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ABSTRACT
Heterobranchus bidorsalis, a species of catfish, is an important component of the local aquatic ecosystem in Oguta Lake. However, the ecological impact of this species remains poorly understood. The potential effects of its presence or absence and other aquatic species, water quality, and ecosystem dynamics requires investigation. This study examined the length-weight relationship and feeding habits of H. bidorsalis in Oguta Lake Imo State, Nigeria. A total of sixty fish specimens (ten per month) were collected bi-weekly for six months at 3 landing sites of fishers using gears such as gill net, cast net of various sizes (50mm to 100 mm). The length-weight analysis, incorporating minimum and maximum values, revealed a negative allometric growth pattern, with a significant exponential b value of 2.4304 (log W = -1.0639 + 2.4304logL), indicating an accelerated increase in weight relative to length. The correlation coefficient (r = 0.9679) further underscored the robustness of this relationship. The specie exhibited a diverse size range, with a minimum length of 15.5 cm and a maximum length of 33.6 cm. Corresponding weights ranged from 50.5g to 324g. The mean length and mean weight were 23.9 cm and 205.6g, respectively, with a mean condition factor of 1.64. The stomachs content was examined using frequency of occurrence of each diet expressed as a percentage of the total number of specimens examined which revealed a balanced trophic strategy, with insects (29.6%) and small fish parts (19.5%) dominating, followed by worms (13.8%) and aquatic plants (12.8%). These findings contribute valuable insights into the growth dynamics and ecological role of H. bidorsalis in Oguta Lake. The results have implications for fisheries management and highlight the need for conservation measures to sustain the ecological balance of this freshwater ecosystem.
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INTRODUCTION
Heterobranchus bidorsalis is a species of fish that belongs to the family Clariidae. It is commonly known as the African catfish, it is primarily found in freshwater habitats throughout West Africa, including countries like Nigeria, Cameroon, and Ghana (Fagbenro,1992). Heterobranchus birdorsalis is one of the common species that is a highly valued as fish for food, it is of commercial importance in freshwater artisanal fisheries in the country and other West African countries (Ayotunde et al., 2007). The species is widely distributed throughout Africa (Leveque, 2003).
Studies on fish biology are indispensable aspect of sustainable management and conservation of fish biodiversity (Solomon et al., 2012). The most commonly estimated biological aspects of fish are the length-weight relationship and also the condition factor (Mendes et al., 2004). In sub–Saharan Africa, fishing practices are usually not controlled properly leading to the excessive use of obnoxious fishing practice and deliberate disposal of toxic and harmful chemicals/materials into water systems. This has caused some significant loss of aquatic life, destruction of natural habitats and greatly in the reduction in fish yield (Solomon et al., 2012). In recent times, many fish resources in Africa are damaged; inadequate management and unscrupulous practices is threatening aquatic life and natural habitats (Adeyemo, 2004), there is an immediate need to take the necessary measures to mitigate continuous loss of aquatic lives.
Emphasis on the importance of the weight and length relationship between body length and weight for fish species in a given geographical region has been made by previous researchers (Haimovici and Velasco, 2000). Despite the importance of length-weight relationship index in fisheries biology and fish stock assessment studies, information on length and weight relationship on several fish species in West Africa and Nigeria is limited. King, (1999) reported that length-weight relationship of fishes is important in fisheries biology because they allow the estimation of average weight of fish at a given length group by establishing a mathematical relationship between them. Condition factor is also very important for getting the relative wellbeing of the fish diversity and population (Kulbicki et al. 1993 and King, 1996). Adeyemi, (2010) further suggested that length-weight relationships can be used to assess growth fluctuations in relation to changes in the composition of food, environmental variables, and conditions of spawning. 
Another aspect of fisheries that needs to be examined for a successful domestication is the food and feeding habit of the fish, this is vital parts of biological and taxonomic studies, because it is an important function of an organism as growth, development depends greatly on energy that goes into an organism in the form of eaten food (Adaka et al., 2016). Pius and Benedicta (2002) also stated that the examination of the stomach contents of a fish decreases intra and inter specific competition for ecological niche as it is vital in making sure there are straight forward models of stomach composition and dynamics in feeding. It is therefore important to comprehend the varieties of food preferred by the species in the wild so as to adopt same during culture. ThereforeTherefore, this study is to evaluate aspects of the biology (length-weight and feeding habits) of Heterobranchus bidorsalis (Geoffroy ST-Hilaire, 1809) in Oguta Lake, Imo State   Nigeria.
MATERIALS AND METHODS
The area of study was Oguta lake which is one of the largest natural lakes in South Eastern Nigeria and its tributaries with high diversity of ichthyofauna with an intimate contact with three rivers (Figure 1) one of which is the river Orashi joining the Niger know to be rich in fish fauna (Nwadiaro, 1989). Oguta lake is a naturally occurring water body located between latitude 5°41' and 5°49' North of the east equator and longitude 6°56' and 6°45' East of the Greenwich meridian in Imo State, Nigeria (Ogidi and Nwadiaro 1988). It receives perennial drainage from river Njaba, Utu and Awbuna which have their sources in Okwa-Orlu in North Central of Imo State. It also receives an over flow from River Niger which convey its flood water directly to Niger Delta. The lake receives large volume of sediment from its tributaries particularly the Njaba, a river that is actively and deeply increasing into the poor structured soils and unconsolidated sedimentary rock underlying the northern section of Imo State (Omni, 1983). Oguta lake has a maximum depth of 8.0m and average depth of 5.5m, with a surface area between 180 hectares during the dry season to 300 hectares in the rainy seasons (Omni, 1983). The lake has a high diversity of phytoplankton with 107 estimated genera (Omni, 1983). Despite the diversity of phytoplankton’s, the estimated level of primary productivity of 160279mg (Egi, 1983) is generally low.
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[bookmark: _Hlk80308982]FigureIG 1: Map of Oguta Lake showing sampling stations (Adaka et al., 2016)
Sampling procedures
Sixty (60) fish specimens were collected at 3 landing sites of fishers using gears such as gill net, cast net of various sizes (50 mm to 100 mm). The specimens were collected bi-weekly for a period of six months (ten per month) August 2023 to January 2024 from the landing sites with the help of the fishers operating in the lake, the distance between the sites was not taken but the sites were chosen because of the fishers’ activities. At the point of collection, samples were transported carefully to the point of measurements and biometric data collection right in the field, avoiding the damage or deterioration of the appendages and body form. The stomach contents of the fish were preserved in 4% formaldehyde and transported carefully to the laboratory of the Department of Fisheries and Aquaculture Technology, Federal University of Technology, Owerri. Identification of fish species were carried out using fish identification guide written by Olaosebikan and Raji (2015). The weight of each specimen was taken using the Sensitive Balance (WT6002A, GROMY INDUSTRY CO., LIMITED Hangzhou, China) to the nearest 0.01g, the total length (TL) was measured in centimeters using a fish measuring board and a meter rule. 

