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Abstract: To explore the effect of partial or total replacement of dietary fish meal (FM) with poultry offal meal
(POM) on the growth performance and body composition of Clarias gariepinus fingerlings, the FM in the basal
diet of C. gariepinus was replaced by 5%, 10% and 15% POM inclusions respectively. A total of 128 fish
fingerlings (55 g to 60 g) were randomly distributed into four groups (Triplicate per group). After 140 days of
feeding, growth performance parameters and body composition of fish were determined. According to results,
up to 10% replacement of FM with POM can be included in diets without compromising growth performance,
feed utilization and the health status of the fish. Higher substitution level of POM (15%) resulted in undesirable
effects on growth performance compared with the control group. In conclusion, this study contributes to the
continued research into areas of utilization of POM as alternative, least cost and locally available protein source
for replacement of FM and support sustainable aquaculture.
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INTRODUCTION as a source of protein for aquafeeds[12-14].The other

In recent years, the global demand for fish has variations in quality [15,16]. Numerous alternatives to FM
increased dramatically and the demand for the processed have been identified and increasingly implemented in
fish products has created gradual decline of capture prepared diets to ensure aquaculture’s sustainability and
fisheries resources [1]. For many years, the production of to meet the demands of the human consumer. Therefore,
fish feeds has been traditionally depend on fish meal (FM) attention has been devoted to the possibility of
because of its high protein content, balanced essential replacement of FM in aquaculture feeds with protein-rich
amino acids (EAA), acceptability by cultured fish and animal or plant ingredients [17-22]. Plant protein inclusion
high digestibility and palatability, which are useful to has normally been limited due to deficiencies in essential
enhance the uptake, digestion and absorption of nutrients amino acid, anti-nutrients factors and/or poor palatability
in fish [2-8]. [23].

The steady decline in catches of wild fish, Meat  and  bone  meal (MBM) and poultry by-
overdependence and increased demands for aquaculture product meal (PBM) are two potential animal protein
feeds resulted in a rapid decrease in the availability of sources because of their high protein contents, total
fishmeal [9]. Also shortage in fish meal results in high digestible dry matter and energy similar to fish meal and
price of diets for fish [10,11]. Additionally many studies low price compared to fish meal [6,24,25]. Poultry by-
such as market and environmental factors suggest that product meal has been successfully used as a feed
fish meal is financially and environmentally unsustainable ingredient for many fish species such as grass carp,

challenges are uncertain availability of fish meal and
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Stenopharyngodon idella [26], gilthead sea bream, Parus group was placed in an individual experimental hapas.
aurata L. [27] red sea bream, Pagrus major [28] gibel carp, Feces were removed every day from the bottom of each
Carassius auratus gibelio [29] Asian seabass, Lates hapas after feeding to remove uneaten food  and  feces.
calcarifer [30] Nile tilapia, Oreochromis  niloticus (L.) The experiment was carried out without any problems
[31] and Litopenaeus vannamei Juveniles [32]. concerning diseases. 

African mud catfish, Clarias gariepinus  belong to
the family Clariidae [33]. The wide tolerance of Experimental Diets: The feedstuffs used in this study
C.gariepinus for environmental extremes, high stocking were obtained locally within Khartoum town. Different
density, high fecundity rate, acceptance of a wide range diets, (Those containing only fish meal and the other
of natural and artificial foods and their excellent growth containing  poultry  offal  meal  at  various inclusion
potential render to it as s status of an ideal aquaculture levels) were formulated using different treatments which
candidate [34-36]. It is one of the hardy and simplest fish include feed containing only fish meal, feed containing
to propagate and an economically important fish food both fish meal and POM meal and feed containing only
[37]. C. gariepinus, requires about 40% crude protein in POM meal.
their diet and best results have been achieved with crude
protein values ranging from 35-50% for all African catfish Experimental Design and Treatment: Fish were randomly
species [38,39]. Varied plant and animal substitutes to distributed into four groups (Triplicate per group), three
fishmeal in C.gariepinus production have been used with experimental diets were formulated to contain variables
varying results such as maize and sweet potato [40] proportions of poultry offal meal (POM) to partially/totally
soybean [41,42] cottonseed meal [43] blood meal and replace fish meal component in the diet. The first diet
algae diets [44] grasshopper [45] Brewer’s Yeast, treatment (D1) fed with reference diet containing the fish
Saccharomyces cerevisiae [46] poultry by-product meal meal and without the (POM) and serve as control group,
[47] Bambaranut, Voandzeia subterranean meal [48] cod the second diet treatment (D2) was given a diet containing
liver oil, palm oil and soy bean oil[34]tadpole[18]. The 10% fish meal and 5% (POM), the third diet treatment (D3)
present study was carried out to evaluate the effect of fed with a diet containing 5% fish meal and 10% (POM),
replacing fish meal by increasing level of POM as an while the last group (D4) fed with 15% (POM) only.The
alternate source of animal protein on the growth remaining components of the feed (wheat, peanut and
performance   and    some    biochemical    parameters   of sorghum) were selected from the most widely used and
C. gariepinus. available in domestic feeds of the fish farms (Table 1).

