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			Abstract | The study was carried out to assess the perception and level of biosecurity measures adopted by catfish farmers in Obio/Akpor District of Rivers State with respect to hatchery operations. Data was collected from 49 catfish farmers by interview and structured questionnaire. Descriptive statistics was used to analyze data obtained based on 4-point Likert scale. The result show that 81.63% of the catfish farmers had previous experience with eggs and fingerlings mortality. Majority of the respondents (81.63%) strongly agree that eggs mortality experienced in hatchery was due to fungal infection while 40.82% strongly agree that fungal infection was responsible fry/fingerlings losses in the hatchery. In general, the catfish farmers’ perception of causes of eggs and fry/fingerlings mortality were positive (strongly agree or agree) on 6 items and negative on 5 other items.  The respondents held positive position on 10 biosecurity measures including restriction of access, disinfection of facilities, use of malachite green, sodium chloride, lime, chlorine, antibiotics and self-prepared saline water. The study also show that specialized equipment were not used in transportation and palm oil and some chemicals were added to transportation medium as anti-stress. There is the need to train catfish farmers’ on biosecurity measures and record keeping to further drive the growth of aquaculture production in Nigeria.
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			INTRODUCTION

			 

			Nigeria is the leading aquaculture producing country in Sub-Saharan Africa, ranking second in the African continent after Egypt (Hinrichsen et al., 2022; FAO, 2020). The increase in aquaculture production are mainly due to increased investments in technology such as such as the use of extruded feed, water circulation systems, and improved farm management practices and catfish culture, notably the Clariids and their hybrids (Adewumi and Olaleye, 2017). The Clariid catfish are healthy food-fish that are hardy, low value and adapted to low aquaculture technology and high stocking density. Typically, the species is highly adaptable and tolerates poor water quality, a characteristic that enables them to stay out of water and poorly oxygenated water for long which lends its culture to traditional method in ponds and little expertise, thereby contributing to food security in Nigeria. Most of Clariid catfish produced in Nigeria now come from farming. 

			 

			Hatchery bred Clariids in Nigeria are mainly Clarias gariepinus, Heterobranchus longifilis and Heterobranchus bidorsalis and the hybrid of C. gariepinus and Heterobranchus species which are induced to breed artificially in captivity. Despite the availability of other finfish species - Oreochromis niloticus, Tilapia guineensis, Gymnarchus niloticus, Channa obscura and Heterotis niloticus - with huge potentials for culture, the Clariids have remained the major driving force behind increased aquaculture production in Nigeria due to their ease of management. Thus, Clariid hatchery is the most common type of fish hatcheries in Nigeria. They are nearly all private sector concerns carried out on small-scale basis (at homes, on-farms and small- to medium-scale) and their success in supplying fish farms with seed has contributed to the increase in national farmed fish production.

			The demand for food-fish in Nigeria has continued to soar in response to growing population. Subasinghe et al. (2021) estimate that to sustain the growth and meet the demand in catfish production, 683 million seeds would be needed by 2030, representing over 97% of 2019 demand. To meet demand for 683 million fry and fingerlings will require an increase in the numbers of on-farm, homestead, small- to medium-scale hatcheries or an expansion of existing large-scale hatcheries. The expansion and intensification of aquaculture such as is occurring in catfish  production undoubtedly result in the emergence of new challenges - increased risk of emergence of new diseases and parasites and risk of disease transmission. To mitigate these emergent challenges and produce high quality and healthy fish seeds, there is the need to incorporate standard health management practices into production protocols. Sustainable aquaculture production is dependent on the application of standard hatchery protocols and practices that ensure steady availability of healthy and fast growing seeds for stocking production facilities or enhancement programmes.  

			 

			Aquaculture biosecurity entails all the practices, procedures and policies deployed in a fish farm to prevent the introduction and spread of disease causing organisms. Against this background, the aim of this study was to assess the biosecurity knowledge of fish farmers with respect to hatchery operations in Obio-Akpor District of Rivers State, Nigeria. The results of this study can be used as a reference for the preparation of a national biosecurity programme to improve hatchery practices and aquaculture development in Nigeria.

