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ABSTRACT: Heterobranchus longifilis is a hardy fish species known for its ability to withstand
stress in aquaculture, resistant to diseases, gives high yields, exhibits high fecundity and grows
fast in cultured enclosures. For Clariid species to thrive in enclosures, periodic tank washing and
salt application are mandatory. Low levels of salt used to wash fry tanks are reported to be
beneficial for growth and survival of fish through minimising stress and eliminating ectoparasites.
This study aimed to demonstrate that regular application of salt and tank washing improve
hatchery output. Using a factorial experimental design, six thousand Heterobranchus longifilis fry
were dllocated to the following four treatments in triplicates: |) Neither washing nor salting, 2)
washing and salting only, 3) washing only, and 4) salting only. The experimental duration was
thirty-five days. Twelve fry plastic tanks measuring 0.8 x 0.8 x |.Im 2 were used. Stocking was
five hundred fry per tank, each with an initial average body weight of 352 g. Results showed that
final weights ranged from 409 to 516 g. Percentage survival rates were 80 in the washing and
salting treatment, 7 lin the washing only treatment, 5 lin the salting only treatment and 45 in
the neither washing nor salting treatment. Condition factor ranged from 1.1 to 1.5, an indication
of fish wellness. Water quality parameters were within expected normal range. This study
concludes that periodic washing and salt application significantly improve water quality, prevent
diseases, minimise stress and support growth and survivability of fish in cultured enclosures.
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Highlights
o Plastic rearing systems for Heterobranchus longifilis fry using the washing and salting only procedure, improved

the survival rate of Heterobranchus longifilis fry to more than 80%;

e b-values of less than 3 in Heterobranchus longifilis fry indicate negative allometry in growth pattern, i.e. the fish

grew more in length than in weight after the experimental duration;

e The best growth, survival rate and condition factor were observed in the washing and salting rearing system
evidenced by a condition factor of 1.5

1.0 Introduction

The yearning for fish as food in the diets of consumers has heightened consumer interest in properly balanced nutrition
options (Sobczak et al, 2022). Currently, fish farming has become the fastest-growing business in Nigeria, Africa’s
second-biggest aquaculture producer (Ogunji and Wuertz, 2023). Aquaculture production involves raising fish from
the fry to broodstock stage in enclosures with human intervention in the breeding and rearing process (Araujo et al,
2022). The species of catfish considered reliable for enclosed culture include: Heterobranchus longifilis, Clarias gariepinus,
and Heterobranchus bidorsalis. They are important in hybridization advancements in the production of crossbreds like
Clariabranchus, Heteroclarias, and Clariobranchus (Robert, 2023). The current growth trend in aquaculture can be
sustained by seed production with high fertilisation, survivability rates and fastest growth (Torsabo et al,, 2024). These
three indicators are the deciding factors that the average fish farmer seeks to incorporate into breeding programmes.
Adequate knowledge about culture enclosures is very valuable because fish farmers need information about
aquaculture enclosures that promote faster fish growth and productivity (Borah et al, 2023). There are diverse
aquaculture enclosures depending on breeding methods, farm practices, equipment, machinery, and modern integrated
breeding systems, ranging from enclosures such as earthen ponds, concrete tanks, plastic tanks, to fiber glass tanks
(Turlybek et al., 2025). They are collectively termed “artificial fish enclosures” and the culture system using such tanks
are aptly called “artificial fish propagation” (Abdulraheem et al., 2020). Aquaculture challenges in Nigeria include losses
of fry in production, lack of improved seeds, poor water quality, faulty marketing structure, high feed costs, insecurity
and feeble aquaculture governance policies and implementation (Okon et al, 2025), hence the need for this
investigation, to ensure optimal productivity and reduction in fish losses (Robert et al, 2024). Therefore, this study’s
primary objective was to compare the survival and growth rate patterns of Heterobranchus longifilis fry in plastic
enclosures using four rearing systems and procedures of periodic tank washing and tank salting, washing only and
salting only.

2.0 Materials and methods

2.1.1 Water source
The Kigera Dam, of the National Institute for Freshwater Fisheries Research supplied water for this project.

2.1.2 Experimental Fish
Heterobranchus longifilis fry numbering six thousand, were purchased from the hatchery unit of National Institute for
Freshwater Fisheries Research New Bussa, Niger State of Nigeria.

2.1.3 Experimental Site
Experimental site was the Fish breeding and culture unit of NIFFR. New Bussa is located at 9°53'N 4°31'E coordinates
(Robert et al,, 2019).

2.2 Experimental Procedure and Design

2.2.1 Distribution of fry

Five hundred fry were randomly estimated and distributed into twelve plastic tanks. Treatments were triplicated.
Treatment tanks were continuously aerated using aerators. Treatments were as follows:

Treatment WPy - no washing nor salting procedure. These were the control fry tanks.

