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ABSTRACT

A study was conducted to determine the growth performance and economic viability of culturing
Amur Catfish (Silurus asotus) using four different feeding regimes: Every-day feeding (EDF),
Every two-days feeding (ETDF), Tertian feeding (TF) and Quartan feeding (QF) for 65 days.
Twenty fingerlings of sizes between 2-3 grams each were randomly distributed in 12 glass aquaria
and assigned to each of the feeding regime in triplicates. Fish were fed on commercial feed
(Woosung feed) containing 50% crude protein. Highest specific growth rates (SGR) (5.15 £0.06%)
was recorded in EDF with significance differences in all treatments (P > 0.05). Feed conversion
ratio (FCR) was significantly lower in TF (P < 0.05) while survival rate ranged from 83.33% to
96.67% and was not significantly different among the treatments (P > 0.05). The length-weight
relationship (LWR) analysis indicated that the regression slope b values were not significantly
different (P > 0.05) among the treatments. Partial enterprise budget analysis of S. asofus using
different feeding regimes indicated that net returns above total costs were significantly higher in
EDF (P < 0.05). This shows that every day feeding to satiation is the best feeding regime to be
adopted for economic benefits of rearing Amur catfish.
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Introduction

Fish feed is among the most critically important factors influ-
encing the ability of cultured fish to grow profitably in a fish
farm (Ereiegha, 2018). Rising feed costs increase production
costs, often threatening the economic viability of fish farm-
ing. According to Yusuf & Buhari (2016), some farmers have
abandoned production because Catfish prices were not suffi-
cient to offset the cost of production, which had gone up from
US$ 1 to U$ 1.40 per kg due to the increase in cost of feed.
Earlier studies reported that feeds play a significant role in
effective fish production and its profitability, since almost 40-
60% of the total cost for fish production is covered by the
feed expenses (Craig and Helfrich (2002), Jamu and Ayinla
(2003). Fishmeal costs are particularly volatile, and the use
of fishmeal as a source of nutrients for fish farming is envi-
ronmentally questionable (Hossain et al., 2019). Efforts to
decrease the cost of feeds have been done by replacing fish
meal with plant proteins (Ergun et al., 2008a,b; Yigit et al.,
2010) using different feeding regimes and schedules (Wu et
al., 1999; Patel and Yakupitiyage 2003; Davies et al., 2006;
Goda et al., 2007; Abdel-Tawwab and Ahmad (2009)), opti-
mizing feeding frequencies (Marimuthu et al., 2010) and ad-
justment of offset timing of supplemental feeding (Brown et
al., 2000) but this papers focuses on different feeding regimes
to decrease the production cost, without decreasing growth
performance of fish.

Amur catfish, also known as Japanese common catfish (Si/u-
rus asotus), is a freshwater catfish species from the family
Siluridae. It is found in Japan and continental East Asia and
is considered as one of the important freshwater species in
Korea. The production of Amur catfish in Korea increased
from 2,745 tons in 2000 to 5,139 tons in 2017 with a direct
sales value of over US$ 13.7 million (FAO, 2020). Amur cat-
fish is usually reared in water bodies around paddy fields in
peninsular and efforts have been made to establish intensive
production systems, requiring careful nutritional manage-
ment at an elevated production cost. According to Jobling
(1982), fish fed less frequently consume larger amounts of
feed at each feeding time compared to fish fed on a daily ba-
sis, contributing to improved growth performance. The rate
of feeding to conversion relationship is of significant interest,
since insufficient or excessive feeding contributes to de-
creased feed efficiency and growth, elevated production costs
and deteriorating water quality (Shell 1996; Luthada 2012).
Research to decrease the production costs of Amur catfish has
been done by use of alternative protein-rich ingredients and
the use of a fermented by-product of mushroom as a fishmeal
replacer (Katya et al., 2014).

Managing feed to improve production and economic returns
have been investigated for various fish species including Nile
tilapia (Oreochromis niloticus; Bolivar et al., 2006; Opiyo et
al., 2014), Gilthead sea bream (Sparus aurata) (Yigit et al.,
2012); two band Seabream (Diplodus vulgaris; (Bulut et al.,
2014) and African catfish (Clarias gariepinus) Davie et al.,
2006). Feeding frequency can strongly affect the ingestion of
feed and nutrient absorption hence influencing the growth
performance of fish (Marimuthu et al., 2010). This study was
designed to assess the effectiveness of intermittent feeding
regime on growth performance and yield of Amur catfish (Si-
lurus asotus) by determining the feeding regime that gives the
best economic returns of S. asotus cultured in tanks.