			 

			MATERIALS AND METHODS

			 

			This study was conducted in Obio/Apor District of Rivers State, Nigeria. Rivers State is located in the Niger Delta region, lying within latitudes 4°45¹N and longitudes 6°50¹E. It is bounded on the South by the Atlantic Ocean. The name of the State derives from the numerous rivers of both freshwater and brackish waters crisscrossing the state which make her the ideal environment for aquaculture. 

			 

			 

			 

			Population of study, Method of Data Collection and Analysis

			The population of the study was made up of catfish farmers in Obio-Akpor District who were registered with the Rivers State Agricultural Development Programme (ADP). To determine the opinions and perception of catfish farmers’ on fish hatchery biosecurity measures, a review of literature was carried out to select and create a list of biosecurity measures on the basis of which structured questionnaires was developed. The structured questionnaires were administered on 55 respondents to retrieve information from catfish farmers concerning perceived biosecurity practices or measures in the District.  Biosecurity hatchery Practices were measured on a 4-point Likert scale of strongly agree = 4, agree = 3, disagree = 2 and strongly disagree = 1. Data analysis was performed on Statistical Package for the Social Science (SPSS). The information obtained were ordinal, therefore, percentage was used to explain the data. If the sum of Strongly agreed and agreed was above 50%, the overall response was regarded as positive perception and negative  perception if the sum of disagree and strongly disagree response was above 50%. The opinion expressed was neutral if either sum was 50%. We also had one-on-one interview with some of the participants.

			 

			RESULTS AND DISCUSSIONS

			 

			This study aimed to assess how catfish farmers’ in Obio-Akpor district of Rivers State understand biosecurity measures in catfish hatcheries as prophylaxis using structured questionnaires. Of the 55 questionnaires distributed 49 were returned, representing 89.09%. 

			 

			Source of Brood-fish

			Table 1 shows the different sources of brood-fish used in the hatcheries in the District. Majority of the farmers obtained brood-fish from other farms (79.2%) and 12.5% procured brood-fish from own farms.

			 

			Table 1: Sources of brood-fish used in the hatcheries in the District of Obio-Akpor, Rivers State, Nigeria

			
				
					
					
					
				
				
					
							Source
							No. of respondents
							%
					

					
							
							Imported or Foreign Clarias

						
							
							3

						
							
							6.25

						
					

					
							
							Other farms 

						
							
							38

						
							
							79.17

						
					

					
							
							Own farm

						
							
							6

						
							
							12.50

						
					

					
							
							Wild 

						
							
							1

						
							
							2.08

						
					

					
							
							Total

						
							
							48

						
							
							100

						
					

				
			

			

			 

			Durojaiye et al. (2020) reported that in Ijebu Ode region of the Southwest Nigeria, catfish brood-stock were mostly self-raised or sourced other farms with no source from the wild. Angahar (2017) reported similar trend in Makurdi, Nigeria where 89% of catfish producers’ source Clariid 

			Table 2: Response (%) of catfish farmers’ perception of some variable factors responsible for disease and mortality in catfish hatchery (N=48)

			
				
					
					
					
					
					
					
					
				
				
					
							S/N
							Variable Factor
							SA %
							AG %
							DA %
							SD %
							Remarks
					

					
							
							1

						
							
							Disease very important factor in mortality 

						
							
							58.33

						
							
							37.50

						
							
							4.17

						
							
							0

						
							
							+

						
					

					
							
							2

						
							
							Poor Water quality the cause egg mortality

						
							
							50.00

						
							
							31.25

						
							
							14.58

						
							
							6.17

						
							
							+

						
					

					
							
							3

						
							
							Fungal responsible for egg loss

						
							
							83.33

						
							
							8.33

						
							
							6.25

						
							
							2.08

						
							
							+

						
					

					
							
							4

						
							
							Bacteria responsible for eggs loss

						
							
							22.91

						
							
							16.67

						
							
							29.17

						
							
							31.25

						
							
							-

						
					

					
							
							5

						
							
							Parasites responsible for egg loss 

						
							
							10.42

						
							
							16.67

						
							
							50.00

						
							
							22.91

						
							
							-

						
					

					
							
							6

						
							
