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Abstract -

Lagos State Polytechnic, School of Agriculture, Tkorods, Lagos State.

Juvenile of Clarias gariepinus (average initial weight 32.89g + 0.36) were stocked at a density of
56'm” in concrete tonk and Jed diets containing varying levels of pouitry offal meal as partial/total
replacement for fish meal. The poultry offal meal was included at 0%, 10%, 20% and 46% levels of
incluston representing, 0%, 25%, 50%, 75% and 100% replacement of fish meal in the diet of the
fish. Results showed that fish fed 20% level of inclusion of poultry offal meal (50%) (replacement of
fish meal) had the highest average Sfinal weight/fish (104.85g) and a significantly (P<0.05) better
feed conversion efficiency (0.53) than the other diets. However, fish on dict containing 40% level of
inclusion of poultry offal meal (100% replacement of fish meal) had equal feed conversion efficiency

(0.49) as the control and the least cost of feed per
and live weight gaint were not significantly (P>

unit gain in body weight (¥0.15/g). Feed intake

0.05) different among all dietary treatments. It is

therefore established from this study that poultry offal meal; can completely replace fishmeal in the
diet of Clarias gariepinus. The best overall performance was obtained at 50% replacement of fisk

meal with poultry offal meal.
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Introduction

Low level of animal protein intake among most
Nigerians has been documented (Ndubuisi,
1991). The animal protein intake is less than 10g
which is far cry from the Food and Agriculture
Organisation (FAQ) recommended 35g per head
per day (David-West, 1982). The livestock and
poultry industry has not been able to address this
problem adequately due 1o mytiads  of
constraints. Unconventional supply through
“bush meat” has been limited by the inherent
productive capacity of the particular aquatic
ecosystem. Attention is therefore shifting to

aquaculture to supplement animal protein from
these other sources.

One of the major constraints to aquaculture
development is high cost/in-availability of feed
which constitute the major fraction of the
operational cost. Protein, which acts both as a
major structural component and a major nutrient
source in fish (Brelt and Grooves, 1979y is
generally the most expensive component of
artificial diets. Dietary protein constitute about
50% of diets (Benitez, 1989) hence a sizeable
portion (about 40% or more) of fish diets are
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made up of fish meal. In order to provide fish at
a price that is affordable to most Nigerians,
effort should be geared towards replacing fish
meal in the diet of fish.

Poultry offal, a by-product of poultry processing
which largely constitutes a waste on the farm
can be utilized. This research was therefore
carried out to determine the suitability of
replacing fish meal with poultry offal in the diet
of Clarias gariepinus. The specific objectives
are;

1. To determine the effect of
replacing fish meal with poultry
offal meal on the growth of
Clarias gariepinus.

2, To determine the extent to which
poultry offal can be substituted for

fish meal for optimum fish
production
3. To determine the cost implication

of snbstituting fish meal with
poultry offal meal.

Materials and Methods

Location of the experiment

The experiment was carried out at the Fishery
Unit of the Teaching and Research Farm of the
Lagos State Polvtechnic, School of Agricuiture.
Tkorodu, Lagos. The climate of korodu is humid
tropical.

Processing of pouitry offal and experimental
diets

Fresh poultry intestinc (gut content inclusive)
was obtained from the processing unit of a big
commercial poultry enterprise in Ota. Ogun
State. The Offals was cleaned of residues and
washed with water to remove dirt. Tt was thea
iransferred into a drum and processed by wet
rendering. The procedure involved cooking the
intestinc at about 120°C for 3 hours.
Temperature  was  measured  using 4
thermomcter. After cooking the broth was left (o
cool. The cooled broth was then stirred.
Thereafter the required amount of poultry offal

meal (POM) based on the replacement of POM
for fish meal (FM) was weighed and other
ingredients. maize, 200g kg"; soybean ineal,
200 g kg, palm kernel cake. 90 g kg™ : blood
meal. 100 g kg” premix g kg, added fo it and
thoroughly mixed to form a thick sturry. Starch
(100 g kg of dietywas added as a binder. The
feed was then pelleted using a locally fabricated
pelletizer. Pellete size was 3mum in diameter and
6mm long. The dictary treatments were made up
of the control (T1) which contained FM
(72%CP) at 400 g kg’ of diet and four other
diets in which POM was used to replace FM at
25% 50%,. 75%, and 100% represented as T2,
T3. T4 and T5 respectively. The replacement
was on a weight for weight bases.

