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Abstract

This study was carried out to investigate the graded level replacement of fish meal with poultry
hatchery waste meal supplemented with Ocimum gratissimum leaf on growth performance of
Clarias gariepinus juvenile. The fish were divided into 7 groups of 15 juvenile (10 £0.03g) in
three replicates. The fish were fed with diets containing 0, 25, 50, 75 and 100% poultry hatchery
waste meal as replacement for fish meal, Ocimum gratissimum was included at 2% in all the
treatment except treatments 6 and 7 with Hatchery waste only which served as control groups
with 100% fish meal and hatchery waste with no inclusion of O. gratissimum respectively. The
highest weight of 0.39gm, protein efficiency ratio 0.01 and feed conversion ratio of 1.75 were
found in fish fed with diet containing 75% poultry hatchery waste and 2% Ocimum gratissimum
in T4, which was significantly (p<0.05) higher than those fish fed with other treatments and
control diets. The present results suggested that replacement of fish meal with poultry hatchery
waste meal and O. gratissimum supplementation up to 75% could improve growth and feed
utilization of Clarias gariepinus fingerling.
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Introduction

African walking mud catfish, Clarias gariepinus,
is the most successful aquaculture species in
Nigeria. The fish is widely cultured by both trained
and untrained smallholder, medium and large-scale
farmers. Attributes that make C. gariepinus
relished by producers include biological (high food
conversion ratio, fast growth rate, readily accepting
artificial feeds, ease of artificial propagation,

disease resistance), social (good market price, good
food quality) and ecological reasons (tolerance to
wide range of environmental conditions) (Ayinla
and Nwadike, 1988; Nwadike and Ayinla, 2004;
Zabbey et al., 2007). One problem facing fish
culturists is the need to obtain a balance between
rapid fish growth and optimum use of the supplied
feed (Gokcek, 2008). Since the feed cost accounts
approximately 40 - 60% of the operating costs in
intensive culture systems (Agung, 2004), the
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economic viability of the culture operation
depends on the feed and feeding frequency. It
means that nutritionally well-balanced diets and
their adequate feeding are the main requirements
for successful culture operations. Feeding at the
optimum frequency can result in tremendous
savings in feed cost (Davies et al., 2006). Under
culture conditions, poorly fed fish becomes runt
and do not attract good market price (Olurin et al.,
2012). Protein is the main constituent of the fish
body thus sufficient dietary supply is needed for
optimum growth. It is also the most expensive
macronutrient in fish diet (Pillay, 1990).

Consequently, efforts have been geared
towards re-cycling of non-conventional feed
ingredients in the formulation of fish diets with a
view to maximizing profit. Hatchery by-product
is a rich protein source and it include:, eggshells,
non-fertile eggs, dead embryos and dead or culled
chicks (Harthi, eza/, 2010).

Feed additives have been used to improve
fish growth performance, some of these additives
used in feed mill are chemical products especially
hormones and antibiotics which may cause
unfavorable side effects (Dada, 2012). Several
medicinal plants have been used in order to
prevent and treat several diseases in fish (Diigenci
et al., 2003; Jian and Wu, 2004; Vasudeva and
Chakrabarti, 2005; Yin et al., 2006; Choi et al.,
2008 and Ardo et al., 2008). These natural plant
products have various activities like anti stress,
appetizer, tonic, anti-microbial and immune-
stimulants (Citarasu et al., 2002). Clove basil,
Ocimum grattissimum is a widely used local plant
in Nigeria for both nutritional and therapeutic
purposes. The whole plant is used as an antibacterial
agent throughout West Africa (Iwu, 1993). Oboh
(2004) reported the antioxidant and antimicrobial
properties of O.gratissimum, the extracts of O.
gratissimum exhibited antibacterial activity
(Oforkansi et al., 2003). Use of natural herbs-
medicinal and aromatic plants in fish feeding is still
limited on the experimental and commercial scales.
However, few studies have been conducted to
utilize herbs and plants as feed additives to enhance
growth and fish feed efficiency (El-Dakar, et al.,
2008 and Falayeetal.,2018).

Therefore, this research was conducted to
investigate the effect of replacing fish meal with
poultry hatchery waste as protein source ingredient
and the inclusion of Ocimum gratissimum as feed
additive for improved growth performance.

Materials and methods
Experimental Fish and experimental design

The experiment was carried out at the Wet
Laboratory of the Department of Animal Sciences
in the Faculty of Agriculture, Obafemi Awolowo
University Ile-Ife, Osun State Nigeria. A total of
340 juvenile Clarias gariepinus juvenile were
procured from a reputable farm at Ile-Ife.. They
were acclimatized for fourteen days after which 15
(10 £0.03g) were randomly allotted into seven
treatments and replicated three (3) times in a
completely randomized design (CRD). Each
replicate was in a 100L plastic tank. Experimental
fish were fed twice daily, between 8.00-9.00am
and 16.00-17.00pm at 5% body weight throughout
the experiment. Leftover feed and faeces in each
tank were siphoned out each week.