Material and Methods

Experimental Design and Diet

The experiment was done in a completely randomized design
in glass aquaria at the Pukyong National University, Busan in
the Republic of Korea. A daily and alternate feeding program
of one, two and three alternating days was used on Amur cat-
fish fingerlings obtained from the Namsangju fish farm
(Namsangju, Republic of Korea). A total of 240 fingerlings
with a length of 6-7 cm and a weight ranging between 2-3 g
were acclimated to experimental conditions prior to the start
of the feeding trial. Afterwards, 20 fingerlings were distrib-
uted in each of 12 aquaria tanks in a semi-recirculating sys-
tem of 28 litres, containing filtered fresh water with aeration.
The aquaria had a constant water flow rate of 2 L min" and
water temperature maintained at 25°C.

The 12 aquaria were randomly assigned treatments of differ-
ent feeding regimes of every-day feeding (EDF), every two-
days feeding (ETDF), tertian feeding (TF) and quartan feed-
ing (QF) in triplicate treatments. Fish were fed on a commer-
cial sinking catfish feed (pellet size 4mm), obtained from
Woosung feed company limited, Republic of South Korea for
the first two weeks (Table 1) and later changed to 6 mm
floating pellets from the same company for the remainder of
experimental period. The proximate composition of the diet
used as prescribed by the manufacturing company is pre-
sented in Table 1. Feeding frequencies were monitored ac-
cording to a feeding schedule “weekly guide” with appropri-
ate days of feeding (Table 2). Fish were fed according to the
feeding schedule except for the sampling days after every two
weeks. At every feeding day, feeding was done twice a day
at 1000 hrs and 1500 hrs to satiation. Feeds of every tank was
weighed, broadcasted to the fish, until they stopped eating,
then the remaining amount was weighed to get the actual
amount of feed eaten.
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Table 1. Proximate composition of the commercial diet

Parameter % Composition
Crude protein 50.0%

Lipid 13.0%

Calcium 2.0%

Crude fibre 3.0%
Phosphorus 2.7%

Crude Ash 17.0%

Table 2. Weekly feeding schedule

Day Every-day Every Tertian Quartan
feeding two-days  feeding feeding
(control, EDF) feeding (TF) (QF)
(ETDF)
Monday v v v v
Tuesday v - - -
Wednesday v v - -
Thursday v - v -
Friday v v - v
Saturday v - - -
Sunday v v v -
Monday v - - -
Fish Sampling

Fish were starved for 24 hours prior to sampling. Total
length to the nearest 0.1mm was measured using a 30 cm
measuring board, and weight was measured using analytical
balance with the precision of 0.01g. At the end of the trial,
fish were counted in every tank to calculate survival.
Growth parameters including weight gain, specific growth
rate (SGR), Length-weight relationship, survival rate, Feed
conversion ratio (FCR), Feed intake and the enterprise
budget were calculated using the following formulae respec-
tively.

Specific Growth Rate (SGR) and length-weight relationship
were calculated as described by Novoa et al., (1990).

Specific Growth Rate (SGR)
=Log. (final weight)-log. (initial weight) x 100% Equation. 1

Culture Days

A table showing ‘a' and ‘b’ values of the length-weight rela-
tionship was determined as per the Le Cren law of 1951:
W= aL®, Where; W= Weight of fish in grams, L= the ob-
served total length in (cm), a= the regression intercept, b= re-
gression slope

% survival rate (%SR)

= Final number of fish x 100% Equation. 2

The initial number of fish
Feed Conversion Ratio (FCR)

= Weight of dry feed fed (g)
Live weight gains of fish (g)

Weight Gain (g)

Equation. 3

= Final mean weight (g) — Initial mean Weight (g)
Equation. 4

Feed intake (FI)

= Amount fed — wasted feed Equation. 5

Net fish yield

= total weight of fish at harvest—total weight of fish at stocking
Equation 6

Water Quality Management

Solid wastes were removed in a sedimentation tank at least
twice a week for maintenance of water quality. Physico-
chemical parameters, including temperature and pH were
measured using a pH meter (YSI model: JA-100), Dissolved
Oxygen (DO) was measured two times a day at 10.00 AM
and 4.00 PM using a dissolved Oxygen meter, (model No:
PDO-519) . Total Ammonia Nitrogen (TAN), and Nitrite-Ni-
trogen were measured once a week at 9AM using standard
laboratory water quality analysis methods according to Boyd
& Tucker (1998).