Experimental design and fish management
One hundred and thirty five (133) juvenile
Clarias gariepinys (mean weight 32.89g + 0.36)
were purchased from Chi Limited. Ajao Estate.
Lagos State. The fish were randomly allotted to
the five dictary trcatments in a complete
randomized design after equalizing the average
initial weight. Each dietary treatment was
roplicated thrice with 9 juveniles per replicates.
The experiment was carvicd out in 3 concrete
tanks 150 x 180cm in dimension. Each tank was
partitioned into 5 equal parts 30 x 30 x 180 with
the use of mosquito net. The source of water
used in this experiment was bore-hole. The fish
were fed their allotted experimental diet daily at
09 and 16 hours at the rate of 4% body wcight.
The experiment lasted for 56 days.

Analytica! technique

The proximate coustituents of poultry offal meal
and fish meal (Table 1) and experimental diets
(Table 2 were analysed for using the methods of
A.O.A.C (1990). The metabolizable energy was
computed using the equation of Pauzenga
(1985). The physico-chemical parameters of the
water, temperature. pH. dissolved oxyeen and
condugctivity (Table 3)were monitored during the
experiment using the standard wethods of
APHA (1980).
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Table 1: Proximate composition of dried poultry offal meal and fish meal

Component % Poultry Offal Fishmeal
Dry matter 90.14 94.69
Crude Protein 56.67 70.32
Ether extract 584 3.65
Crude fibre 2.72 1.03
Ash 6.76 9.56
Nitrogen free extract 18.18 10.13
ME(Kcal/kg) 3219.89 3260.03
Table 2: Proximate composition of experimental diets

Dietary Treaments
Component % 1 2 3 4 5
Dry matter 9030 8942 9065 9251 9085
Crude Protein 5856 57.68 5575 35284 5169
Ether extract 457 680 68 682 694
Crude fibre 3.19 330 322 329 325
Ash 562 667 632 515 603
Nitrogen free extract 1836 1491 1850 2334 22.71
ME(Kcal/kg) 3192.84 3292.84 3280.65 3384.24 3296.42

Table 3: Physico-chemical parameters of water

Component % Range Mean
Temperature 25-38 315

pH 7378 7.55
Dissolved oxygen (p.p.m) 4.2-6.6 54
Conductivity (1.U) 800-1000 900
Data collection and analysis Results and Discussion

During the experiment the entire fish population
(27) in each treatment wcre scooped out and
weighted on a weekly basis. Daily feed intake,
feed conversion efficiency, protein efficiency
ratio and economics of diets in relation to
weight gain were also calculated. All
experimental data were subjected to a one-way
analysis of variance. Where statistical
significant differences were obtained, mean
separation was carried out using Duncan’s
multiple range test (Steel and Torrie, 1980).

Performance of fish on the experimental diets
The response of fish on the experimental diets
with respect to performance indices is given in
Table 4. inclusion of poultry offal meal at the
expense of fish meal in the diet did not have
significant (P>0.05) effect on the average daily
feed intake, total feed intake, average weight
gain and final weight. However, feed conversion
efficiency (FCE) of diets with 25%, 50% and
75% r1eplacement of FM by POM showed
slightly better values compared with the 0% and
100% replacement of FM by POM.
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The protein in the diets containing POM were
better (P0.05) utilized as the fish consumed less
protein per unit weight gain. The best (P<0.05)

protein efficiency ratio (PER) were obtained in
diets with 50% and 100% POM replacement for
M.