							Virus responsible for losses  

						
							
							8.33

						
							
							31.25

						
							
							31.25

						
							
							29.17

						
							
							-

						
					

					
							
							7

						
							
							Water quality the cause loss of fry and fingerlings

						
							
							79.17

						
							
							12.50 

						
							
							4.17

						
							
							4.17

						
							
							+

						
					

					
							
							8

						
							
							Fungal responsible for loss fry and fingerlings

						
							
							41.67

						
							
							20.83

						
							
							6.25

						
							
							31.25

						
							
							+

						
					

					
							
							9

						
							
							Bacteria responsible for loss of fry and fingerlings

						
							
							29.17

						
							
							29.17

						
							
							25.00

						
							
							16.67

						
							
							+

						
					

					
							
							10

						
							
							Parasites responsible for loss of fry and fingerlings

						
							
							8.33

						
							
							10.42

						
							
							56.25

						
							
							25.00

						
							
							-

						
					

					
							
							11

						
							
							Viral issues for loss of fry and fingerlings

						
							
							4.17

						
							
							10.42

						
							
							45.83

						
							
							39.58

						
							
							-

						
					

				
			

			

			*Rem = remarks, + = positive perception and - = negative perception.

			 

			brood fish from other farms. Our result is also in tandem with Ibiwoye (2018) who reported that most catfish hatcheries in  Nigeria (about 70%) source brood-stock from other farms and 21% obtain brood-stock from the wild and from other sources.  The present study show that 52.1% of the respondents have records of the source of brood-stock while 47.9% do not have such records. Little et al. (2002) identified lack of record keeping with respect to the source, age and family line as a lingering challenge confronting brood-fish manage,ent and Ibiwoye (2018) notes that farms seling broodfish in Nigeria do not disclose the source of broodstock, including  other important information. Thus, most brood-fish have been domesticated. Challenges of low productivity and unresponsiveness to culture conditions are associated with wild brood-stock of catfish. 

			 

			Disease Occurrence and Mortality

			The results show that catfish farmers have experienced mortality of eggs, fry and fingerlings. About 81.63% (for farm >1 yr. old) of the respondents had experienced mortality of eggs, fry and fingerlings while 18.36% (for farms < 1 yr. old) have not had any experience. As seen in Table 2 and Figure 1, majority of the catfish farmers in Obio-Akpor District of Rivers State either strongly agree (57.14%) or agree (38.78%) that diseases are important factors of mortality in hatchery. Remarkably, 81.63% of the respondents strongly agree (8.16 % agree, 8.16% disagree and 2.04% strongly disagree) that fungal infections were responsible for egg losses in the hatchery. Moreover, 40.82% of the catfish farmers’ strongly agree (while 20.41% agree, 8.16% disagree and 30.61% strongly disagree) that fungal attacks were responsible for fry/fingerlings losses in the hatchery.  On the issue of water quality, most of the respondents either strongly agree (48.98%) or agree (30.61%) that water quality was responsible for mortality of eggs while 77.55% strongly agree and 14.29% agree that water quality could be responsible for loss of fry/fingerlings in hatcheries. Contrarily, most the respondents disagree (48.98% or 55.10%) that parasites could be responsible for mortality of eggs or fry/fingerlings, respectively.  Therefore, from these results, it can be concluded that the general perception of catfish farmers towards variable factors that predispose a hatchery were positive on 6 items and negative on 5 (Table 2).

			 

			[image: 17059.png] 

			Figure 1: Catfish farmers’ perception of causes of eggs and fry/fingerlings mortality in hatchery

			 

			Location of Hatchery/ Source of Water and Water Management System

			The results show that majority of the respondents (95.8 %) have their fish farms located away from natural water source such as streams, rivers or channels while only 4.2% of the respondents had their farms located near natural water source.  Location of hatchery is key in hatchery management. Hatcheries must be located away from natural sources of water to minimize interaction between escapees and wild fish, which can compromise the genetic integrity or germplassm of wild stock if they breed. Hatchery location also has implications for the management of waste water. Waste water from hatchery operations when discharged into the environment cause eutrophication and pollution of the receiving water body and release offensive odours. Abdulkadir et al. (2017) made similar observation with respect to catfish hatcheries in the lower Niger Basin Area of Nigeria, making it important for ‘fish farmers must obtain permits from relevant authorities before establishing fish hatcheries. 