Treatment WP - the washing and salting only procedure.

Treatment WP, - the washing procedure only.

Treatment WP;s - the salting procedure only.
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Sampling activities involved common table salt application for which the quantity of 2g/litre was used. At every 7-day
interval, the inner tanks and walls of the plastic were washed using soft foam. Fry were fed to satiation using a specially
formulated NIFFR feed. A twice daily feeding regime at 9am and 6pm initially with 0.5mm NIFFR-formulated feed was
implemented and later adjusted to 0.8mm after acclimatisation to the end of experiment. Fry were weighed with
CAMRY 500 weighing balance. Feed waste in the plastic tanks was siphoned twice daily at 7am and 4pm. Water quality
parameters were measured weekly on every sampling day.

2.2.2 Experimental Design
The experimental design was a factorial design involving four treatments with three replicates, each.

2.3 Growth parameters
% Survival = number of fingerling survivors at the end of study X 100

number of fry stocked at the beginning of the study (Mohammed et al,, 2024).

Specific Growth Rate % day = log, final weight — log, initial weight X 100
Time (days) (Md. Hashibur et al,2022).
Mean weight gain = Final weight (W) — Initial weight of fish (W) (Abdulraheem et al., 2020).

FCR= Total weight of dry feed offered / Total weight gain (Yang et al., 2025).

2.4 Physico-chemical parameters
Water quality parameters measured during this investigation were: pH, DO, Water temperature, Conductivity, TDS,
Turbidity, Chlorides, Ammonia, Nitrates and Ammonium.

2.5 Data analyses

The data were statistically analysed using factorial analysis in SPSS version 20.0. while correlations procedures were
used to evaluate length and weight relationships. Tukey’s pairwise probability test was used for mean separation at the
p< 0.05 level of significance. PROC REG procedures were used for simple regression analysis for predicting growth
patterns. The model used for the factorial analysis included the fixed effects of washing, salting, feeding regime, and
washing nested within salting interval, while tank was used as a random effect.

3.0 Results
3.1 Figures and tables

600 -
500 -

Weight (g)
[
=
S

Treatments

=o—No washing nor salting VWP 0 Washing and salting WP |

Figure | Growth response of Heterobranchus longifilis fry cultured in WPoand WP, treatments.
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Treatments

=o—\Vashing only WP 2 Salting only WP 3

Figure 2. Growth response of Heterobranchus longifilis fry cultured in the WP 1,4 VWP3 treatments.
WPs= no washing nor salting procedure. VWP, = the washing and salting only procedure. WP, = the washing procedure

only. WP;3 = the salting procedure only.

Table | Growth response of Heterobranchus longifilis fry in different treatments.

Parameters WP, WP, WP, WP;

Initial weight (g) 352+0.002 352+0.002 352+0.002 352+0.002
Final weight (g) 409+0.00 515.68+0.19> 423+0.01¢ 412+0.014

Mean weight gain (g) 57.0+0.00 163.68+0.63b  71.0+0.00 < 60.0+0.00 ¢
Specific growth rate (%) 2.61+0.01> 2.71+0.08b 2.62+0.03¢ 2.61+0.05
Survival rate (%) 45.0£0.102 90.0+£0.93° 71.0+0.40 < 51.0+0.01 d
Condition factor (K) 1.10£0.00d 1.50+0.002 1.30£0.00° 1.22+0.00

Means in the same column (for each section) with different superscripts are statistically different (p<0.05).
WPs= no washing nor salting procedure. VWP, = the washing and salting only procedure. WP, = the washing procedure

only. WP;3 = the salting procedure only.
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Table 2. Mean cumulative mortality and survival rates for cultured Heterobranchus longifilis fry in different treatments

under the study.

Parameters Mortality rate %Cumulative mortality  Survival rate ~ %Cumulative survival
WP, 275 55 275 45
WP, 100 20 400 80
WP, 145 29 355 71
WP; 245 49 255 51

WPs= no washing nor salting procedure. VWP, = the washing and salting only procedure. WP, = the washing procedure

only. WP;3 = the salting procedure only.

Table 3. Water quality parameters taken for cultured Heterobranchus longifilis fry in different treatments under the

study.

Parameters WPy WP, WP, WP;
Water temp °C 29.0£1.152 29.0+0.00- 29.0£0.132 28.9+0.000
DO (mg/l) 5.80+0.000 5.90+0.102 5.85+0.23b 5.90+0.02-
pH 7.35+0.042 7.35+0.202 7.35+0.012 7.35+0.192
TDS (mg/l) 24.0+0.30 24.5+0.000 24.5%1.00® 24.5%0.45b
Conductivity (uS/cm) 125.00+0.002 125.00+£0.002  125.00+0.00= 125.00+0.002
Turbidity (NYU) 5.35+0.002 5.35+0.002 5.35+0.00~ 5.35+0.002
Chlorides (ppm) 32.011.202 32.0£11.002  30.0+11.00< 31.0£9.800
Ammonia NH4 (mg/l) 0.01+0.00~ 0.01+0.00- 0.01+0.00~ 0.01+0.00~
Nitrate NO3 0.01+0.00- 0.01+0.00- 0.01+0.00- 0.01+0.00-
Ammonium NH;3 0.01+0.00- 0.01+0.00- 0.01+0.00- 0.01+0.00-

Means in the same column (for each section) with different superscript are statistically different (p<0.05).

