Abstract

A 70 day feeding trial was conducted to evaluate the utilization of all plant- protein diets supplemented with
/ 0\VIQH DQG / PHIKIRQLQH E\ +\EUG FDIi, VK (Hetero-clarias) IXYHQUHV I IKH VIDUI RI IKH H[SHULPHQI ¢ IHHQ JIDW
DTXDULD IDQNV FPT FPT FP HDFK (MHG ZIK ERUHKRIH ZDIHU XS IR/ RI liV FDSDFUI\ ZHUH VIRFNHG ZLIK
RQH KXQGUHG +HIHUR FIDUDV IXYHQUHV $Y =i J RQH DI ¢VK SHU IWHDIPHQY LQ IKUHH UHSILFDIHV
in a complete randomized design. Five diets (D, D,) isonitrogenous (40% Crude Protein) and isocaloric (12.1kcal/kg)
were formulated. Except the control (D,), varying levels of Corn Gluten Meal (CGM) of 60% crude protein (CP) as
main plant protein source were added to other plant protein materials such as Soya bean meal and Groundnut cake
to formulate diets (D,-D,). Fish were fed at 5% body weight twice daily (8.00 and 10:00) for 10 weeks. Water quality
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Introduction

Nutritional need of sh at every stage of growth is very importantin
other to formulate feeds that are nutritionally balanced with optimum
utilization by the species, particularly when they are cultured under
intensive system [1]. A diet is not complete without the presence of
all the classes of food such as carbohydrate, protein, energy, minerals,
fat and oil, and vitamin. Several research works had attempted at
increasing the use of non- conventional feed materials to substitute for
the high cost of sh meal, which is a major source of proteinin sh diets
[2-5]. Some of the factors that determine the protein level and source in

sh diets are the size of sh and species [5]. It is important to accurately
balance the protein need ofa shespecially at early stage of development
for optimum feed utilization. Over the years, the quest for alternative
protein source to sh meal has been a growing concern in aquaculture
industries due to high cost of sh meal. Corn gluten meal (CGM) is
considered a good and palatable source of protein in sh diets, but it
isde cientin lysine and methionine [6]. Itis o en supplemented with
other plant protein materials such as soybean meal and groundnut cake
to complement its amino acid pro le [7]. Generally, sh feeds prepared
with all-plant protein materials have poor amino acid pro le hence the
need to supplement with methionine and lysine, been the most limiting
amino acids in plant feed materials [8]. is is necessary to achieve
optimal growth and health of the sh. Hybrid cat sh (Hetero-clarias)
feeding habit is adaptable, though it exhibits cannibalistic tendency as
growth progresses, its protein requirement must not be compromised
at early growing stage. It grows well on formulated feeds as well as
living or dead materials in the water. Because of its wide mouth at
adulthood, it is able to swallow relatively large prey in water. Hybrid
cat sh requires balance diets of high protein content at juvenile stage,
hence the need to use protein materials that are rich, readily available
and cheap. e objective of the study was to evaluate the e ects of all-

plant protein materials supplemented with L-lysine and L-methionine
in the diets of Hetero-clarias juveniles on growth and body proximate
composition at the end of the feeding trial.

Materials and Methods

Experimental procedure

e study was conducted at the laboratory of the Department
of Fisheries and Aquaculture Management, Faculty of Agricultural
Sciences, Ekiti State University, Ado-Ekiti, Nigeria. Prior to the start
of the experiment, 200 juveniles of Hetero-clarias (hybrid) of average
initial weight of 16.00g were purchased from Success Fish Breeding
and Poultry Farm Nig, Ltd. Akure, Ondo State. Fish were kept in a

ow- through concrete tank of 4 x 2 x 1m size for two weeks and fed
with Coppens (imported feed) for acclimatization to experimental
conditions. 150 juveniles sh out of the 200 were randomly selected and
bulk weighed using an electronic top loading balance and randomly
stocked into  een (15) glass tanks (70 x 45 x 40 cm)/one earlier

lled with bore hole water up to 70 litres capacity. In line with the set
objectives, ve treatments representing the number of diets including
the control were replicated thrice in a completely randomized design

*Corresponding author: Adebayo IA, Department of Fisheries and Aquaculture
Management, Faculty of Agricultural Sciences, Ekiti State University, Ado Ekiti,
Ekiti State, Nigeria, Tel no: 080-3725-2776 ; E-mail: isreal.adebayo@eksu.edu.ng

Received January 14, 2017; Accepted January 31, 2017; Published February
05, 2017

Citation: $GHED\R ,$ *URZIK SHVSRQVHV RI +\EUG &DI¢VK +HIHIR
clarias) Juveniles Fed All Plant: Protein Diets Supplemented with L-lysine and
L-methionine. J Fisheries Livest Prod 5: 219 doi: 10.4172/2332-2608.1000219

Copyright: © 2017 Adebayo IA. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Fisheries Livest Prod, an open access journal
ISSN: 2332-2608

Volume 5 « Issue 1+ 1000219


mailto:isreal.adebayo@eksu.edu.ng

Citation: Adebayo IA (2017)

Page 2 of 4

with ten sh/replicate. Fish were made to empty their gut contenta er
a day starvation (24 h) before administering the test diets to make them
receptive to the new diets and were fed for 70 days.