			 

			Table 3: Response (%) of catfish farmers’ water management system in catfish hatchery (N=48)

			
				
					
					
					
				
				
					
							Technology
							Frequency
							Percent
					

					
							
							Mechanical aerators

						
							
							3

						
							
							6.25

						
					

					
							
							Flow-through system

						
							
							7

						
							
							14.58

						
					

					
							
							Stagnant water system

						
							
							38

						
							
							79.17

						
					

					
							
							Total

						
							
							48

						
							
							100

						
					

				
			

			

			 

			Two source of water were identified by the respondents.  Majority of the respondent accounting for 95.8% use borehole and rain water as the commonest source of water for operations. Only 4.8% source waters from streams/rivers. Our results is at variance with Adeleke et al. (2021) who reported 36% stream, 11% river, 35% groundwater/boreholes, and 20% rain catchment/reservoirs sources of water for aquaculture operations in Nigeria. The disparity may be due to the fact that Adeleke et al. (2021) considered the entire Nigeria with 774 Local Governments of which Obio-Akpor is just one in their study. Water source and quality play key roles in fish health and facility biosecurity. Interviews with some of the operators indicated that borehole water in the area is acidic and could result in high mortality. On how these have been managed, the respondent use CaCO3 to deal with situation. Furthermore, most farmers do have water testing kits. Only 6.25% of the respondents had water quality kits. George and Akinrotimi (2021) reported low level of awareness of water quality analysis as biosecurity measure among fish farmers some coastal communities of Rivers State, Nigeria. Whatever the source, we recommend that water for hatchery purpose must be screened for pathogens and analyzed to determine its fitness for the purpose since the hatchery phase in aquaculture operations is sensitive even to small changes in water quality – temperature, pH, mineral contents, and other contaminants.

			 

			Results also show that 81.3% of the respondents use flow-through system to manage water, 14.60% make use of stagnant water (change water after a period or do not change at all) and 4.2% deploy mechanical aerators. Aerators are used to optimize oxygen supply, however, unsteady power supply has limited its application in hatcheries in Nigeria and oxygen levels are monitored through virtual observation and through a constant flow-through system. 

			 

			 

			Record Keeping of Operations

			Most of the catfish farmers have no records of their operations. Only 12.5% of the fish farmers kept records of visitors, hatching rates, mortality and water quality dynamics while, 87.5% never kept no records of operations. This is in agreement with a recent study by Omotesho et al. (2022) which reported low level of record keeping among farmers in Ekiti State, Nigeria. Good records of events in hatcheries are assets which can be used to avert diseases and improve fish health and ensure effectiveness of biosecurity programmes and profitability (Ali el., 2020; Faye et al., 2020; Adah et al., 2023).  Thus, farmers must be trained to understand the place of record keeping in hatchery management and farm in general.  

			 

			Biosecurity Measures

			The perceptions of the fish farmers concerning hatcheries biosecurity measures were addressed using some listed activities or measures generally employed as biosecurity measures. The results (Table 4) showed that of all the biosecurity measures outlined, 8 were acknowledged as important and effective. One-half of the respondents were positively disposed to disinfection of eggs before fertilization. The practice of disinfecting eggs or fertilized products are not common; however, it is recommend where there is a high risk of contamination. The respondents have negative attitude towards submitting dead fish to veterinarians for diagnosis or post mortem (35.4% disagreed and 50.0% strongly disagreed). Moreover, 37.3% and 18.8% (or 56.1%) do not agree with burial or destruction of dead fish in the hatchery. Therefore, it is observed that the respondents have little knowledge about the importance of veterinary services, thus, the catfish farmers are not fully utilizing veterinary services. These results are consistent with Adah et al. (2023) in Nigeria and Ali et al. (2020) in Egypt. In general, the perception of the respondents were positive in restriction of visitors access (68.7%), disinfect all facilities during each cycle (72.9%), use of Malachite green to disinfect (64.6%), use of   Salt to disinfect (72.9%), application of Chlorine to disinfect (54.2%), use antibiotics to prevent diseases (75%), preparation of own saline water (79.2%), and quarantining of brood-fish for 2-14 days (70.8%).  On the other hand,  placing foot dip (52.1%), use of Potassium permanganate to disinfect (52.1%), utilization of plant extracts to prevent and boast fish health (52.1%), diagnosis of cause of death by inviting a veterinarian (85.4%), availability of special quarantine tanks or ponds (54%) and keeping the brood-fish beyond 14 days before use (75%) elicited disagree and strongly disagree response. In aquaculture malachite green, formalin and sodium chloride are used as fungicide. However, despite the ban on the use of malachite green in aquaculture because of genotoxic and potential carcinogenic implications, it is still applied in Nigerian for brood-stock and egg disinfection (Adeyemo et al., 2011) and farmers’ must be discouraged from using 