Table 4; Productive performance of Clarias gariepinus fed diets containing varying levels of poultr

offal meal

Replacement level of fm POM
Measurement 0% 25% 50%  75% 100% SEM
Tnitial wt of fish (g) 3370 3185 3259 3333 3296 233
Final wt of fish (g) 92.85 9330 10485 9444 9219 459
Av. Wt gain day (g) 1.06 110 122 109 106 003
Total feed intake (g) 120.96 12040 12936 123.30 12040 1.91
Av. Feed intake g/fish/day 216 215 231 220 215 o011
FCE (wt gain feed intakes) 049"  0.51™ 053¢ 050® 049° 001
PER (Protein intake/wt gain) 119 126° 105 109° 1.05° 001
Cost/kg feed @) 102.55 9555 8855 81.55 75.55
Cost of feed/fish () 12.42° 11.49%° 1143 1006° 8.99° 047
Cost/wt gain N/g 0.21° 0.19* 017 016® 015 001

SEM: Standard error of means

abod. ) feans with different superscripts on the same row differ significantly (P<0.05)

The substitution of one ingredient for another in
a compounded diet are usually carried out to
expand the frontiers of feed resources especially
the cheaper omes and to establish the safe
inclusion level of such novel feedstuff in the
diets of various classes of farm animals (Salami,
1999). The inclusion level of a feedstuff in a
comnpound fecd that will not impair the health of
the recipient animal is regarded as safe. The
similar feed intake, final weight and feed
conversion observed in fish fed the control
(100% FM) and the fish on diet containing
100% POM gives an indication that 100%
replacement of FM by POM is safe for the
species of fish under investigation.

The feed consumption pattern observed in this
study gives credence to the generally held belief
that most animals will ¢at to satisfy their energy
requirement. It is also evident that fish did not
show aversion to the poultry offal meal
Although the rate of weight gain were not
significantly . (P>0.05)  different  across

treatments, fish on diets with combination of
FM and POM appear to gain stightly more than
those on either FM or POM only. This relative
better weight gain on diets with mixed animal
protein may be attributed to the complimentary
effects of both ingredients on each other as the
nutrient that is deficient in one might be taken
care of by the other.

The significantly (P<0.05) better FCE by fish on
POM (25%, 50% and 75%) based diets mean
they gain more weight per unit feed intake. The
superior FCE of C. gariepinus on POM may be
due to its higher fat content (Table 1) sparing
proteins for growth. This is further reflected in
the operative PER, as the fish on POM had a
significantly (P<0.05) better protein utilization.
All these facts put together suggested that POM
may be a better substitute for FM in C
gariepinus feeding. There was no mortality
throughout the experiment. The 100% survival
rate was partly attributable to the tolerable range
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of physico-chemical parameters of the water
(Table 3) during the experimental period.

Effect of feed on economy of production

The total cost of feeding per fish varied
significantly (P<0.05) among dietary trcatments.
Fish on the control dict and the hi ghest (P<0.05)
cost of feeding while the lowest (P<0.05) cost of
feeding was recorded for fish on diet containing
40% POM (100% replacement of FM with
POM). The cost per gramme of feed and cost of
feed per unit weight of fish decreased as the
replacement of FM protein with that of POM
increased. Cost per unit weight gain was
significantly (P<0.05) lower in the POM
containing diets. Thus POM is a cheaper
substitute for FM in the production of
(".gariepinus. this reduction in cost of feeding is
similar to the findings with studies on laying
hens, broilers starters and finishers (Salami,
1999).

Conclusion

The utilization of POM for fish feeding should
be encouraged to reduce over dependence on
expensive and scare conventional protein
sources (especially fish meat) and also to solve
the disposal and pollution problem encountered
at poultry processing plants. This stady was
carried out with C. gariepinus, trials using other
fish species will permit comparison of notes.
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