Processing of Poultry hatchery waste

Fresh hatchery waste was collected and boiled for
40 minutes, after boiling, the waste was drained
using sieve. The whole boiled hatchery product
was spread under fan overnight (about Shrs), after
which it was placed in Gallenkamp oven at 75°C
until it was well dried and thereafter grinded to
powder. The proximate composition of processed
poultry hatchery waste was carried out before
compounding the fish feed.

Data collection and analysis

Data on fish growth characteristics were recorded
every week. The weight of individual fish was
determined with an electronic scale (Metler scale),
standard length was determined with a measuring
board. Fish weight gain, feed conversion ratio,
specific growth rate, protein intake and mortality
were determined as follows:
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(1) Weight gain (g) = Final weight of fish - Initial weight of fish

(i1) Feed conversionratio (FCR). =Total feed consumed by fish (g).
Weight gain by fish (g)

(iii) Protein efficiency ratio (PFR) = Weight gain (g)
Protein intake

(iv) Mortality (M) was calculated as: M=(No—Nt) x 100 %/No
Where:

No=Number of fish at the start of the experiment
Nt=Number of fish at the end of the experiment

(v) Protein Intake (PI) = Total feed consumed * percentage protein/100

Processing of Ocimum gratissimum leaf

Fresh leaves of O. gratissimum were collected from the Obafemi Awolowo University, Nigeria. [t was
authenticated at the Department of Botany's Herbarium and cleaned after which they were air-dried

and grinded into powder for inclusion in the diet.

Table 1: Composition of Experimental Diet

Ingredients T1 T2 T3 T4 T5 T6 T7
Fishmeal 29.4 22.1 14.7 7.3 0 0 29.4
HWM 0 7.3 14.7 22.1 29.4 29.4 0
Sbm meal 39 39 39 39 39 39 39
Maize 18 18 18 18 18 20 20
Palm oil 7.5 7.5 7.5 7.5 7.5 7.5 7.5
Bone meal 35 3.5 35 35 3.5 3.5 3.5
Premix 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Vit. C 0.04 0.04 0.04 0.04 0.04 0.04 0.04
O.g 2.0 2.0 2.0 2.0 2.0 0 0
Total 100 100 100 100 100 100 100

Key: HWM=Hatchery wastemeal, O.g = Ocimum gratissimum, FM =Fish meal; SBM: Soybean Meal
T1:100% FM, T2: 75%FM, T3: 50%FM, T4: 25%FM, T5: 0% FM, T6: 0% FM; T7: 100% FM (control)

Results

The proximate analyses of the feeds fed to the fish are shown in Table 2. Diets with 100% HWM had
higher contents of ether extract.
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Table 2: Proximate Composition (%) of the Experimental Diets

Parameter
Sample %DM %Ash %Fiber %EE %CP NFE
HWM 95.20 6.40 0.00 9.34 34.6 44 .86
T1 90.00 8.40 2.53 9.22 28.9 40.95
T2 90.00 9.30 2.73 9.50 29.7 38.77
T3 89.20 8.20 2.60 9.50 28.8 39.20
T4 90.40 7.20 2.40 10.5 28.4 42.06
T5 90.90 9.10 2.23 10.1 28.9 40.57
T6 89.00 8.00 2.00 10.0 29.8 36.20
T7 86.40 6.90 1.67 11.00 29.0 38.73

DM = Dry Matter, CF = Crude Fiber, EE = Ether Extract, NFE = Nitrogen Free Extract, HWM= Hatchery Waste
Meal. T1:100% FM; T2: 75% FM; T3: 50% FM; T4: 25% FM; T5: 0% FM; T6: 0% FM: T7: 100% FM (control)
The results of the growth response and feed utilization of C. gariepinus is shown in Table 3.

Table 3: Growth Responses and Feed Utilization of Catfish, (Clarias gariepinus) Feed Hatchery

Waste Meal Based Diet
Treatments
Parameters T1 T2 T3 T4 T5 T6 T7 +SEM
IW(g) 10.44 10.17  10.39 10.28 10.29 1028 10.11  0.03
FW (g) 17.80° 18.57° 24.80°  32.56a 28.50°  20.42" 16.90° 1.15
AWG 0.13¢ 0.15¢ 0.25° 0.39° 0.33®  0.180™ 0.15° 0.02
ADFI 0.60* 0.53"  0.60° 0.55 0.57* 0.500" 0.46° 0.13
FCR 5.10° 4.88° 2.83% 1.75° 1.87° 3.590° 4.02"  0.20
IL 8.48 1096  9.86 8.00 9.29 9290 8.77 0.18
FL 11.30° 1229 12.68*  12.61°  12.71*  12.170° 10.50° 0.31
PER 0.005*  0.01° 0.01° 0.01° 0.01° 0.006° 0.004°  0.57
PI 28.90° 290.70° 28.80°  28.40° 28.90°  29.80° 29.00° 0.01

KEY: IW=Initial Weight, FW = Final Weight, AWG = Average Weight Gain, ADFI= Average Daily Feed
Intake, FCR=Feed Conversion Ratio, IL= Initial Length, FL = Final Length, PI= Protein Intake, PER=Protein
Efficiency Ratio. T1: 100% FM with O.g, T2: 75%FM with O.g, T3: 50%FM with O.g, T4: 25%FM with O.g,
T5:0%FM with O.g, T6: 100% FM, T7: 0%FM

Fish in treatment 4 had the highest value of 0.390 g/d while treatment 1 fish had the least value of
0.130 g/d. The fish in treatment 4 had the lowest feed conversion ratio of 1.75 while the fish on 100%
fish meal with O. gratissimum had the highest (5.1).

