (2024) among
others. Several management tools are being used to understand the biological condition of
fish species, including length-weight relationship and condition factor (Dambatta et al., 2021).
The Length-Weight Relationship (LWR) is a crucial parameter in fishery assessments, as it
provides valuable information on the growth patterns, size structure, and biomass of fish
populations, ultimately informing sustainable management and conservation practices
(Ayoade and Ikulala, 2007; Jenyo-Oni et al., 2014; Salele et al., 2023). The length-weight
relationship (LWR) provides essential estimates for assessing the condition factor of fish
species, as well as calculating fish biomass through length-frequency analysis. This
information is vital for understanding fish population dynamics, monitoring stock health, and
informing sustainable fisheries management (Fishbase, 2013; Kumari et al., 2019). Condition
factor is an index to relate quantitatively the state of single fish within a given populace,
individual fish from different habitants, and two (2) or more populace from different localities
(Yusuf and Abdulkarim, 2015; Abubakar ef al., 2024).

The Wudil river has historically supported the livelihoods of local communities, with fishing
being a primary occupation (Dambatta et al., 2021). However, the construction of dams at
Challawa Gorge and Bagauda, combined with the discharge of industrial effluents, has
significantly degraded the water quality and severely impacted fish populations, threatening
the sustainability of the fishing industry in the region (Dambazau, 2007). Wudil River, situated
in the tropical savanna region, serves as the primary drainage system for Wudil town.
Characterized by a wide, alluvial channel, the river's bed is notably lower than those of its
tributaries. The river's landscape is marked by gully channels that drain into it, forming a
storm channel devoid of a true floodplain (Olofin, 2005).

Tiga dam, located in Kano State, Nigeria, is a vital water reservoir that provides water for
irrigation, drinking water, and fishing activities, thereby boosting agricultural production and
supporting the local economy in the region (Olofin, 2005). These water bodies like other
important water bodies provide other benefits beyond water for drinking and irrigation
purposes. They serve as home for fish and other aquatic resources, which make them to
provide employment, income and quality protein to the populace (Jenyo-Oni et al., 2014). It is
therefore important to continue understanding the fisheries of these water bodies to be able
to plan for its sustainability. According to Abdullahi et al. (2014), there is a knowledge gap
regarding the growth patterns of Clarias gariepinus in natural water bodies. This knowledge is

A.B. Dauda et al, DUJOPAS 11 (2a): 81-88, 2025 82



Comparative Evaluation of Length-Weight Relationship and Condition Factor of Clarias gariepinus
(African Catfish) in Tiga Dam and River Wudil, Kano State, Nigeria

important and it has to be continuously updated in order to understand how the fish species
are faring and propose adequate management plan to ensure they are not endangered.
Although, African catfish are found in both lentic (stagnant) and lotic (fast moving) aquatic
ecosystems, there is limited information on the effects of these unique ecosystems on the well-
being of African catfish and this information is important to have a proper ecosystem-based
approach in the management of this important resource. This study therefore investigated
and compared the length-weight relationship and condition of Clarias gariepinus populations
in two major water bodies (lentic and lotic) in Kano state with a view to establishing their
current biological conditions.

MATERIALS AND METHODS

Study area

Tiga dam (lentic ecosystem), with a storage capacity of 1,492 million cubic meters, was
constructed in 1974 to support irrigation, municipal water supply, and hydroelectric power
generation. Located in Kano State, Northwestern Nigeria, the dam is situated within a region
characterized by varying climate conditions. The state's economy is largely driven by
agriculture, providing employment opportunities in farming, fishing, and marketing of
aquatic resources. The dam is renowned for its rich fish diversity (Abdul-Azeez et al. 2024).

River Wudil (lotic ecosystem) is situated in Wudil, a town and Local Government Area in
Kano State, Nigeria. The coordinates are approximately 11.7942° N latitude and 8.8390° E
longitude. The water body supports irrigation and water supply. The surrounding area is
renowned for its thriving agricultural sector, with farming and fishing being prominent
activities in Wudil (Olofin, 2005; Dambatta et al., 2021).

Data collection

A total of 60 Clarias gariepinus fish samples were collected from Tiga dam and River Wudil in
Kano State over a period of six weeks. Every two weeks, 10 samples of the fish was collected
from each dam, totaling 20 fish per collection period (10 x 2 = 20). After three collection
periods, a total of 60 samples (20 x 3 = 60) was collected.