Length-Weight Relationship (LWR)
The Total length (cm) of each fish were taken from the tip of the fish mouth to the extended tip of the caudal fin using a measuring board and recorded to the nearest 0.1cm and the figure recorded. The total body weight in grams were measured for each fish and recorded to the nearest 0.01g using a weighing scale. 
The LWR was calculated using the equation below stated by Pauly (1983) and Ricker (1973)
W= aLb
Where;
W= the observed weight of the fish in gram (g)
L= the observed total length in centimeters (cm)
a= constant
b = growth exponent between 2.0 and 3.0 (Bagenal and Tesch, 1978); 
A logarithmic transformation was used to make the equation linear.

Log W = Log a + b Log L
The reason for this is to transform it from the curvilinear to the linear length-weight relationship.
The condition factor refers to the mathematical formula for determining the physiological state of a fish including its reproductive capacity. It was calculated by dividing the fish weight by the length cubed. The heavier a fish for a given length, the higher its condition factor (K).
The condition factor (K) was calculated using the formula;
K= 100W/L³ (Gupta and Gupta, 2006)
Where;
K= condition factor
W= total body weight (g)
L= total length (cm)

Food and Feeding Habit
To evaluate the food and feeding habit, each specimen was dissected, and the stomach removed and preserved in 4% formalin for subsequent examination of food item. Each stomach sample were opened and emptied in a petri dish for analysis using an electronic microscope (mag. × 10). 
Analyses were expressed as the number containing food. In the numerical method, the number of each food item were expressed in the percentage of the total food item found in the stomach. (Ogueri et al., 2011).
N =	Total number of particular food item	   X 100
                 Total number of all stomach contents
Where N = Numerical Method
Simple descriptive statistics such as mean, standard error and percentages were used. Correlation of data and the regression analysis was performed for the XY (scatter) plot and was fitted into the logarithmic linear equation Log W = Log a + b Log L. The analysis was done with the help of Microsoft Excel, 2019, Windows 10. 
RESULTS
[bookmark: _Hlk80308745]Result in Table 1 shows tthe results of the length and weight measurements of Heterobranchus bidorsalis from three sampling stations in Oguta Lake—Ogoe House (Station 1), Osemotor (Station 2), and Okposha (Station 3)—along with combined data for all stations in Oguta Lake. The total length and weight observed for all the months (August 2023 to January 2024) were 14392.2 cm and 12336.1g respectively and ranged from 15.5 – 33.6 cm for length and 50.5 – 324g for weight, with average length of 23.9±3.37 cm and average weight of 205 ± 78.1g. Also, Table 2 analyzed the condition factor (k) of the fish species. The minimum value of the condition factor showed 1.43 and the maximum value was 1.85 with a mean of 1.64 and a standard deviation of ± 0.37. Tthis shows a good environmental condition. 

