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ABSTRACT 

This study aimed to assess the morphometric characteristics, length-weight relationship, and condition factor of fish species in 

Ureje Reservoir, Ado-Ekiti, Ekiti State, Nigeria. Samples of five fish species from the reservoir were collected for 24 months 

covering the wet and dry seasons, and the weight of each fish sample were taken monthly using top top-loading sensitive weighing 

balance. Their total length and standard length were taken using a meter rule calibrated in centimetres. Data obtained were 

subjected to descriptive statistics to determine means and standard deviations on the Statistical Package for Social Sciences (20.0). 

Condition Factor (K) and Length- weight Relationship were calculated. Analysis of fish morphometric revealed seasonal 

differences in Growth performance and condition factors. Morphometric measurements revealed seasonal variations in the studied 

fish species. During the dry season, Coptodon zillii had a mean body weight of 85.53 ± 50.64 g, total length (TL) of 16.44 ± 4.72 

cm, and standard length (SL) of 13.60 ± 4.66 cm (n = 110), while Hepsetus odoe recorded a mean weight of 258.46 ± 46.53 g, TL 

of 27.20 ± 3.75 cm, and SL of 24.56 ± 3.73 cm (n = 10). In contrast, Oreochromis niloticus exhibited a higher condition factor in 

the wet season (K = 2.85) compared with the dry season, while Clarias gariepinus recorded K = 2.43 in the dry season. The length–

weight relationships indicated negative allometric growth in most species, with O. niloticus showing b = 2.41 in the wet season 

and b = 2.17 in the dry season. Overall, the wet season produced better growth performance and condition factor, reflecting 

improved feeding conditions and environmental suitability. 
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INTRODUCTION 

Fish and fish products are beneficial for protein, fatty acids, 

and vitamins which play a vital part in the food security and 

economy of the globe. Fish and its products are also helpful in 

uplifting human livelihood mainly in developing countries 

(Chan et al., 2019). Fish is a cheaper source of protein, 

vitamins, and minerals particularly in particularly in low and 

middle-income countries (Robinson et al., 2022). According 

to Muir (2013), eating fish on a daily basis can help with 

protein, vitamin, mineral, and fatty acid deficits. Its flesh 

provides an immediate source of omega-3 unsaturated fatty 

acids. Calder (2018) emphasizes the importance of these FAs 

for maintaining healthy living. By supplying around 50% of 

the food generated from animals and being an essential 

component of the national economy, the fish sector also 

contributes significantly to satisfying the nutritional demands 

of the country (Ogunbode et al., 2020; Subansighe et al. 2021). 

The fish sector contributes by promoting socioeconomic 

growth, alleviating poverty, and improving the livelihoods of 

marginalized communities (de Graaf and Garibaldi, 2014). 

Reservoirs are the basic sources of raw water needed for 

domestic purposes, industrial, agricultural, fishery and other 

forms of usage. During the dry season, most rural communities 

in semi-arid regions, solely depend on these reservoirs as a 

means of survival economically and socially (Loucks and Van, 

2017). These reservoirs function as a flood control system, as 

they temporarily store this water during peak flow, so 

minimizing excess surface runoff along the streams 

contributing downstream (Elkhrachy, 2015). Nigeria's 

reservoirs considerably contribute to indigenous fish 

production (Komolafe et al., 2014). In Ekiti State, reservoirs 

receive inflows from household wastewater and agricultural 

runoff, while also serving as sources of drinking water, fish 

production, and recreational facilities. The biology of fish in 

Ureje reservoirs is probably going to suffer as a result of these 

many human activities (Adeyemi et al., 2023).  

The examination of length–weight relationships (LWRs) in 

fish species is one of the essential tools for evaluating growth 

patterns, condition factors, and population dynamics in 

fisheries management (Getso et al., 2017). The length–weight 

relationships is instrumental in fisheries science not only for 

estimating biomass and growth patterns but also for evaluating 

the ecological status of water bodies (Pinna et al., 2023). 