Profitability Analysis (Economic Feasibility)

A partial enterprise budget was used to assess the economic
performance of the different feeding regimes. The costs con-
sidered for the enterprise budget were the Investment costs
(Capital), Variable costs (VC) and Fixed costs (FC) accord-
ing to (Bailey et al 1992). Daily fed fish were considered as
the reference point for feeding frequency. The budget was re-
stricted to cost and revenue items influenced by proposed var-
iations in feeding frequency and in determining the possible
variations in profit at different feeding frequencies (Opiyo et
al., 2014). The cost benefit analysis of the current enterprise
was done for each treatment. In the current study, the cost of
feeds, fingerlings and other items were estimated as per the
existing market prices. The variables included in the enter-
prise budget were as follows:-
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Gross Returns
This income was generated from the sale of the Amur catfish.
Variable Cost (VC)

These are costs that vary with production. They are also
called operational costs. They are the cost of fingerlings and
feeds that were used in every tank during the culturing period.

Fixed Cost (FC)

These are costs that were incurred regardless of the level of
production of the enterprise. They are the depreciation, inter-
est on the investment, water analysis kits cost, culture facility,
permits and licenses, taxes, insurance etc. and any other cost
that are not related to the actual enterprise production.

Total Cost (TC)

It was obtained by adding the Variable costs (VC) and Fixed
costs (FC).

Net Return Above Total Costs

It was obtained by subtracting Fixed costs (FC) from Returns
above variable cost.

Yield

This was the total biomass (kg) obtained from every feeding
regime at the end of the culturing period.

Unit Selling Price

It is the price of selling 1kg of the products from every feed-
ing regime

Break-Even Price (BEP) Above Total Cost

It was obtained by dividing the Total costs over the yield in
kg of every tank/system

Break Even Price Above Variable Cost

This was calculated by dividing the Variable cost (VC) by
total production (Yield). It determines the production cost
and the market price that is required to recover variable and
fixed cost.

Break Even Yield

It was obtained by dividing the Total Costs by the Unit selling
price.

The Input Expenditure
e Cost of Amur catfish fingerlings @ US 0.05 $
e Cost of 50% crude protein feed @ US 0.5 $ per kg

https://doi.org/10.3153/AR20015
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e Cost of fish harvested per tank @ US 3 $ per kg
e  Other miscellaneous @ 5 US $ per tank
Data Analysis

Data were expressed as means + SE. All the trial data were
analysed using one-way analysis of variance (ANOVA) to
determine difference among groups.. Comparison of means
between groups was done by Tukey's HSD test. Statistical
differences were considered at (P <0.05). Data were analysed
by SPSS version 20 statistical software (Version 20 for win-
dows).

Results and Discussion

The overall calculated variables of all results including ini-
tial-final length and weight, weight gained, SGR, feed intake,
FCR, condition factor and survival rate are summarized in
Table 3.

Final mean weight was higher in fish in the EDF regime
(171.74 £10.09 g) and lowest in QF. The highest weight gain
was observed in the EDF (165.70 £9.98 g) followed by ETDF
(136.46 £4.92 g). SGR over the culture period decreased with
an increase in feeding frequency. The highest was on EDF
(5.15 £0.06 % day ') while the lowest SGR was in QF with
a value of 4.24 £0.12 % day . There were significant differ-
ences among the treatments for final body weight, weight
gain and SGR (P < 0.05). With regard to feed intake, EDF
consumed the highest amount of feed (2813g) for the sixty-
five days while QF consumed the least amount of feeds
(656g). On the other hand, FCR increased with the decrease
in feeding frequencies except at TF where the FCR value was
0.65. The lowest FCR was observed in QF and the highest
FCR was observed in EDF. With regard to feed utilization,
there was a significant difference (P < 0.05) in the FCR of the
different feeding regimes. Due to feeding sinking pellets and
changing to floating pellets in the third week of experiment,
it was observed that less amount of feed was consumed dur-
ing the first two days of the third week after changing sinking
to floating pellets to the fish. Additionally, fish were using
more effort to reach feeds, which was unusual compared to
feeding on sinking pellets in the first two weeks.