Table 1: Length and Weight Distribution of Heterobranchus bidorsalis in Oguta Lake, Imo State
	
	           Station 1
	        Station 2
	       Station 3
	    All Stations

	
	Length (cm)
	Weight (g)
	Length (cm)
	Weight (g)
	Length (cm)
	Weight (g)
	Length (cm)
	Weight (g)

	Mean
	21.82
	164.90
	24.61
	217.29
	25.54
	234.63
	23.9
	205.6

	Sd
	4.61
	85.71
	4.20
	71.73
	3.64
	56.25
	4.50
	78.10

	Min
	15.50
	50.50
	16.20
	74.50
	19.70
	118.20
	15.5
	50.5

	Max
	29.90
	324.00
	30.50
	307.50
	33.60
	311.80
	33.6
	324

	Total
	436.40
	3297.90
	492.10
	4345.70
	510.70
	4692.50
	1439.2
	12336.1



[bookmark: _Hlk80308785]The total length and weight observed were 14392.2cm and 12336.1g respectively and ranged from 15.5 - 33.6cm for length and 50.5 – 324g for weight, with average length of 23.9±3.37cm and average weight of 205 ± 78.1g. The length- weight relationship of the species indicated the exponential b value (slope) as 2.4304 with the regression equation of log W = -1.0639 + 2.4304logL and correlation (r) of 0.9679 (square root of 0.9368).

Table 2: Analysis for Condition Factor (k) of Heterobranchus bidorsalis in Oguta Lake Across Stations
	
	Station 1
	Station 2
	Station 3
	All Stations

	Mean
	1.46
	1.44
	1.43
	1.64

	Sd
	0.16
	0.23
	0.30
	0.37

	Min
	1.21
	1.05
	0.82
	1.43

	Max
	1.82
	1.81
	2.26
	1.85

	Range
	0.61
	0.99
	1.44
	0.40

	
	
	
	
	



Figure 21 shows the frequency of occurrence of some food items found in the stomachs of H. bidosalis expressed in percentage respectively in the stations with six food categories: Crustaceans, Aquatic Plant, Algae, Detritus, Small Fish Parts, Insects, and Worms. From Figure 1 the stomach content was presented station by station and it revealed that insect was the highest in all the stations, with station 3 having the highest of 30.36%. The stomach contents had more of insects (29.6%), fish parts (19.5%) and worms (13.8%). Detritus (6.6%) had the lowest occurrence. The Stomach content analysis reveals a diverse diet for H. bidorsalis in Oguta Lake. The proportions of different food items indicate a varied trophic niche. Insects (29.6%) and small fish parts (19.5%) are predominant in the diet, suggesting a carnivorous feeding habit. Crustaceans (8.4%), aquatic plants (12.8%), algae (9.3%), detritus (6.6%), and worms (13.8%) contribute to the overall diet diversity. 


Figure 22: Food Items Occurrences and Percentages for H. bidorsalis across Stations
Figure 2 showed pie chart providing the overall view of the food items occurrences across all stations, presenting the combined percentage contributions of the same six categories: Crustaceans (8.4%), Aquatic Plant (12.8%), Algae (0.3%), Detritus (6.6%), Small Fish Parts (19.5%), Insects (29.6%), and Worms (13.8%). The chart visually emphasizes that Insects are the most dominant food item at 29.6%, followed by Small Fish Parts at 19.5% and Worms at 13.8%, indicating that H. bidorsalis is primarily an insectivorous and opportunistic carnivore across Oguta Lake. Aquatic Plants contribute 12.8%, reinforcing some omnivorous tendencies, while Crustaceans at 8.4% and Detritus at 6.6% play smaller roles. Algae, at a mere 0.3%, is negligible, which aligns with the low primary productivity (160279 mg) mentioned in Section 3.1, despite the high phytoplankton diversity. This aggregated data provides a lake-wide perspective, showing a balanced diet influenced by the availability of various prey types, which likely supports the fish’s generally good condition factor from Table 2.