LWRs reveal growth patterns, indicating whether fish exhibit 

positive or negative allometric growth (Sharma et al., 

2024).  LWRs can indicate the health of fish populations, 

allowing for comparisons across different environments and 

conditions (Soinski et al., 2020). Likewise, determining the 

condition component allows for assessment of the ecological 

status of the environment in which the fish reside (Lederoun et 

al., 2022) and the assessment of the health or well-being of the 

fish (Lederoun et al., 2016). Morphometric studies are 

fundamental tools for understanding the development, growth 

variations, and population characteristics of fish species 

(Singh et al., 2022; Tariq et al., 2023). Fish morphometric 

analyses are crucial for understanding the biology of fishes and 
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for figuring out how different body components relate to one 

another. Morphometric studies play a vital role in assessing 

fish development patterns, habitat conditions, overall health, 

feeding ecology, reproductive status, size distribution, and 

general condition, thereby providing insights into population 

structure and maintenance (Islam et al., 2020; Khatun et al., 

2022). The condition factor (K) is commonly used as a 

physiological index to evaluate the health and general well-

being of fish (Ajibare and Loto, 2022). According to Olopade 

et al. (2018), it provides insight into a range of biological and 

environmental influences such as physical fitness, 

reproductive maturity, and how suitable the habitat is for the 

fish's nutritional status. It essentially reflects how well-

nourished a fish is, functioning as an indicator of its body 

fatness and energy reserves. Condition factor proves especially 

useful when comparing fish populations exposed to different 

feeding regimes, environmental conditions, or other external 

factors (Fafioye and Ayodele, 2018). Additionally, it is useful 

in evaluating aspects such as feeding frequency, age, and 

growth rate in fish species (Ndimele et al., 2010). Ureje 

Reservoir serves as a representative example of many small 

tropical freshwater reservoirs in Nigeria, which are under 

threat from eutrophication, climate change, and unregulated 

land use (Akindele et al., 2019). Despite the ecological and 

economic importance of the Ureje Reservoir, there is limited 

published information on the morphometric traits, length-

weight relationships, and condition factors of its fish species. 

This gap hinders effective fisheries development and 

conservation efforts in the Ekiti State. This study aimed to 

assess the morphometric characteristics, length-weight 

relationship, and condition factor of fish species in Ureje 

Reservoir, Ado-Ekiti, Ekiti State, Nigeria. 

 

 

MATERIALS AND METHODS 

Study Area 

The study was conducted in Ureje Reservoir (Figure 1), a small 

multipurpose reservoir located in Ado Ekiti, the capital of Ekiti 

State, Southwest Nigeria. The reservoir is geographically 

positioned between latitude 7°37′N and longitude 5°13′E, with 

an elevation of approximately 445 meters above sea level 

(Ayoade, 2016). Ekiti State falls within the humid tropical 

rainforest zone, characterized by two distinct seasons: the wet 

season (April to October) and the dry season (November to 

March). Ekiti State experiences average annual rainfall 

between 1,200 mm and 1,500 mm and a mean annual 

temperature ranging from 25°C to 28°C (Ogunbode et al., 

2020). Ureje Reservoir was constructed primarily as a 

municipal water supply source for Ado Ekiti and surrounding 

communities. Over time, it has gained importance for fisheries, 

irrigation, livestock watering, flood control, and recreation 

(Olaleye and Akinyemi, 2018). The reservoir is fed mainly by 

the Ureje River, which is part of the Osun River Basin. The 

surrounding catchment area comprises undulating terrain with 

lateritic soils and a mosaic of land uses, including agriculture, 

urban settlements, and patches of natural vegetation (Fasakin 

and Ajayi, 2021).  For this study, three sampling stations were 

selected to reflect spatial and anthropogenic variation. Station 

A (Upstream) is located at the primary inflow point of the 

Ureje River. It is characterized by relatively fast-flowing 

water, agricultural runoff, and riparian vegetation. Station B 

(Midstream) is situated centrally within the reservoir. It 

receives both upstream inflows and lateral runoff. The station 

has moderate fishing activity and intermediate depth. Station 

C (Downstream) is found near the dam embankment and 

outlet. This station has the greatest depth and calm water. It is 

influenced by domestic and urban discharges due to proximity 

to human settlements. 

 

Figure 1: Map of Ureje Reservoir 
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Collection and identification of Fishes 

Samples of fish from the reservoir were collected. Gill nets 

with a twine diameter of 0.16 mm were deployed monthly to 

capture a representative range of fish sizes. The fine mesh 

improves capture efficiency and reduces visibility, ensuring 

reliable sampling across different seasons. The assistance of 

artisanal fishermen was employed to capture fish for this 

study. Fish samples were identified according to Adesulu 

and Syndenham (2007) and Olaosebikan and Raji (2013). 

Fish Measurement 

The weight of each fish samples were taken using top loading 

sensitive weighing balance (Model no: BL10001) to the 

nearest 0.01g. Also, their total and standard length were 

taken to the nearest 0.01cm using a meter rule calibrated in 

centimetres. The Total Length (TL) of each fish were 

measured from the tip of the anterior part of the mouth to the 

extremity of caudal fin while the standard length was 

measured as the distance from the snout to the caudal 

peduncle. 