MATERIALS AND METHODS 2). Fish were weighed weekly and also at the beginning

Study Area: This study was conducted at the Fish Farm, (WG), also survival rate (SR), specific growth rate (SGR)
Faculty of Agricultural Technology and Fisheries and conversion rate (CR) were calculated.
Sciences, Al-Neelain University, Khartoum, Sudan. The
experiment was carried out in concrete ponds (15 m long, Chemical Analysis: The biochemical parameters
6 m wideand 1 m deep), where 12 hapas (hapa  is a (Moisture, ash, crude protein and crude lipid contents)
rearing cage like, made from fine mesh, the mesh size is were determined according to the method described by
such that the fingerlings inside cannot escape) were fixed, AOAC [49].
the dimensions of the hapas are 2 × 2 m × 1 m (height).The
experiment lasted for a period of 140 days. RESULTS

Experimental Fish: African catfish, C.gariepinus Growth Performance of the African Catfish, Clarias
fingerlings were obtained from the White Nile, Khartoum,
Sudan. The experimentwas carried out under controlled
hatchery condition in the farm. The fish were adapted for
two weeks to the hapa environment and to the artificial
feeding. After the acclimatization period the fish
fingerlings(With an average weight of 55 g to 60 g ) were
assigned into groups of 32 fish in each hapas. Each fish

Proximate analysis was performed for these feeds (Table

and end of the experiment to measure the weight gained

gariepinus: Table (3) illustrates the growth performance
of C. gariepinus after  140  days  of  feeding. All fish grew
fast and achieved market size with body weight more than
160 g at the end of the cultural experiment.Overall weight
gain (WG) ranged between 102.3 and 122.0 g and the
percentage weight gain was ranged between 165-215.2%
for different treatments after 140 days of experiment. The
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highest of absolutely growth was observed in the fish fed
10% POM and the lowest growth  was  observed  in  fish
fed  15%  inclusion  level of  POM.  The  two-inclusion
level  of  POM  (5%  and 10%)  in  the experimental  feed
supported  the  growth of C. gariepinus. During the
feeding trial there were some mortalities  recorded
especially  in  the  control,which were not related to any
specific problem. The survival rate (SR) of C. gariepinus
averaged 100%, 94,8% and 89.6% among  three-inclusion
level of (POM) and all fish accepted the experimental diets
well throughout the experiment.Generally the specific
growth rate (SGR) and conversion rate (CR) were not
affected by the level of dietary POM. The lowest SGR is
observed in fish fed 15% POM.In general the growth
performance indices showed that SR, SGR and CR of C.
gariepinus fed 5% and 10% POM feed were not different
from fish fed fish meal (Control).However replacement of
fish meal with 15% POM resulted in decreased WG and
SR and SGR.

Biochemical Parameters: Whole body composition of
African catfish, C. gariepinus fed with the experimental
diets is presented in Table (3). Analysis of moisture, ash,
crude protein and crude lipid contents of C. gariepinus
fed with experimental diets showed no differences among
the experimental diets. The highest lipid content value
was observed in the fish fed 15% POM and the lowest
value was observed in fish fed 10% inclusion level of
POM.

Table 1: Proximate formula of the diets replacing fish meal with POM (%).
D1 D2 D3 D4

Ingredients 30% Protein 30% Protein 30% Protein 30% Protein
Fish meal 15 10 5 -
Wheat bran 40.6 40.7 41.0 41.0
Poultry Offal Meal - 5 10 15
Ground nuts 30.9 30.7 30.4 30.4
sorghum 13.5 13.6 13.6 13.6
Notes: POM, D 1, D 2, D3 and D4 stand for poultry offal meal, diet 1, diet
2, diet 3

Table 2: Proximate composition of fish meal, poultry offal meal and
remaining components of the feed (Wheat bran, ground nuts,
sorghum).