WPs= no washing nor salting procedure. VWP, = the washing and salting only procedure. WP, = the washing procedure

only. WP;3 = the salting procedure only.
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Table 4. Length-weight regression for cultured Heterobranchus longifilis fry in different treatments under the study.

Treatments Intercept (a) Growth patterns (b) Coefficient of determination (R2)
WP, 0.5 1.0l 0.45
WP, 0.75 1.78 0.72
WP, 0.60 |.64 0.6l
WP;3 0.55 1.50 0.51

WPs= no washing nor salting procedure. VWP, = the washing and salting only procedure. WP, = the washing procedure
only. WP;3 = the salting procedure only.

Observed trends and patterns in results

There was no significant difference (p>0.05) in the initial weight of Heterobranchus longifilis fry across all treatments at
the commencement of the thirty-five-day experimental duration as portrayed in Figures | and 2. There were, however,
significant differences (p<0.05) in final weights of Heterobranchus longifilis fry between all treatments (Table |). Growth
patterns of the fry in Table | also revealed a negative allometric growth in length more than in weight in all the
treatments, indicative of an excellent state of wellness. As indicated in Table 2, survival significantly differed (p<0.05)
across all treatments where the fry reared in plastic tanks using the washing and salting only procedure (WP, fared
the best at a cumulative survival rate of 80%, closely followed at 71% by the fry reared in the washing only treatment
(WP,). Table 3 shows that most of the water quality parameters were within the expected normal ranges (Xu & Boyd,
2016) from commencement to the end of the experiment without any significant differences (p>0.05) between
treatments in water temperature, pH, conductivity, turbidity ammonia, nitrate, and ammonium contents. However,
there were significant differences (p<0.05) in dissolved oxygen, total dissolved solids and chloride between treatment
groups (Table 3). Results of the length-weight regression analysis in Table 4 explained between 45 and 72% of the total
observed variation in growth patterns of the fry in different treatments as indicated by the coefficient of determination,
indicating a strong positive relationship between the two variables.

4.0 Discussion

The fact that there was no significant difference in the initial weights of Heterobranchus longifilis fry across all treatment
groups at the commencement of the thirty-five-day experiment indicates that all fry were at the same experimental
baseline for future comparison of weight changes with time without any bias. This conforms to international best
practice standards of providing an unbiased commencing level playing field of similar initial weight between all treatment
groups. The significant differences in final weights and survival rates between treatments in this study suggest that the
regular application of salt and washing improve hatchery output and fish productivity in agreement with previous
reports by Abdulraheem et al,, (2020). The underlying biological mechanism behind this observation could be attributed
to the chloride component of salt known to eradicate pathogenic bacteria (Awe et al,, 2025). The observed negative
allometric growth pattern in length more than in weight in all the treatments was indicative of an excellent state of
wellness, which could possibly have been because of good adaptation to the rearing enclosure by the fry. In a study of
length-weight relationships, condition factor and growth patterns of Clarias gariepinus and Oreochromis niloticus, Auta et
al, (2025) reported a similar observation in growth patterns and b-values that were attributed to fish adaptation to
the reservoir environment. Whilst most of the water quality parameters in this study were within the expected normal
ranges (reference values for fish pond water quality parameters can be found in Xu & Boyd, 2016), the significant
differences in dissolved oxygen, total dissolved solids and chloride between treatment groups could be attributed to
the stocking density, because it has been previously reported that dissolved oxygen drops significantly in a densely
stocked enclosure (Azhar et al,, 2022). It could also be due to the feeding regime that leads to increased fish respiration
and increased waste loads in the tanks (Zhang et al, 2023). The increase in total dissolved solids could be attributed
to water management practices and organic matter deposits in the tanks (Nagaraju et al, 2022), while differences in
chloride values between treatments WP, and VWP;3 could possibly be because of the salt application treatment (Mathai
et al,, 2025) and dissolution of salts from the water source (Hong et al., 2023).
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5.0 Conclusion

This study concludes that both tank washing and salt application ensure favourable growth conditions for fry. Further
investigation to determine the optimal salinity levels in washed tanks for optimal growth in a wide variety of cultured
fish species is needed. Future research into integrated management practices of tank cleaning using saline protocols
alongside nutrient absorption for enhanced fish growth is apt and will be of immense interest to fish farmers.
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