Data Analysis 

Data obtained were subjected to descriptive statistics (means 

and standard deviations were used to determine 

morphometric characteristics) on the Statistical Package for 

Social Sciences (20.0). The variations were tested at P=0.05. 

Significant means were separated using Duncan's Multiple 

Range Test (Duncan, 1955). Descriptive analysis was used 

to present tables and figures while Condition Factor (K) and 

Length- weight Relationship was calculated as follow: 

Determination of Condition Factor (K) 

The formula of calculating the ‘K’ is given as described in 

the equation proposed by Pauly, (1984).  

 

Where: K = Condition factor 

W = Weight of fish in grams 

  L = Length of fish in centimeters 

 Determination of Length- weight Relationship 

The relationship between the length (L) and weight (W) of 

fish will beestimated by the equation  

                                                (Loto et al., 2021)  

And will be logarithmically transformed into  

 

Where W = weight of fish in grams,  

L = total length of fish in centimeters,  

a = constant of proportionality and  

b = allometry coefficient.  

The parameters “a” and “b” were estimated by method of 

least squares regression using the log transformed data. 

 

RESULTS 

The morphometric measurements of five fish species 

collected from Ureje Reservoir during the dry and wet 

seasons are presented in Table 1. The species assessed were 

Coptodon zillii, Hepsesus odoe, Clarias gariepinus, 

Oreochromis niloticus, and Alestes nurse. During the dry 

season, C. zillii had a mean body weight of 85.53 ± 50.64 g, 

TL of 16.44 ± 4.72 cm, and SL of 13.60 ± 4.66 cm (n=110). 

H. odoe had weight of 258.46 ± 46.53 g, with a TL of 

27.20 ± 3.75 cm and SL of 24.56 ± 3.73 cm (n=10). Clarias 

gariepinus showed mean weight of 202.09 ± 139.52 g 

(n=56). O. niloticus recorded the lowest mean weight 

(53.23 ± 37.40 g, n=166). Alestes nurse had the highest 

measurements overall in the dry season (BW: 

325.16 ± 35.30 g; TL: 34.10 ± 1.56 cm; SL: 

30.80 ± 3.25 cm), though sample size was small (n=2).  

In the wet season, C. zillii showed slightly reduced BW 

(78.02 ± 47.75 g) but increased TL (18.06 ± 8.10 cm) and SL 

(14.22 ± 3.17 cm) with a higher sample size (n=128). H. 

odoe decreased in weight (161.00 ± 124.21 g), TL 

(22.15 ± 8.00 cm), and SL (20.20 ± 7.90 cm) despite an 

increased sample size (n=15). Clarias gariepinus increased 

in BW to 242.92 ± 109.94 g and SL to 20.88 ± 7.39 cm but 

showed marginal increase in TL (22.87 ± 7.48 cm; n=23). O. 

niloticus showed marked increases in BW (99.70 ± 63.04 g), 

TL (16.52 ± 3.74 cm), and SL (13.40 ± 3.86 cm), suggesting 

improved condition during the wet season. For Alestes, a 

large drop in BW and length was observed (BW: 

114.26 ± 119.52 g; TL: 21.04 ± 7.26 cm; SL: 

17.20 ± 7.71 cm; n=10). 
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Table 1: Morphometric Characteristics of Five Fish Species Collected from Ureje Reservoir  

Species Parameter C. zillii H. odoe C.gariepinus O. niloticus Alestes nurse 

Dry 

Season 

BW (g) 85.53±50.64b 258.46±46.53c 202.09±139.52c 53.23±37.40a 325.16±35.30d 

TL (cm) 16.44±4.72b 27.20±3.75c 22.61±7.93c 14.56±4.39a 34.10±1.56d 

SL(cm) 13.60±4.66b 24.56±3.73d 18.48±7.06c 11.74±3.87a 30.80±3.25e 

n 110 10 56 166 2 

Wet 

Season 

BW (g) 78.02±47.75a 161.00±124.21d 242.92±109.94e 99.70±63.04b 114.26±119.52c 

TL (cm) 18.06±8.10b 22.15±8.00c 22.87±7.48c 16.52±3.74a 21.04±7.26c 

SL(cm) 14.22±3.17a 20.20±7.90b 20.88±7.39b 13.40±3.86a 17.20±7.71ab 

n 128 15 23 116 10 

BW: Body weight; TL; Total length; SL: Standard length; n: Sample number 

 

The length–weight relationship (LWR) and condition factor 

(K) of five fish species (Coptodon zillii, Hepsesus odoe, 

Clarias gariepinus, Oreochromis niloticus, and 

Alestes nurse) in Ureje Reservoir were assessed during the 

dry and wet seasons and presented in Table 2. In Coptodon 

zillii, the exponent b was 1.94 in the dry season and 1.18 in 

the wet season, with corresponding condition factors of 1.92 

and 1.32, respectively indicating negative allometric growth. 