The Clarias gariepinus specimens were obtained from fishermen at landing sites. These fish
were easily identifiable by their distinctive characteristics, including; cylindrical body with
scaleless skin, small eyes, flattened head and four pairs of barbels surrounding a broad mouth.
After collection, the specimens were chilled in iced blocks and transported to the laboratory
of the Department of Fisheries, Aliko Dangote University of Science and Technology, Wudil,
in a plastic jerrycan.

Laboratory analysis

The specimens were gently patted dry with filter paper to remove excess water from their
body surface and morphometric measurements were taken. Total length (TL) was measured
in centimeters, from the tip of the snout to the end of the caudal fin, while body weight was
measured using a top-loading electronic balance (LP502.A) to the nearest 0.01g.

Length - weight relationship

The length-weight relationship of the fish samples was determined using the conventional
formula described by Froese (2006) as applied by Abubakar et al (2024):

W =alLb
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Where: W = weight of fish in grams L = length of fish in centimeters a = exponent describing
the rate of change of weight with length (the intercept of the regression line on the Y-axis) b =
the slope of the regression line (also referred to as the allometric coefficient).

To determine the relationship, the equation and data were logarithmically transformed:

Log W=1loga+bLogL

Where: W = weight of fish in grams L = length of fish in centimeters a = constant b = exponent

Condition factor

The condition factor (K) of individual fish was determined using the conventional formula
fulton’s condition factor as described Abubakar et al. (2024) K = (W x 100) / L3

Where: K = condition factor W = weight of fish in grams L = length of fish in centimeters

Data analysis

The data for length, weight and condition factor were presented using mean+standard error.
The means for the three variables were compared between the two water bodies using
independent sample T-test and significance was determined at 95% confidence interval
(p<0.05). The length-weight relationship was evaluated using linear regression analysis and
the slope of the regression was taken as the growth exponent (b). All the analysis was done
using IBM SPSS version 27.

RESULTS AND DISCUSSION

The length, weight, and condition factor of African catfish from Tiga dam and River Wudil
are presented in Table 1. The results showed that C. gariepinus from River Wudil had slightly
higher mean length (16.35+0.45 cm) and weight (36.00 + 292 g) values. In contrast, C.
gariepinus from Tiga dam had a slightly higher condition factor (0.82 + 0.03). However, these
differences were not statistically significant (P > 0.05) for any of the parameters.

The length-weight relationships for both populations are illustrated in Figures 1 and 2, and
presented in Table 2. The coefficient of determination (R?) was higher for Tiga dam (0.88)
compared to River Wudil (0.81). Additionally, C. gariepinus from Tiga dam had slightly
higher intercept (a = 1.54) and growth exponent (b = 2.54) values. Notably, all b values were
less than 3, indicating that the fish exhibited negative allometric growth.

Table 1: Length, Weight and Condition Factor of Clarias gariepinus from Tiga dam and
River Wudil

Tiga dam River Wudil
Total Length (cm) 15.97 £ 0.42a 16.35 £ 0.452
Total weight (g) 34.60 £ 2.562 36.00 £2.92a
Condition factor 0.82 £0.032 0.80 £ 0.03=

Different letters as superscripts across the row indicate significant difference (<0.05)

Table 2: Length-weight Relationship of Clarias gariepinus in Tiga dam and River Wudil

Tiga dam River Wudil
a 1.54 1.47
b 2.54 247
R2 0.88 0.81
Growth type Negative allometric Negative allometric
LWR Equation LogW = 2.54LogL - 1.54 LogW =247LogL -1.47
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Figure 1: Length-weight relationship of Clarias gariepinus in Tiga dam
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Figure 2: Length-weight relationship of Clarias gariepinus in River Wudil

The slight differences in total length and weight, with C. gariepinus from River Wudil
presenting higher averages compared to C. gariepinus from Tiga dam can be attributed to
various environmental and ecological factors. Several studies have shown that fish growth
and size can be influenced by factors such as water temperature, dissolved oxygen levels, food
availability, and habitat quality (Jenyo-Oni et al., 2014). River Wudil and Tiga dam might have
different environmental conditions that affect fish growth and size, especially that they are
different ecosystems with different characterisics. For example, River Wudil, may have a more
diverse food web, providing a wider range of food sources for fish, which could contribute to
the slightly higher average weight observed in this study (Kumari ef al., 2018). In contrast,
Tiga dam may have a more limited food web, resulting in slower fish growth rates. Although,
while higher weight might be reported as positive, same can’t be completely said for length.