In this study, the highest survival rate was observed in ETDF
(96.67 £3.33 %) followed by EDF having 95.00 £2.87 %. The
survival rates among the treatments were not significantly
different (P > 0.05). Length-weight relationship of the fish
indicated highest b-value for QF (2.76 +0.29) followed by
EDF. The (b) values were however not significantly different
in all treatments (P > 0.05). The condition factors of fish in
all the feeding regimes ranged from 0.70 to 0.73 and were not
affected by the feeding regime (P>0.05).
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Water Quality Parameters ammonia nitrogen (TAN) and Nitrite-Nitrogen (NO,-N) lev-
els were observed in EDF which was receiving feed daily and
were at 0.86 £0.22 mg L and 0.73 £0.22 mg L™ respectively.
However, the TAN levels were not significantly different

(P>0.05) in all the feeding regimes.

Water temperature was kept at 25°C in the entire culture pe-
riod in all the treatments. Higher dissolved oxygen was ob-
served in QF and was increasing with the decrease in feeding
frequency (Table 4). Dissolved Oxygen values were signifi-
cantly affected by the feeding regimes (P>0.05). High Total

Table 3. Growth performance of amur catfish (Silurus asotus) on different feeding regimes for 65 days

Variables Treatments

Every-day Every two-day Tertian feeding Quartan feeding P-value

feeding (EDF) Feeding (ETDF) (TF) (QF)
Initial Length (cm) 8.10 £0.00? 7.97 £0.14° 8.02 £0.22° 7.67 £0.12° 0.23
Final Length (cm) 28.75 £0.45° 27.05 £0.39° 24.60 +£0.69° 23.14 £0.43° 0.00
Initial Weight (g) 6.04 £0.11% 5.28 £0.32% 5.46 +0.66° 5.55+0.31° 0.61
Total Initial Weight (TIW) (g)  120.75 +2.19° 105.65 £6.40° 109.13 £13.15*  111.07 £6.11* 0.60
Final Weight (g) 171.74 £10.09*  141.75 £10.09° 104.50 £10.09°  87.65 +5.62¢ 0.00
Total Final Weight (TFW) (g)  3307.30 £84.50* 2688.30 £41.3° 1789.70 £77.40°  1369.70 £60.7¢  0.00
WG (%) 2740.70 £1.16°  2611.50 £2.38" 1834.10 £1.15°>  1486.20 +£1.25°>  0.00
SGR 5.15 £0.06* 5.07 +£0.14% 4.55 +0.09° 4.24 +0.12° 0.00
Feed Intake (g) 2813.30 £52.07° 1551.50 £139.55°  1099.90 £32.97° 656.51 +9.07¢ 0.00
FCR 0.88 £0.01% 0.60 +0.01° 0.65 £0.01% 0.52 +£0.032 0.00
Survival Rate (%) 95.00 +2.87% 96.67 £3.33° 86.67 +6.01° 83.33 +6.01% 0.22
b-value 2.65 +£0.06° 2.62 £0.20° 2.64 £0.15° 2.76 £0.29° 0.96
Condition factor (K) 0.72 +0.01° 0.73 £0.02° 0.70 £0.01° 0.70 £0.01° 0.21

The values are articulated as Mean + Standard Error (SE). Values in the same row with same superscript letters are not significantly different
(P>0.05)

Table 4. Water quality parameters of Amur catfish (Silurus asotus) on different feeding regimes for 65 days

Variable Treatments
Every-day feeding Everytwo-day Tertian feeding Quartan feeding P-Value
Control (EDF) feeding (ETDF) (TF) (QF)
Temperature (°C) 24.00 £1.06° 24.00 £1.06° 24.00 £1.06° 24.00 £1.06° 0.07
Dissolved Oxygen (mg L") 5.86+0.18" 6.14 £0.17%* 6.40 £0.18% 6.60 £0.18* 0.04
pH 6.87 +£0.17° 6.86 £0.20° 6.45+0.11°% 6.36 +0.18° 0.07
NO:-N (mg L) 0.73 £0.22° 0.53 £0.15° 0.48 +0.14¢ 0.46 +0.14° 0.63
TAN (mg L") 0.86 +0.25*° 0.73 £0.22° 0.65+0.22% 0.64 +0.38* 0.87
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Enterprise Budget Analysis of Amur Catfish

The economic performance of the different feeding schedules
is summarized in table 5 below. There was a significant dif-
ference between the net returns above variable cost (VC) for
all treatments (P<0.05) and the returns were decreasing with
increasing feeding frequency. The cost of feed increased with

https://doi.org/10.3153/AR20015

an increase in feed frequency. The cost of feed was signifi-
cantly higher in EDF with an equivalent of 1.11 U$D. For all
treatments, the returns above variable costs and net returns
above total costs were significantly higher in EDF (P < 0.05)
in comparison to the rest of the treatments. However, none of
the treatments had a negative net return on total costs and the
break-even price above total variable costs was below the
unit-selling price of each fish in all the treatments.