The coefficient of determination (R2) was moderate in the 

dry season (0.60) and low in the wet season (0.34). This 

suggests a fair to weak correlation between length and 

weight, particularly during the wet season. Hepsesus odoe 

showed strong correlations in both seasons, with R2 values of 

0.99 (dry) and 0.93 (wet). The b-values were 1.28 and 2.35, 

respectively (indicating negative allometric growth), while 

the condition factor was slightly higher in the wet season (K 

= 1.48) compared to the dry season (K = 1.28). 

In Clarias gariepinus, the length–weight exponent decreased 

slightly from 1.66 in the dry season to 1.54 in the wet season 

(indicating negative allometric growth). However, the 

condition factor increased from 1.75 to 2.03, and the 

correlation coefficient also improved from 0.47 to 0.66. 

Oreochromis niloticus recorded relatively high b-values in 

both seasons (2.38 and 2.41), with strong correlations (R2 = 

0.88 and 0.85). The condition factor was higher in the wet 

season (K = 2.21) compared to the dry season (K = 1.72), 

indicating better physiological condition during the rainy 

season. For Alestes nurse, only two specimens were captured 

during the dry season, showing a perfect correlation (R2 = 

1.00) with b = 2.30 and K = 0.82. In the wet season, more 

individuals were sampled (n = 10), with a b-value of 3.00 

indicating isometric growth, R2 = 0.97, and an improved 

condition factor (K = 1.23). 

Table 2: Length–Weight Relationship (LWR) and Condition Factor (K) Of Five Fish Species in Ureje Reservoir 

Species 
Dry Season Wet Season 

a B R2 K n A B R2 K n 

C. zillii -1.14 1.94 0.60 1.92 110 0.85 1.18 0.34 1.32 128 

H. odoe 1.31 1.28 0.99 1.28 10 -2.39 2.35 0.93 1.48 15 

C. gariepinus -0.03 1.66 0.47 1.75 56 0.59 1.54 0.66 2.03 23 

O. niloticus -2.55 2.38 0.88 1.72 166 -2.26 2.41 0.85 2.21 116 

A. nurse 1.26 2.30 1.00 0.82 2 -4.70 3.00 0.97 1.23 10 

a = constant of proportionality; b = allometry coefficient; R2 = correlation coefficient; K = condition factor; n = Sample number 
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DISCUSSION 

The results indicate species-specific and seasonal variations in 

morphometric characteristics. C. zillii and O. niloticus, both 

cichlids, showed relatively higher standard lengths during the 

wet season, suggesting better growth conditions likely due to 

increased food availability and spawning activities. H. odoe, a 

pelagic predator, showed notable reduction in body size metrics 

during the wet season, potentially due to reproductive stress or 

increased competition and movement across habitats. The 

increase in C. gariepinus BW and SL suggests a favorable 

feeding regime or physiological adaptation during this period. 

Notably, the wide standard deviations, particularly for catfish 

and H. odoe, imply size heterogeneity within populations, 

possibly due to mixed age classes, differential growth rates, or 

hybridization in cultured species. A. nurse data are insufficient 

because catch rates were low during the dry season. This low 

capture rate is likely due to seasonal movements: individuals 

commonly move into adjoining river channels, deeper reservoir 

zones, or floodplain habitats in response to reduced inflow, 

altered depth and habitat conditions, and seasonal 

feeding/spawning behaviour. Consequently, the observed 

reduction in size metrics during the wet season may reflect 

either this migratory behaviour or sampling bias associated 

with seasonal changes in fish distribution. 

