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ABSTRACT. Effects of four feeding regimen [starved for S6days, starved for 28 days and subsequently fed for 28 days.
fed for 28 days and subsequently starved for 28 days. and fed throughout the 56 day grow-out period (control)]:
treatments 1. 2. 3 and 4. respectively on clariid catfish hybrid ( 2 Clarias gariepinus X 7 Heterobranchus bidorsalis)
were studied over 56-days. Catfish in treatment 2 and 3 had lighter weight (P < 0.03) than the control. Carcass fat and
protein increased when the catfish were fed but decreased when the catfish were subsequently starved, but not as low as
in catfish in treatment 1. There was progressive reduction in carcass fat and protéin in catfish starved over the 56 days.
The hepato and viscero-somatic indices were significantly (P < 0.05) lower in catfish in treatment | than other
treatments. Economic performance indices {gross profit, profit index and incidence of cost) were best in treatment 4
followed by treatment 3 and worst in treatment 1. These results indicate that clariid catfish hybrid on starvation at either

first hall or second half cannot catch-up with the control in terms of growth, carcass protein and fat, and yield.
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INTRODUCTION

The production of hybrid Clariid Catfish (2 Clarias
variepinus X 7 Heterobranchus bidorsalis) surpassed
the production of parental species (/1 bidorsalis and €.
guriepinus) and Tilapia due to its improved growth rate,
high yield potential, zfficient feed conversion, resistance
to disease and pood consumer acceptance (Hecht and
Lublinkhoff, 1985; Legendre et al, 1992; Salami et al.,
1993 Adebayo. 1998).

Several fish species are subjected to a natural starvation
period during part of the vear (Boujard et al., 2000).
They have developed an impressive ability to endure
vrotracted  periods of starvation during  which they
mwbilise their body reserves to stay alive (Collins and
\nderson, 1993). Feed is the most expensive input in
fish production. and represents more than 60% of the
totad cost of fish production (Olomola. 1990). Due to the
high cost of fish feed. fish farmers embark on restricted
teeding of fish stocks to reduce cost of praduction. The
ability of fish 1o respond to ¢y cles of under nutrition and
re-feeding  could be  exploited in the commercial
production of fish to cither control the rate of weight
2ain or manipulate the final composition of the body
tissues or improve growth efficiency (Quiton and Blake,
1990. Meloy and Joblking, 1992). This study was
therefore conducted to assess the elfects of imposition of
feeding  regimen  (including  starvation for various
perieds) on growth and survival, carcass composition,

morphological measurements and economic

performance of hybrid clariid catfish.

MATERIALS AND METHODS

Hybrid clariid catfish (45.25 + 0.05g) were randomly
stocked in 12 glass tanks (60 x 40 x 40 cm’) at 10 catfish
per tank. Four treatments were established with three
tanks per treatment: (1) starved for 56 days, (2) starved
for 28 days and subsequently fed for 28 days, (3) fed for
28 days and subsequently starved for 28 days, and (4)
fed throughout the 56 day grow-out period. The fish
were acclimatised to the rearing conditions and food for
7 days prior to the start of the experiment.

During the feeding period, the catfish were fed to
satiation with practical diet containing 40% C.P (Table
1). All fish were removed from each tank every week
and were batch-weighed, and the quantity of diet was
adjusted based on new weight. Growth indices were
estimated from weight measurement as follows;

% Weight gain (WG, %) = [(Wy— W)W, ] x 100

Specific growth rate (SGR. o day) = 100 x (L, W¢—
L, W Vrearing period (days})

Peed Conversion ratio (FCR) ~ dry weight of di_et fed
(2 We— W, ’ :
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Where: W,and Wy are mean initial and final body weight
respectively.

Table 1. Ingredient (g/100g dry matter)
composition of experimental diet

Ingredient (g/100g dry matter) %

Fish meal 14.3 .
Groundnut cake 43.0
Soybean meal 14.3
Yellow maize 18.3
Cassava starch 3.0
Cod-liver oil 1.0
Vegetable oil 1.3
Oyster shell L3
"Mineral and Vitamin Mix 2.5

Salt (NaCl) 0.5
Proximate composition

Moisture (%) 95+03
Ash (%) 94 +0.1
Protein (%) 399+ 0.7
Lipid (%) 43+0.7
Fibre (%) 34405
Nitregen free extract (NFE) 33.6+0.5

'Premix as supplied by Roche Nigeria Limited,
Lages.