Figure. 3: Summary of Food Items Occurrences and Percentages for H. bidorsalis in Oguta Lake, Imo State

[bookmark: _Hlk206766566]Lastly, fFigure 3 showed the sStomach content analysis reveals a diverse trophic niche, with Insects (29.6%) and Small Fish Parts (19.5%) dominating the diet, as shown in the pie chart, indicating a primarily carnivorous feeding habit.  
DISCUSSION
The minimum value of the condition factor showed 1.43 and the maximum value was 1.85 with a mean of 1.64 and a standard deviation of ± 0.37. H. bidorsalis, a prominent species inhabiting Oguta Lake, has been subject to ecological studies to unravel key aspects of its biology. This comprehensive analysis delves into the intricate details of the length-weight relationship and food habits, aiming to provide a thorough understanding of the species' ecological role. The length-weight relationship of H. bidorsalis reveals key parameters reflecting its growth and body condition. The recorded minimum and maximum lengths of 15.5 cm and 33.6 cm, respectively, provide insights into the size range within the population. Similarly, the minimum and maximum weights of 50.5g and 324g, respectively, showcase the variance in body mass. The mean length of 23.9 cm and mean weight of 205.6g offer a central tendency perspective.
The exponential b value (slope) of 2.4304 in the length-weight relationship equation (log W = -1.0639 + 2.4304logL) indicating negative allometric growth. This means that the increase in length is associated with an increase in weight, but the weight increases at a rate slightly slower than the increase in length. Negative allometric growth in fish species is not uncommon and can be influenced by various factors such as environmental conditions, feeding habits, and overall ecological dynamics. It suggests that as H. bidorsalis grows larger, the proportion of weight gained per unit increase in length decreases. This could be due to factors such as changes in body composition, muscle density, or energy allocation as the fish matures. This finding is consistent with studies by authors such as Le Cren (1951) who proposed that such growth patterns may be indicative of environmental conditions and feeding habits in fish populations. The ‘b’ value of the present study which was 2.43 could be compared with the report of Fafioye and Oluajo (2005) who reported ‘b’ values of 2.39 for Clarias gariepinuss. Oniye et al., (2006) reported ‘b’ value of 2.51 for Protopterus annectens, while Adeyemi, (2011) reported ‘b’ value of 3.44 for Synodontis robbianus which was in contrast with 2.43 reported in this study. Furthermore, Olele and Obi (2004) reported negative allometric growth (2.12) value for Citharinus citharus caught in Onah Lake. Growth patterns in fish are affected by several factors such as seasonality, nature of the habitat, sex, food availability (Henderson, 2005) and or habitat suitability (Nieto Navarro et al., 2010). The high correlation coefficient (r = 0.9679) demonstrates a strong positive relationship between length and weight. This is in line with findings from other studies (Ricker, 1975;, Olele and Obi, 2004), reinforcing the reliability of the length-weight relationship as a valuable tool for assessing fish populations and their ecological dynamics. The mean condition factor of 1.64 is an indicator of the overall well-being and health of the population. Similar studies by Froese (2006); and Fafioye and Oluajo (2005) have emphasized the importance of condition factors in assessing the physiological state of fish populations.
Seven different food items were observed in at least some of the stomach of the fish species analyzed. H. bidorsalis showed more of carnivorous nature since most of its stomach contents had more of insects (29.6%) which agreed with Tsevenda, et al, (2024) who studied food and feeding on Hydrocynus forskahlii, Citharinus citharus, and Mormyrus rume, caught from the Lower River Benue, fish parts (19.5%) and worms (13.8%). Detritus (6.6%) had the lowest occurrence. This finding is also in agreement with the report of Laleye, (2020), and Adeyemi et al. (2020) who observed plant materials, debris, detritus, and phytoplankton in the stomach of C. citharus . This aligns with observations by Hyslop (1980), who noted that many freshwater fish exhibit a preference for animal-based diets.  This eclectic feeding behavior echoes the generalist feeding strategy described by authors such as Winemiller and Rose (1992) in their research on fish trophic ecology. The overall food total of 226 (100%) underlines the adaptability of H. bidorsalis to different food resources, enhancing its ecological resilience. A comparative analysis with studies on other freshwater fish species (Tonn et al., 1990) indicates that H. bidorsalis displays a balanced diet, consuming both animal and plant matter. 
CONCLUSION
Protecting the natural habitats within Oguta Lake is essential to ensure the availability of diverse food resources and suitable environmental conditions for H. bidorsalis and other aquatic species. Regular monitoring of habitat quality, and food availability to detect any changes and implement appropriate management strategies to mitigate potential threats is of a great importance. 
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Station 1	
Crustaceans	Aquatic Plant	Algae	Detritus	Small Fish Parts	Insects	Worms	8.42	12.63	9.4700000000000006	7.37	18.95	29.47	13.68	Station 2	
Crustaceans	Aquatic Plant	Algae	Detritus	Small Fish Parts	Insects	Worms	8	13.33	9.33	6.67	20	29.33	13.33	Station 3	
Crustaceans	Aquatic Plant	Algae	Detritus	Small Fish Parts	Insects	Worms	8.93	12.5	8.93	5.36	19.64	30.36	14.29	



All Stations	
Crustaceans	Aquatic Plant  	Algae	Detritus	Small Fish Parts	Insects	Worms	8.4	12.8	9.3000000000000007	6.6	19.5	29.6	13.8	
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