The observed morphometric variations align with previous 

studies showing that seasonal changes significantly influence 

fish growth, condition, and reproductive status (Fagade, 1979; 

King, 1996). The wet season, associated with higher primary 

productivity and food availability, generally supports increased 

growth and better condition factor in many freshwater fish 

species (Ayoade et al., 2006). Oreochromis niloticus and C. 

zillii, both known to breed during the rainy season, showed 

signs of improved condition (higher TL and SL), consistent 

with studies by Offem et al. (2007), who observed similar 

trends in some reservoirs in the Cross River, Nigeria. C. 

gariepinus with higher BW in the wet season, may reflect both 

enhanced feeding and gonadal development. However, the 

decline in sizes of H. odoe during the wet season contradicts the 

general growth pattern and may be explained by ontogenetic 

migration into floodplains, tributary channels, or littoral 

nursery habitats where smaller juveniles dominate the 

population (Ekwu and Sikoki, 2006). The large standard 

deviations observed in body weight and length for catfish and 

H. odoe indicate high variability within the sampled 

populations. Future studies should incorporate size-class 

distribution and condition factor analysis to provide deeper 

insights into their population dynamics. The decline in A. nurse 

size during the wet season, though based on limited data, could 

be due to migratory behavior or habitat shift, as A. nurse are 

known to move into floodplains during rainy seasons (Lévêque 

et al., 1992). Thus, it can be suggested that seasonal variation 

significantly affects the morphometric characteristics of fish 

species in Ureje Reservoir, reflecting ecological responses to 

hydrological and climatic factors. The findings established the 

importance of integrating seasonal and species-specific traits 

into fisheries management and conservation planning. 

The coefficient of determination R2 was generally high for most 

species, especially H. odoe, O. niloticus, and A. nurse, 

suggesting a strong correlation between length and weight. 

Lower values observed in C. zillii and C. gariepinus may 

indicate greater size variability or sampling inconsistencies. 

The length–weight relationship (LWR) provides insight into the 

growth pattern of fish. In Ureje Reservoir, most species 

exhibited negative allometric growth (b < 3), meaning they 

gained weight at a slower rate compared to their length. This 

growth pattern is common in natural populations where 

seasonal variations in food availability, reproductive activity, 

and environmental stresses affect energy allocation (Loto et al., 

2021). The negative allometry observed suggests that, at certain 

times of the year, fish may be diverting energy to reproduction 

rather than somatic growth, or experiencing limited food 

resources (Ayoade et al., 2006). In contrast, the condition factor 

(K) reflects the health, wellbeing, and ecological suitability of 

the environment. Higher K values, as observed in O. niloticus 

and C. gariepinus during the wet season, indicate favorable 

feeding conditions, sufficient nutrient availability, and 

supportive environmental conditions, making the reservoir 

suitable for sustaining these species.  

Conversely, lower K values, such as those recorded for Alestes 

in the dry season, may point to stress, poor food resources, or 

suboptimal habitat conditions, suggesting that some species are 

less adapted to the reservoir’s seasonal fluctuations (Offem et 

al., 2007). The LWR and CF indicate that Ureje Reservoir can 

support diverse fish species, but environmental and seasonal 

factors strongly influence growth and wellbeing. Species like 

O. niloticus and C. gariepinus appear well adapted to the 

reservoir’s productivity cycles, while others, like Alestes, may 

be more vulnerable to seasonal resource limitations (Kolding et 

al., 2008). This highlights the importance of sustainable 

management to maintain ecosystem balance and fish stock 

health. The seasonal variation in both b and K values aligns 

with earlier findings that fish growth patterns and condition are 

influenced by hydrological regimes, food availability, and 

habitat quality (Fagade, 1979; King, 1996). Additionally, 

anthropogenic stressors such as fishing pressure and pollution 

could influence growth and condition (Ighwela et al., 2011). 

Overall, the data suggest that fish health and growth patterns in 

Ureje Reservoir are species- and season-dependent, with 

important implications for fisheries management, stock 

assessment, and conservation planning. 

 

CONCLUSION AND RECOMMENDATION 

The findings of this study revealed clear seasonal and species-

specific differences in fish morphometrics, with most species 

exhibiting negative allometric growth patterns and variable 

condition factors, reflecting the influence of environmental 

fluctuations on growth performance, wellbeing, and the overall 

suitability of Ureje Reservoir to sustain diverse fish 

populations. Cichlids (Coptodon zillii and Oreochromis 

niloticus) showed improved growth during the wet season, C. 

gariepinus also demonstrated increased body weight during this 

period, while Hepsetus odoe displayed reduced size, possibly 
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due to stress or juvenile dominance in samples. Most species 

exhibited negative allometric growth, with condition factor 

values varying by species and season. Therefore it is 

recommended that fisheries management strategies must 

consider the observed seasonal and species-specific variations 

in growth, condition factor, and population dynamics. 

Enhanced biological monitoring during both wet and dry 

seasons is necessary to fully capture ecological responses and 

inform adaptive management.  
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