The proximate composition of the experimental fish is shown in Table 4, the ether extract of the
fishreduced with decrease in fish meal and increase in hatchery waste meal.

Table 4: Proximate Composition (%) of the Experimental Fish

Sample %DM %Ash %CF %EE %CP %NFE
T1 88.90 6.55 0.00 10.40 63.90 18.55
T2 89.30 6.40 0.00 22.30 46.38 14.22
T3 89.00 6.38 0.00 21.70 56.88 4.04
T4 88.00 6.31 0.00 14.20 61.63 4.93
TS 89.10 6.28 0.00 20.00 57.75 5.07
T6 88.70 6.40 0.00 20.50 62.13 3.67
T7 89.10 6.50 0.00 10.10 66.93 5.57

T1: 100% FM with O.g, T2: 75%FM with O.g, T3: 50%FM with O.g, T4: 25%FM with O.g, T5: 0% FM
with O.g, T6: 100% FM, T7: 0%FM



Discussion

The higher ether extract content of PHWM could
be associated with higher egg yolk content of
infertile eggs in the processed samples. However,
crude protein (CP) content of PHWM was 34.6%.
Presence of high eggshell in hatching waste
reduces the CP content (Ristic and Kormanjos,
1988).

There was significant difference (p < 0.05)
among all the treatments with average daily
weight gain ranging from 0.130 — 0.390 g/d.
There was significant difference in the daily feed
intake among the fish in groups with hatchery
waste treatment while treatment 7 had the lowest
feed intake (0.47g). Fish fed Ocimum
gratissimum fortified diets had improved feed
intake as compared to those that were not fed
Ocimum gratissimum fortified diets. Weight gain
is known to be the most important criterion for
measuring fish responses to experimental diets
and a very reliable indicator of growth (Lovell,
1989). This result is in agreement to the trend
reported by Aliu, ef al, (2014) who replaced
fishmeal with poultry hatchery waste meal on the
growth response of clariid catfish (Clarias
gariepinus). The feed conversion ratio was
significantly different among the groups with
treatment 1 (100% FM with 2% O. gratissimum)
fish having the highest value (5.10) and treatment
4 had the least value (1.75). Various extracts from
herbs and spices are reported to improve animal
performance by stimulating action on gut
secretions or by having a direct bactericidal effect
on gut microflora and furthermore the herbals
active principles in the diets induce the secretion
of the digestive enzyme and the growth promoter
in herbs induced high protein synthesis (Citarasu,
2010). Mehrin, (2009) also reported positive
effects in fish growth performance which may be
related with supplementation of commercial and
natural probiotic Biogen”, which can enhance the
metabolism and energy of fish body cells, raise
the efficiency of feed utilization, increase the
palatability of feed, also promotes the secretion of
digestive fluids and acts as appetite stimulant. As
confirmed by Pares-Sierra et al. (2012), the feed
conversion ratio (FCR) decreased as the level of
poultry hatchery waste increased, since the lower
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the FCR value the better the utilization of the feed.
In contrast, Morenike et al. (2010) reported an
overall increase in FCR among the diets as the levels
of PHWM increased. The decrease in FCR among
the diets could be explained with processing
methods of PHWM, quality of the ingredients,
digestibility, the rearing conditions or a combination
of all those cases (Gumus and Aydin, 2013). It could
also be due to the inclusion of O. gratissimum
because of the difference between 100% PHWM
with Ocimum gratissimum and 100% without it.

Protein Efficiency ratio has been defined as
theratio of grams of body weight gain (in specified
time) to the grams of protein consumed. Protein
efficiency ratio (PER) and feed efficiency are
utilized as quality indicator for fish diet and its
amino acid balance. Therefore, these factors are
used to evaluate protein utilization and turnover
(Shalaby et al., 2006). Fish in group fed 100%
PHWM without inclusion of O. gratissimum
(Treatment 7) had the least value (0.004) of PER
while treatment 4 (75% PHWM and 2% O.
gratissimum) had the highest value (0.01). The
protein intake ranged between 28.40 — 29.80g with
treatment 6 having the highest value (29.80g). This
shows that diet 4 has the best PER among the
treatments, though this is not significantly different
from diet 5. This study indicates that fat content in
the body composition may be manipulated by
changing the diet and the experimental conditions.

In conclusion, results from this experiment
shows that poultry hatchery waste meal with 2%
Ocimum gratissimum can totally replace fish meal
inthe diet of Clarias gariepinus juvenile.
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