			Table 4: Response (%) of catfish farmers to Biosecurity Measures Considered Important in Obio-Akpor District of Rivers State for Catfish Hatcheries (N=48)

			
				
					
					
					
					
					
					
				
				
					
							
							 

							Biosecurity Measure

						
							  Percentage of Respondents
							
							 

						
					

					
							SA
							AG
							DA
							SD
							Rem
					

					
							
							1. Disinfect eggs before fertilization

						
							
							22.92

						
							
							27.08

						
							
							41.67

						
							
							8.33

						
							
							N

						
					

					
							
							2. Restriction of visitors access

						
							
							33.33

						
							
							35.42

						
							
							25.0

						
							
							6.25

						
							
							+

						
					

					
							
							3. Place foot Dip

						
							
							12.5

						
							
							35.42

						
							
							25.0

						
							
							27.08

						
							
							-

						
					

					
							
							4. Disinfect all facilities

						
							
							52.08

						
							
							20.83

						
							
							18.75

						
							
							8.33

						
							
							+

						
					

					
							
							5. Potassium permanganate to disinfect

						
							
							12.5

						
							
							35.42

						
							
							25.0

						
							
							27.08

						
							
							-

						
					

					
							
							6. Malachite green to disinfect

						
							
							33.33

						
							
							31.25

						
							
							25.0

						
							
							10.42

						
							
							+

						
					

					
							
							7. Salt to disinfect

						
							
							37.5

						
							
							35.42

						
							
							14.58

						
							
							12.5

						
							
							+

						
					

					
							
							8. Lime to disinfect

						
							
							25.0

						
							
							18.75

						
							
							37.5

						
							
							18.75

						
							
							-

						
					

					
							
							9. Chlorine to disinfect

						
							
							14.58

						
							
							39.58

						
							
							33.33

						
							
							12.5

						
							
							+

						
					

					
							
							10. Use Antibiotics to prevent diseases

						
							
							39.58

						
							
							35.42

						
							
							18.75

						
							
							6.25

						
							
							+

						
					

					
							
							11. Plant extracts to prevent and treat fish

						
							
							25.0

						
							
							22.92

						
							
							39.58

						
							
							12.5

						
							
							-

						
					

					
							
							12. Purchase saline water

						
							
							25.0

						
							
							22.92

						
							
							43.75

						
							
							8.33

						
							
							+

						
					

					
							
							13. Prepare own saline water

						
							
							22.92

						
							
							56.25

						
							
							20.83

						
							
							-

						
							
							+

						
					

					
							
							14. Cause of death diagnosed by inviting a veterinarian

						
							
							10.42

						
							
							4.17

						
							
							35.42

						
							
							50.0

						
							
							-

						
					

					
							
							15. Dead individuals are either buried or destroyed 

						
							
							16.67

						
							
							25.0

						
							
							20.83

						
							
							37.50

						
							
							-

						
					

					
							
							Quarantine period

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							 16.  Availability of Special quarantine tanks or ponds

						
							
							20.83

						
							
							25.0

						
							
							14.58

						
							
							39.58

						
							
							-

						
					

					
							
							17. Keep brood fish from another farm for ≥ 2-14 days

						
							
							37.50

						
							
							33.33

						
							