Table 5. Partial enterprise budget of Amur catfish (Silurus asotus) on different feeding regimes (US$)

Variable Treatment

Every-day Every two-day Tertian Quartan

feeding (EDF) feeding feeding (TF) feeding (QF)

(ETDF)

Gross Revenue 9.92 £0.25% 8.07 +0.12° 5.37 £0.23° 4.11+0.18¢
Variable Cost (VC) 2.11 +0.03* 1.78 £0.02° 1.55 £0.02° 1.33 £0.00¢
Returns above VC 7.81 £0.23° 6.29 £0.10° 3.82 £0.21° 2.78 +0.18¢
Fixed Cost (FC) 0.30 £0.00* 0.30 +0.00° 0.30 £0.00* 0.30 £0.00°
Total Cost (TC) 2.41 +0.03* 2.08 £0.02° 1.85 £0.02° 1.63 £0.00°
Net returns above TC 7.51 £0.23° 5.99 £0.10° 3.52£0.21° 2.48 +0.18¢
Yield (Kg/pond) 3.31 £0.08% 2.69 +£0.04° 1.79 £0.08° 1.37 £0.06¢
Unit selling price 3.00 +£0.07 3.00 +£0.00° 3.00 +£0.00° 3.00 £0.00*
Amount of feed consumed (kg) 2.22 +0.05* 1.55 £0.04° 1.11 £0.03° 0.65 £0.01¢
Cost of Feeds 1.11 £0.03 0.78 £0.02 0.55 +£0.02 0.33 £0.01
Break Even Price of total cost 0.73 £0.01° 0.77 £0.01° 1.04 £0.04° 1.19 £0.05%
Break Even Price of Variable Cost  0.64 +0.01° 0.66 £0.00° 0.87 +0.03* 0.97 £0.04*
Break Even Yield (kg) of TC 0.80 +0.01° 0.69 +0.01° 0.62 +0.01° 0.54 +0.00¢

*Values are articulated as mean + SE. Values in the same row with the same superscript letters are not significantly different (P > 0.05).

Growth Parameters

This study indicates that feeding frequency has a substantial
impact on fish growth. Fish that were fed daily to satiation
had a high weight gain and high SGR. The high growth per-
formance acquired by the fish fed daily was because of the
high amount of feed consumed daily by the fish and were ef-
ficiently converted to flesh (Verreth & Eding, 1993). Simi-
larly, better growth rate and food efficiency have been re-
ported for African catfish (C. gariepinus) fed twice per day,
(Marimuthu et al., 2010) and catfish (Heterobranchus longi-
filis) fed twice per day (Davies et al., 2006) which exhibited
higher weight gain, SGR and average final weight in compar-
ison to fish fed once per day. Ali and Jouncey (2004) also
observed high growth rate on C. gariepinus fed daily
(P<0.05).

Other studies have reported no significant difference in SGR
of fish fed daily and those fed alternatively (Schnaittacher et
al., 2005; Cho et al., 2007). The results of this study are sim-
ilar to the findings of Biswal et al., (2006) and Opiyo et al.
(2014) which reported high growth rate in Indian major carps

(Catla catla) and Nile tilapia (Oreochromis niloticus) fed
daily, respectively. In a different study, no significant differ-
ence were observed in the mean weight gain, daily weight
gain, survival rates except on the amount of feeds used in Nile
tilapia (Bolivar et al., 2006), although the consumption of
pond plankton was an uncontrolled variable in that study. It
is also observed that fish fed less frequently consumed a large
amount of feed at once compared to the fish fed daily during
each meal, resulting in high growth performance.