At the end of experimental period, three fish from cach
tank were randomly captured and killed by decapitation.
Fish were dissected and liver and viscera weighed to
determine the hepatosomatic (HSI) and viscerosomatic
(VSD indices. The final body weight (bw), liver weight
{lw), and viscera weight (vw) were determined. The
hepatosomatic index (HSI) and viscerosomatic index
were calculated as follows:

Hepatosomatic index (HSI) = 100 (Liver weight/body
weight)

Viscerosomatic index (VSI) = 100 (viscera weight/body
weight)

Carcass weight (cw) was estimated by subtracting
viscera weight from body weight. Carcass to whole body
weight ratio (cw/bw) was calculated as percentage of
carcass to body weight. At the end of the experiment,
proximate composition of fish was determined using the
methods described by AOAC (1990} moisture was
determined after oven-drying at 105°C to constant
weight. ash by incinerating the dried residue for 24h at
550°C in a muffle furnace, total nitrogen (N) was
determined by micro-Kjeldahl procedure and crude
protein was estimated as N X 6.25, and crude lipid was
determined after extraction of dried samples with
petroleum cther.

Comparison of the economic performance indices of the
various feeding regimen were based on the following
assumptions: (1) that the cost of producing 1kg of feed
was calculated based on the prevailing market price of
ingredients, cost of transportation and handling charges:
(i) that the price of kg of clariid catfish hybrid was

A150; (iii) all costs were based on prices in Akure
(Nigeria) in 2002 USS$ =x110.

T'he following indices were calculated:

Net production (g/tank) = mean weight gain X total
number of fish per tank at the end of the experiment.
Gross Profit (8) = value of fish - cost of feed

Profit index = value of fish / cost of feed.

Incidence of cost = cost of feed/ret production.

Statistical Analysis

All Percentage and ratio data were transformed to
arcsine values prior to analysis. All data collected were
subjected to one-way analysis of variance (ANOVA)
test and where significant differences were indicated,
means were tested using least significant Difference
(L.SD) test at 5% level of significance (Zar, 1984).

RESULTS

The WG and SGR of catfish on feeding regimen for
various periods are presented in Table 2. The weight of
the fish were 42.88 + 0.20g, 116.38 + 2.48g, 12429 +
2.20g and 211.42 + 3.20g for treatment 1, 2, 3 and 4
(control) respectively. At the end of the 56 days grow-
out period, the weight of the catfish in treatment 2 was
slightly low but not significantly different (P < 0.05)
from weight of catfish on treatment 3. All the growth
indices showed significant difference (P < 0.03) at the
end of the experiment as a result of feeding regimen.
Fish survival for the 56-day were 60%, 75%, 80%, and
98% for treatment 1, 2, 3, and 4, respectively.

Table 2. Growth performance of clariid catfish hybrid on
starvation for various periods during 56-day grow-out
period.

Period Day Treat WG SGR
ment B
1 1-14 | -0.46 +0.00°  -0.02 +0.00°
2 -0.44 £ 0.00° -0.02 £0.00"
3 40.58 + 0.09° 1.14 £0.05"
4 40.47 £ 0.08% 1.14 £0.03°
7 15- 1 -0.45+0.00° -0.02 + 0.00°
28
2 -0.54 + 0.00° -0.02 + 0.00"
3 4235+ 0.08° 0.72+0.01°
4 41.25+0.08° 0.70 +0.01°
3 29- | -0.54+0.00° -0.02 +0.00°
42
2 3531 £0.06° 1.05+0.01°
3 -0.98 +0.00°  -0.03 + 0.00°
4 41.91 £ 0.07% 0.51+0.00°
4 43- 1 -0.98 + 0.00° -0.04 +0.00°
56
2 36.83+ 0.06° 0.68 % 0.01°
3 -1.92£0.00°  -0.02+0.00"
4 42.60 + 0.06° 0.40+0.01°

Values are means + SD. Values in the same column with
different superscripts within each period are (P < 0.05)
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significantly different,

Table 3. Morphological measurements of clariid hybrid on starvation regimen.

Treatme Body Total Liver Visceral CW/BW HSI VSI
nt weight length weight weight
(g) {cm) (g) (2)
Initial 45.40 14.99 1.35+0.07 448 90.21 297 9.87
+0.23 +0.67 +0.09 +1.86 +0.03 +0.19
] 42.88 18.06 0.37 331 93.65 0.86 7.72
+0.20° +0:09° +0.02° +0.06° +1.95° £0.01° +0.16°
2 116.38 24.31 3.22 10.20 91.07 277 8.76
+2.48° +1.00° +0.09° +0.21° +1.89° +0.03° +0.18°
3 124.29 24.75 3.57 10.97 91.12 2.87 8.83
+2.20° +1.03° +0.08° +0.24° +1.92° +0.04° +0.17°
4 211.42 29.19 6.56 17.52 90.23 3.10 829
+3.20° +1.11° +0.10° +0.65° +1.65" +0.05° +0.18°

Values are means + SD. Values in each column with different superscripts are significantly
(P < 0.05) different.