							16.67

						
							
							12.50

						
							
							+

						
					

					
							
							18.  Use immediately

						
							
							14.58

						
							
							29.17

						
							
							37.50

						
							
							18.75

						
							
							-

						
					

					
							
							19. Keep brood fish from another farm for between 14 days – 21 days

						
							
							14.58

						
							
							10.42

						
							
							27.08

						
							
							47.92

						
							
							-

						
					

				
			

			

			*Rem = Remarks, + = positive perception, - = negative perception, N= neutrality

			 

			Table 5: Response (%) of catfish farmers to transportation practices in Obio-Akpor District of Rivers State for Catfish Hatcheries (N=48)

			
				
					
					
					
					
					
					
				
				
					
							Variables
							Percentage of Respondents
							 
					

					
							 
							SA
							AG
							DA
							SD
							Rem
					

					
							
							Starve fish before transport

						
							
							43.75

						
							
							27.08

						
							
							25.0

						
							
							2.08

						
							
							+

						
					

					
							
							Open container

						
							
							60.42

						
							
							25.0

						
							
							12.50

						
							
							2.08

						
							
							+

						
					

					
							
							Close Container

						
							
							20.83

						
							
							31.25

						
							
							39.58

						
							
							8.33

						
							
							+

						
					

					
							
							Specialized

						
							
							8.33

						
							
							37.50

						
							
							27.08

						
							
							27.08

						
							
							-

						
					

					
							
							Private car

						
							
							22.92

						
							
							47.92

						
							
							16.67

						
							
							12.5

						
							
							+

						
					

					
							
							Public transport

						
							
							41.67

						
							
							39.58

						
							
							18.75

						
							
							-

						
							
							+

						
					

					
							
							Add palm oil to reduce foam

						
							
							45.83

						
							
							31.25

						
							
							16.67

						
							
							6.25

						
							
							+

						
					

					
							
							Salt/chemical to reduce stress

						
							
							45.83

						
							
							29.17

						
							
							14.58

						
							
							10.42

						
							
							+

						
					

				
			

			

			*Rem = Remarks, + = positive perception, - = negative perception

			 

			the chemical.  Different plant extracts including Vernonia amygdalina commonly called bitter leaf and Moringa oleifera among others have been tested to understand their effect as disinfectants and prophylactic agents (Dandi et al., 2022; Gbadamosi et al., 2017). More research in this direction must be encouraged.   

			 

			In an interview with some of the farmers, dead individuals were often left to be eaten up by individuals. This practice is not only a potential source of infection but pollutes the water, binds up oxygen and releases offensive odour.  With respect to quarantining of the brood-fish, the farmers’ displayed negative perception towards having quarantine tanks (Table 4). While 20.8% strongly agree and 25.2% agree on the provision of special quarantine tanks or ponds, 14.6% (disagreed) and 39.4% (strongly disagreed).   The farmers did not support immediate use of brood-fish obtained from other farms according to 56.1% of the respondents. In general, the very low level of compliance to biosecurity strategies reported by George and Akinrotimi (2021) in Asari-Toru LGA and Degema LGA of Rivers State do not agree with our result.

			 

			Transportation practices

			Table 5 shows the common transportation practices associated with hatchery. Most of the farmers (43.8% strongly agree and 27.1% agree) with starvation of fish (brood-fish and fingerlings) before embarking on transporting them. Most of the respondents use open containers (60.4% strongly agree and 25% agree). Some 20.8% and 31.3% strongly agree and agree, respectively on the use of closed containers in transportation of fish.  To deal with stress associated with transportation, most catfish farmers add Salt/ other chemicals (45.8% and 29.2% strongly agree and agree, respectively) and palm oil (45.8% and 31.3% strongly agree and agree, respectively) to the transporting medium. 

			 

			The purpose of good transportation practices were to deliver healthy fingerlings and sufficiently reduce stress and maintain appearance. Several chemicals are added to the transportation medium to maintain the integrity of transported fingerlings, reduce stress and reduce mortality (Swann, 1993, Crosby et al., 2006). Falaye et al. (2012)  noted that addition of palm oil at the varying concentrations kept the freshness of the fish during transportation thereby improving the market value of transported live catfish.  Transport brood fish in well oxygenated, sealed tanks with plenty of room for movement.