High FCR was recorded in fish that were daily fed (EDF) fol-
lowed by tertian fed (TF) fish. This was similar to findings of
Salama, (2008) whose experiment on Sea bass (Lates calca-
rifer) fed twice daily which recorded a FCR of 2.43.The re-
sults are an indication that feed consumption and feed con-
version efficiency was subjective to the feeding frequency.
Fish fed every two days did not utilize the feed efficiently
compared to fish on quartan feeding, , indicating that fish on
quartan feeding had better feed conversion to flesh with an
FCR of 0.52. However, Opiyo et al. (2014) observed a low
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FCR of 1.04 in fish that were fed after two-days which was
contradicting the results of the present study whose quartan
feeding regime had the lowest FCR. The relationship between
the feeding frequency and the rate of conversion is very im-
portant in fish culture. When fish are insufficiently fed or ex-
cessively fed, their feed utilization efficiency may decrease,
causing an increase in production cost and water quality de-
terioration (Luthada, 2012). For these and possibly other rea-
sons, studies comparing various feeding schedules often lead
to the recommendation that moderate feeding is commer-
cially optimal (Brown et al., 2004).

In this study, feeding frequency affected the survival rate of
Silurus asotus. Alternate every two-day feeding treatment
had the highest survival rate percentage followed by the daily
feeding treatment. This observation contradicts that of Opiyo
et al., (2014) which showed a significantly high survival rate
of daily fed fish but in line with the study of Bolivar, Jimenez
& Brown, (2006) which recorded a mean survival rate of
63.42 and 55.35 for alternatively fed samples and daily fed
samples respectively.In the current study, the lowest survival
rate for the whole period was 83% in fish on quartan feeding
and could be attributed to high cannibalistic nature of Silurus
asotus when left unfed for more than one day.

A decrease in growth performance was observed with a de-
crease in feeding frequency. Highest decrease was however
observed in fish fed daily. According to Shell (1996), fish fed
excessively results in poor growth due to detrimental effects
of uneaten food decaying in water leading to poor water qual-
ity (Abou-Zied, 2015). Additionaly, regular fish feeding in
controlled conditions increases stress in fish due to the vigor-
ous movement of fish, which leads to loss of energy (Ander-
son et al., 1996).

The mean b value of the quartan feeding was higher (2.76)
compared to the other regimes with no significant difference.
This could be an indication of fish having more girth or more
fat as it grows longer, and spends extra energy for growth and
reproduction (Anderson et al., 1996). The quartan feeding
treatment had fish considered healthier because of b-value of
2.76 - almost 3, the standard exponential b-value of most fish
species; a parameter, which could also be used to deduce the
health condition of fish (Froese 2006). The low b value of the
daily fed fish could be because of high stocking density,
which might have led to stressful environment in the culture
unit. The b-values recorded in this study (2.62 - 2.76) are sim-
ilar to that of Skipjack tuna (Katsuwonus pelamis) observed
by Jin et al. (2015), who further suggested that the b values
should mainly be used for assessing growth rates due to their
high rates of increase during the growth stage.

All condition factors in the present study were less than 1, the
standard figure for condition factor. When K is 1, the fish is
considered to be healthy but less than that shows an unhealthy
condition (Ighwela et al., 2011). For this reason, all the feed-
ing regimes depicted an unhealthy condition of fish. This
could be as a result of the high stocking density which could
possibly led to increasing stress levels of the fish in all the
feeding regimes.

Enterprise Budget

In the present study, holding tanks, water and power were
kept constant and were not considered in the enterprise
budget analysis. Positive net returns were recorded in all the
feeding regimes.. This was in line with the result of Opiyo et
al., (2014) who observed the profitability of Nile tilapia on
alternate feeding regimes in fertilized earthen ponds.. Posi-
tive returns above variable costs indicate that it is profitable
to operate the enterprise in the short run (Engle and Neira,
2005) and negative net returns indicate that the enterprise is
not profitable for the long term (Stone et al., 2008). Engle
(1977) observed a negative net return in every acre of land on
Arkansas catfish production budget and this was because of
high cost of labour in paying the overall manager and super-
visors.

The break-even price above the variable cost of the present
was 0.64 US § per kg for the fish fed on a daily basis. This
indicates that Amur catfish production can be profitable as
long as the price is above 0.6 US $. Feeding fish daily was
the utmost profitable compared to other feeding frequency
due to the fast and high growth performance of the fish be-
cause of high feed consumption leading to a high weight
gain? The cost of feed for the daily fed fish was higher (1.11
US $) compared to the other feeding regimes. The high cost
of feed observed in fish fed daily could be because of the high
consumption of feed during the culture period, unlike the
other feeding regimes.

Conclusion

This study built on the fish growth performance and the uti-
lization of feed for Amur catfish (S. asotus) to be fed to sati-
ation every day for optimum growth, survival, and better
economic returns. Feeding fish to satiation twice every day
was more profitable than other feeding regimes though quar-
tan feeding had reduced labour and production costs.
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