Experimental diets

All ingredients used in feed preparation were purchased from
Metrovet Feed Mill, Ado-EKkiti, Nigeria. Ingredients were analysed
for proximate composition prior to feed formulation [9]. e gross
composition of the experimental diets is shown in Table 1. In preparing
the diets, only diet (D,), the Control had sh meal as protein source,
while diets (DZ-DS)) contained various proportions of corn gluten meal,
soya bean meal and ground nut cake as protein sources at a ratio of
2:1:0.5 respectively. Dry ingredients were ground to a powdery form
(250um) in a Wiley mill to aid assimilation by sh. e diets were
thoroughly mixed with cod liver oil and then adding cold water (500ml)
until sti  dough resulted. e dough was pelleted using Hobart A -200
pelleting machine with a 2.0mm die. Diets were immediately sun
dried and later broken mechanically into small sizes and packed in a
labelled air tight small containers. Each diet was formulated to last for
amonth to maintain good quality. Except the Control (D,), diets were
isonitrogenous (40%CP) and isocaloric (12.1kcal/kg) as recommended
by Faturoti et al. (1986) for clariid cat shes juveniles.

Feeding procedure

Fish were fed to satiation twice daily in two equal installments
between 08:00-10:00 and 16:00-18:00 for 70 days. Initial and nal
weights of the shineach tank were recorded using an electronic balance
(Metler PM 480, Delta range). Fish were bulk-weighed every 14 days
to calculate their response to feed. Good water quality was maintained
throughout the feeding period by arranging the experimental tanks in
a ow —through system while air stones were used to aerate the tanks.

Water quality analysis

Water quality parameters such as dissolved oxygen (DO),
pH, temperature and nitrate were monitored and measured daily
throughout the experimental period by the method of Boyd and Tucker
(1992). (DO and temperature: YSI, model 57, USA; pH: Electronic pH
meter (metler Toledo 320 model). Nitrate was measure using a DREL/5
spectrophotometer.

Growth and nutrient utilization parameters

Growth responses were calculated as described by Olvera- Novoa
et al. (1990) as follows:

Weight gain (g)= nal body weight — initial body weight

SGR (%)=100(log, nal body weight- log, initial body weight/time
(days)

FCR=(dry weight of feed fed (g)/ sh weight gain (g)

PER=( sh weight gain (g)/ protein fed (g)

NPU (%)=100 x (Fish protein gain/ protein consumed)
Proximate analysis of dietsand sh

e ve dietsand sh samples (whole body) from each treatment
were prepared in triplicates a er the experiment and analyzed using
standard methods of the Association of O cial Analytical Chemists
for protein, fat, ash and moisture [9]. Crude protein was estimated by
multiplying nitrogen content by 6.25. Lipid content was determined
by ether extraction and ash was determined by combusting samples in
amu e furnace at 600°C for 5 h. Moisture content was estimated by
heating samples in an air oven at 105°C for 24 h and computing weight
loss

Statistical analysis

Data obtained (Mean weight gain, SGR, FCR, PER, NPU) from the
feeding trial were subjected to analysis of Variance (ANOVA) using
SPSS version 16. Di erences in signi cant means were separated using
Duncan Multiple Range Test (DMRT) at 5% level of probability.

Results

Proximate composition of experimental diets

e gross composition of the experimental diets is presented in
Table 2. Crude protein ranged between 40.19% and 40.50% while crude
bre ranged between 1.06% and 1.67%. Also, lipid, ash and nitrogen free
extract (NFE) varied from 6.36% to 7.32%, 6.71% to 7.14% and 31.88%
to 34.18%, respectively.  ere was no signi cant di erence (p>0.05)
in the values of the parameters analysed among the treatments. is
shows that the diets were formulated in line with the set objectives.
erefore any changes in the performance of the sh were assumed
to be the e ect of the all-plant protein diets supplemented with amino
acids.

Water analysis

e result of the physico-chemical parameters of the experimental
rearing water is presented in Table 3. Water temperature uctuated
within the range of 25.36-25.81°C thoughout the feeding trial. While
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mean values obtained for dissolve oxgen (DO), pH and nitrate ranged
between 5.20-5.29 mg/L, 6.81-6.91 and 0.20-0.22 mg/L respectively.

ere was no signi cant di erence (p>0.05) in the values of the
parameters analysed among the treatments.

Growth performance and nutrient utilization parameters

e growth parameter of the sh fed with the experimental diets
is presented in Table 4. ere were signi cant di erences (p<0.05)
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