Table 4. Carcass composition of clariid catfish on starvation for various periods during 56-day grow-out period.

Day Treatment %Moisture YoProtein %oFat %Ash

i 1 69.18 £ 3.06" 17.30 £ 1.01° 8.15+£0.08° 4.09 + 0.02°

28 1 72.70 £3.37° 1601 £1.00°  6.69+0.05° 4.19+0.01°
2 72.73 +345° 16.01 + 1.00° 6.77 £ 0.05° 4.13+0.01°
3 67.98 +3.23° 18.45+1.25° 8.52 4 0.06° 3.73£0.01°
4 68.21 +3.20° 1842+127° 8.55+0.07° 3.64+0.01°

56 1 75.59+3.47° 14.07 £ 0.96* 4,34 +0.02° 5.95 + 0.09¢
2 66.05 £ 3.06 18.26 + 1.52° 8.21 +£0.06° 4.02+0.01°
3 66.01 +3.15" 18.28 + 1.45° 8.67 £ 0.07° 4.13+0.01°
4 67.02+3.24" 1935+1.53°  9.15+0.08 3.18+0.02°

Values are means £ SD. Values in the same column with different superscripts within the same day are significantly (P

< 0.05) different.

Tuble 5. Economics of production of clariid catfish hybrid on starvation for various periods during 56-day grow-out

period,
Treatments
Parameters 1 74 3 4
Production period (days) 56 56 56 56
Nio. of fish/tank 10 10 10 10
Net production (g/tank) -19.64+1.25° 607.13+30.02° 782.64+32.14° 1736.26+123.63¢
Values of fish (MN0.15/g) -2.95+0.03° 91.07+15.62° 118.65+20.53¢ 249.93+24.72¢
Feed input (g) - 473.43+22.14° 577.19+26.68° 1779.14+126.54°
Cost of feed (M0.02/g) - 9.47+1.00° 11.55+1.04° 35.57+2.24°
Gross Profit (M) -2.95+0.01° 81.60+14.21° 105.84+18.15° 214.36+22.53¢
Profit Index - 9.62+1.02° 10.18+1.05° 7.03+1.00°
_Incidence of Cost 5 0.016+0.00° 0.015+0.00° 0.020+0.00°

Values are means = SD.

Values in each row with different superscripts are significanly (P<0.05) different.
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Morphological measurements (HSI, VSI, and CW/BW)
depicted in Table 3 showed no significant difference (P
< 0.05) between treatment 2 and 3 but were highly
significantly different from treatment 1 and 4. HSL. VSI,
CW/BW in all the treatment were significantly higher
than the initial value except treatment 1 which had lower
value.

Carcass composition of clariid catfish hybrid on
starvation for various periods is shown in Table 4.
Careass crude protein and lipid content of catfish hybrid
on treatment 3 increased significantly up to day 28. it
then decreased gradually till the end of the grow-out
period and vice versa in treatment 2, Crude protein and
[at content of cattish hybrid on treatment 1 significantly
decreased as the period of starvation increased. At day
28. there was no significant ditference (P < 0.05)
between treatment 1 and 2. 3 and 4 while at day 56 there
were significant differences (P<0.03) in all the
treatments except treatment 2 and 3. There waus
significant difference in moisture content of fish at day
28 treatments, with treatment 3 having the least moisture
content. At the end of the experiment, there was no
significant difference between the moisture content of
fish on treatment 2 and 3. As shown in Table 4. there
was no significant difference in ash content of catfish
hybrid on treatment 1. 2 and 3 at day 28 while there was
significant difference in all the treatment groups at day
56.

The economic comparison of the varying feeding regime
is shown in Table 5. Net production and value of hybrid
catfish were highest in treatment 4 followed by
treatment 3. 2 and | and were significant different form
one another (P < 0.05). Gross profit realised trom hybrid

catfish subjected to treatment 1. 2. 3. and 4 were N-2.95.

ME81.60. DN105.84 and N214.36 respectively and were
significant different (P < 0.05) from one another. The
incidence of cost and profit index recorded by fish
subjected to (reatment 2. 3. and 4 were 9.62, 10.18 and
7.63: and 0.016, 0.015 and 0.020 respectively.

DISCUSSION

The results of this study show that clariid catfish hybrid
starved either at first or second half of the experimental
periods were lighter in weight than the control. During
the period. which the previously starved fish were fed
with adequate amount of feed. the rate of weight gain
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