Chemical composition (g/kg)
Ingredients Crude

protein lipids Ash Moisture Carbohydrate Total
Fish meal 52.26 28.20 10.50 6.50 2.54 100
Wheat bran 12.16 4.55 1.73 5.47 72.68 100
Poultry Offal Meal 55.50 35.10 3.30 5.58 0.52 100
Ground nuts 49.39 11.51 5.76 4.72 28.62 100
sorghum 14.56 3.78 1.73 4.18 75.66 100

Table 3: Shows mean average primary weight (gm), average final weight
(gm), weight gain (gm), weight gain (% ), specific growth rate
(%/day), specific growth rate (gm/day), conversation rate and
survival rate- SR (%) of fingerlings maintained on various
experimental diets for 140 days.

Parameter D1 D2 D3 D4
Average primary weight (gm) 57.7 58.0 56.7 62.0
Average final weight (gm) 174.7 171.7 178.7 164.3
Weight gain-WG (gm ) 117.0 113.7 122.0 102.3
Weight gain (% ) 202.8 196.0 215.2 165
Specific Growth Rates-SGR (%/day) 0.34 0.34 0.36 0.31
Specific Growth rates-SGR (gm/day) 0.84 0.81 0.78 0.73
Conversation rate-CR 3.7 3.9 3.7 3.8
Survival rate- SR (%) 75 100 94.8 89.6
Notes: D1, D2, D3, D4, WG (g), SGR (%/day), CR and SR stand for Diet
1, Diet 2, Diet 3, Diet 4, Weight gain, specific growth rate, Conversation
rate and survival rate respectively.

Table 4: Chemical composition of fish meal at end of experiment (%)
Treatment No. Moisture % Protein % Lipid% Ash %
1 76.5 21.0 0.8 1.5
2 75.3 21.3 0.7 1.0
3  76.8 21 0.3 1.0
4 76.0 21.0 1.6 1.0

DISCUSSIONS

The partial or total replacement of fish meal with
poultry by-product as alternative protein source depend
on fish species, size, composition and processing
techniques of fish meal. Previous investigations for
numerous fish species concluded that increasing animal-
derived protein to replace fish meal has adetrimental effect
on growth rate and feed utilization above certain
constraints, although partial substitution is quite
feasible[26, 29,47]. In the present study, there was no
difference in growth performance when C. gariepinus fed
control fish meal or the alternative diets in which 5 and
10% dietary fish meal was replaced by POM, indicating
that the two-inclusion level of POM can be included in
diets of C. gariepinus without unfavourable effects on
growth. However, the effect of highest replacement of FM
with POM (15%), recorded the least growth rate.This
indicated that POM was not an ideal protein source
compared with fish meal due to its relatively poor amino
acid profile [29, 50]. Also it might be attributed to the
characteristics of fish meal such as good odour, colour
and stability in water that attract cultured organisms to
pelleted feed [45]. In the same study Grace [45] reported
that the best growth and feed utilization indices were
recorded in the C. gariepinus fingerlings fed 20% fishmeal
and 10% grasshopper meal followed by those fed 15%
fishmeal and 15% grasshopper meal. The least growth rate
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was recorded in C. gariepinus fingerlings fed only 30% CONCLUSION
grasshopper meal. Similar to the results of this study, the
increase of inclusion of meal and bone meal (MBM) as In conclusion, the present study suggests the
alternative protein sources for the fish meal and their possibility of replacing 5% and 10% of FM by POM in
detrimental effect on growth rate and  feed  utilization  has diets of C. gariepinusas a main protein source without
been studied  in  previous  investigations for numerous compromising growth performance, feed utilization and
fish species such aschannel catfish, catfish, Ictalurus the health status of the fish.In addition, these protein
punctatus [51] Oncorhynchus kisutch [52] Paralichthys sources are locally available at much lower prices than
olivaceus [53] gibel carp, Carassius auratus [29] juvenile imported fish meal. Optimal replacement of fish meal with
Jian carp Cyprinus carpio [54]. POM in dietforAfrican catfish, C. gariepinus requires

However, in contrast to the results of this study further investigation on other conventional feedstuffs of
Abdel-Warith  et  al.  [47] concluded that PBM can least cost for growth performance of C. gariepinus and
replace up to 40% of a high-quality fish meal protein possibly other fish species.
without amino acid supplementation, whilst not
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