Additionally, water quality parameters such as pH, turbidity, and nutrient levels can also

impact fish growth and size (MiloSevi¢ et al., 2022). While River Wudil is lotic aquatic
ecosystem with better opportunity of self-cleaning, Tiga dam is a lentic aquatic ecosystem that
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stores and accumulates contaminants that might have negative effects on the water quality
characteristics that affect fish growth and size. It is also possible that the slight differences in
total length and weight between River Wudil and Tiga dam are due to genetic differences
between the fish populations (Kebtieneh et al., 2024), as the two water bodies might have
different populations. Salele et al. (2023) reported differences in cichlids from the same water
body emphasizing that genetic variation may have influence on growth.

The condition factor, which was slightly higher in Tiga dam (0.82+0.03), suggested a better
health status of fish in that body of water. This observation is consistent with the position of
Kuriakose (2017) who documented book that condition factors can vary greatly depending on
the availability of food and the overall ecological status of the water body.

The condition factor (CF) is a measure of the overall health and well-being of fish, with higher
values indicating better condition (Jenyo-Oni et al., 2014). Several studies have reported
variations in CF values among different fish populations and habitats. For example, a study
by Kumari et al. (2018) found that the CF values of Gudusia chapra (Hamilton, 1822) from
Panchet Reservoir, Jharkhand, India ranged from 0.70 to 0.90.

The non-significant differences between the two locations suggest that both habitats may
provide comparable resources for the fish, aligning with findings of Getso et al. (2017), who
emphasized the role of local environmental conditions in shaping fish growth without leading
to statistically significant variances in certain populations. Several studies have reported non-
significant differences in fish growth and size between different populations or habitats. For
example, a study by Kumari et al. (2018) reported no significant differences in the length-
weight relationships of fish species from different rivers. Similarly, a study by Milosevic et al.
(2022) reported non-significant differences in Anguilla anguilla growth rates between different
Mediterranean rivers.

Overall, the slightly higher CF value in Tiga dam suggests that the fish in this habitat may be
in slightly better condition compared to those in River Wudil. The length-weight relationship
(LWR) results further explain the growth dynamics of Clarias gariepinus in this study. The
higher coefficient of determination in Tiga dam indicates a stronger correlation between
length and weight compared to River Wudil. This finding aligns with the position that a
higher R? value suggests a more predictable growth pattern, which is often influenced by
environmental factors and fish condition (Froese, 2006). The growth exponents (b-values) for
both locations being below 3 signifies negative allometric growth, meaning that as the fish
grow longer, they do not gain weight proportionately (Kumari et al., 2019). This trend has
been documented in various studies, including those by Sadauki et al. (2023) for C. gariepinus,
Salele et al. (2023) for Cichlids both in Zobe reservoir, Katsina State and Abubakar et al. (2024)
for Bagrus bajad in Ajiwa reservoir, also in Katsina State. The authors noted that negative
allometric growth can be indicative of environmental stressors or suboptimal feeding
conditions. Although researchers have argued that the species of fish have so much influence
on the growth type, either allometric or isometric (Jenyo-Oni et al., 2014; Abubakar et al., 2024).
The slightly higher growth exponent in Tiga dam (b = 2.54) compared to River Wudil (b =
2.47) might suggest a marginally more favorable growth environment in Tiga dam, although
both sites reflect a similar overall growth pattern.

CONCLUSION

This study provides valuable insights into the growth patterns and condition factor of Clarias
gariepinus in Tiga dam and River Wudil. The findings highlight the adaptability of African
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catfish to different aquatic environments (lotic and lentic). To ensure the long-term
sustainability of these fish populations, it is crucial to adopt ecosystem-based management
approaches that consider the intricate relationships between fish growth, water quality, and
habitat characteristics. By integrating these findings into fisheries management strategies,
stakeholders can promote healthier fish populations, improve livelihoods, and conserve the
ecological integrity of these vital aquatic ecosystems. To ensure sustainable management of
Clarias gariepinus populations in the two water bodies, it is important to monitor water quality
regularly, restore and conserve habitats, promote sustainable fishing practices, develop
comprehensive fisheries management plans, conduct further research and provide capacity-
building programmes for fishers.
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