			 

			Conclusion

			 

			The study assessed perception of biosecurity in hatcheries by catfish farmers in Obia-Akpor Local Government Area of River State, Nigeria. The study provided valuable information on the opinion of catfish farmers on biosecurity measures in catfish hatcheries. Farmers recognized eggs and fingerlings mortality as important factors in fish hatchery and identified fungal, bacterial and water quality related issues as causes of mortality. Moreover, restriction of visitors access, disinfection using  Malachite green, Salt and Chlorine, use antibiotics to prevent diseases, preparation of own saline water, and quarantining of brood-fish for 2-14 days were identified as most important biosecurity measures.  Governments at all levels in Nigeria and regulatory agencies must move in quickly to mop up noxious substances used in fish production such as malachite green.

			In our opinion, catfish farmers’ view of biosecurity measures are inadequate and would not likely prevent an outbreak. The poor level of awareness of record keeping makes training of the farmers on different aspects of biosecurity urgent and compelling.  It important that catfish farmers establish biosecurity protocols in hatchery facilities to prevent or curb the introduction and spread of disease within or between hatchery facilities. The result of this research could be a guide to government and professional groups in designing effective biosecurity program or Best Management Practices for hatchery operators.
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Catfish Farmers’Perception of Biosecurity Control Measures in Obio/
Akpor Local Government Area, Rivers State, Nigeria

NWAFILI SYLVANUS ANENE, IBINABO JESSICA

Department of Fisheries, Faculty of Agriculture, University of Port Harcort, PMB 5323, Choba, Rivers State,
Nigeria.

Abstract | The study was carried out to assess the perception and level of biosecurity measures adopted by catfish
farmers in Obio/Akpor District of Rivers State with respect to hatchery operations. Data was collected from 49 catfish
farmers by interview and structured questionnaire. Descriptive statistics was used to analyze data obtained based
on 4-point Likert scale. The result show that 81.63% of the catfish farmers had previous experience with eggs and
fingerlings mortality. Majority of the respondents (81.63%) strongly agree that eggs mortality experienced in hatchery
was due to fungal infection while 40.82% strongly agree that fungal infection was responsible fry/fingerlings losses in
the hatchery. In general, the catfish farmers’ perception of causes of eggs and fry/fingerlings mortality were positive
(strongly agree or agree) on 6 items and negative on S other items. The respondents held positive position on 10
biosecurity measures including restriction of access, disinfection of facilities, use of malachite green, sodium chloride,
lime, chlorine, antibiotics and self-prepared saline water. The study also show that specialized equipment were not used
in transportation and palm oil and some chemicals were added to transportation medium as anti-stress. There is the
need to train catfish farmers’ on biosecurity measures and record keeping to further drive the growth of aquaculture
production in Nigeria.
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INTRODUCTION cies is highly adaptable and tolerates poor water quality, a

characteristic that enables them to stay out of water and

Nigeria is the leading aquaculture producing country poorly oxygenated water for long which lends its culture

in Sub-Saharan Africa, ranking second in the Afri- to traditional method in ponds and little expertise, thereby

can continent after Egypt (Hinrichsen et al.,, 2022; FAO, contributing to food security in Nigeria. Most of Clariid
2020). The increase in aquaculture production are mainly ~catfish produced in Nigeria now come from farming.

due to increased investments in technology such as such
as the use of extruded feed, water circulation systems, and Hatchery bred Clariids in Nigeria are mainly Clarias garie-

improved farm management practices and catfish culture, ~pinus, Heterobranchus longifilis and Heterobranchus bidorsalis
notably the Clariids and their hybrids (Adewumi and and the hybrid of C. gariepinus and Heterobranchus species
Olaleye, 2017). The Clariid catfish are healthy food-fish ~which are induced to breed artificially in captivity. Despite
that are hardy, low value and adapted to low :;lquaculture the availability of other finfish species - Oreachromis niloti-
technology and high stocking density. Typically, the spe- cus, Tilapia guineensis, Gymnarchus niloticus, Channa obscura
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