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€S In the Diet Of Clarias gariepinus Fingerlings
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_ _ -\ 10\ here were no significance differ >0.05) i
growth parameters of fishes fed-"CRIj‘,NAD and’A® B‘An'lo%l'g the plamddiﬁz?b?geg c(i)"nse)tsm bteh;
grg:)vt(;ls)was reccg(li{f;g lNIl LWL based: diet (9.077 + 0.58). There were no significant differences

(p>0. ; among ,NAD and ANTB in the Specific Growth Rate values (2.46 + 0.21%/day, 2.48
+0.17%/day and 2.23 + 0.23%/day) respectively:- Moregver, there were no significant differences
(p>0.05) for Feed Conversion Ratio while; the Protein Efficiency Katio value in CRB, NAD, and .
AN'I_‘B were mgmﬁcantly higher (p<0.05) than MWL, MAE, MEE, LWL, LAE, LEE respectively. A
significantly high Apparent Net Protein Utilization (ANPU) was recorded in LEE (98.33 + 2.89)
based diet while ANTB had (5.57 + 1.92) which is the lowest ANPU value. From the research,
Lannea whole incorporation in the diet of Clarias gariepinus had positive effect on its growth.

Keywords: Utilization, Moringa oleifera leaves, Lannea barteri bark extract, Growth, Clarias

gariepinus :

Introduction » :

Fish is a source of indispensable amino acids in the diet of human and animals because of its high
quality proteins (Shim et al., 2009). Needs for fish products are increasing on daily basis while wild
stock is rapidly decreasing due to over exploitation. A typical ﬁsherman believed that fishin wild is a
renewable resource that can never be exhausted from stock. Villa-Cruz et al. (2009) reported that
sustaining fish supplies from captured ﬁsheriqs w.ill not meet gro?ving c_iemand _for fish prodpct
globally rather aquaculture sustainability; which its activity requires hlgh_quallty feeds which
contain necessary nutrients and complementary feed additives to keep aquatic organisms healthy,
fast growth, environmental friendly, and disease resistant (Eid and Moha{ned, 2008).

The palatability of diets and feeding rate are also _of paramount importance to the groyvth

performance of the farmed fish species. Thus, formulation of a diet that meets up with the nutrient
fish is imperative for the ;apldf %ro(\img égﬁ_e and su_xivg;al of aquaculttllrﬁ

- e . There is large number of feed additives available to improve fis
gf:\fflf Cl::éﬂggg:.egilr};g Oolfzt)hese additivgs are chemical products especially hormones and
antibiotiIc);s which may have both short and long term t}nfavowable side effects. The use of
antibiotic growth promoters (AGPs) as feed additives in the aguaculture industry hz_ts befan
criticised bg overnment policies and consumers because of possible dev‘elopment of microbial
resistance tg %hese products and their potential h_armful effects on human's hea!th (Bama_h?t ql.,
2008). World Health Organization encourages using of medicinal herbs to substitute or minimize
the us.e o?i;hemotherapy (Levicetal., 2008; Adekunle, 2012). Natural plant products have been

reported to promote various activities like anti-stress, grewth promotion, appetite stimulation,

‘mi i iesi imps' larvae culture
. . : ion and to antimicrobial properties in fin fish and shrimps' Iz '
t(%lﬁcr: and gg:;rg;n% Sgﬂfg?grgoing this study seeks to investigate the effect Moringa oleifera
asu, L Fr * i

leavesand stem bark of Lannea barteri and oxytetracycline antibiotic as an additive on the growth
esand stem bar

Performance of Clarias gariepinus.

requirements of the cultured
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Materials and Methods _ 1| garden, Dcpartm.ent of Crop {'oquctl'on
Moringa oleifera leaves were obtained from horticultura ‘g‘_q on 10 Fisherics laboratory; a"_dfled
Federal University of Technology, Minna. The lcaves wclcf;rm Nweze el al.,2014), and sieved,
at room temperature for 5 days and grounded to .p‘qW_dCW i Local Govcr11ment Area of Niger
Lannea bateri bark was obtained from Gupa-Mitlvia, L“F‘ 2 days, grouﬂd into powdery form
State. It was cut into smaller sizes, pounded and sun dried fot “iused. -
(Konéetal.,2011),and sieved. They werc keptina safe place l5"(1)0ml of ethanol and distilled water
50grams each of the plants were measured and soaked 1nto hotirs i 1 000ml bottle. The bottles
following the procedures of (Nweze and Nwafor, 2014) for 721 h hake at intervals. The soaked
were tightly covered to prevent evaporation and thorough y 8 llected were fed to 1 litre flask
materials were doubled filtered and then, the concentrated iqu! & bath boiling steadily at 1002C
clipped to a rotary evaporator (RE300) machine rotating on 2 water i‘ bottle, exposed o air until
and the solvent were removed. The extracts werc poured into 10m ¢ ’om temperature until
ethanol solvent finally removed. The extracts were covered and stored at ro 1
used. The same procedure was used for aqueous extract. .
Eight different gxperimental diets werec}ormulated for the experiment. Each Ofi thff: lflfXli)ﬁl'lll(l‘lentfal
diet was formulated to contain 45% Crude protein (CP) as compare with the la!)e of the packagen
the commercial reference diet (CRD) which was used as the control. Th? p{Ole?te analysis of the
major ingredients was determined before the diets were formulated while inclusion levels of each
ingredient represented in each treatment is shown in Table 1. ‘ _
The experimental diets were formulated using Pearson square method and compounded into pellet
using manual pelletizer. The diets were prepared by individually weighing of each component, and
were prepared based on individual treatment formula and thoroughly mixed to ensure
homogeneity. The pellets were then made into crumbles so as to make it easier for fish while
feeding. The feeds were packed in polythene, labeled and stored in deep freezer at -4°C before the
commencement of the experiment. _
Five hundred and forty (540) Clarias gariepinus fingerlings with an average body mass of
4.60+0.02g were acclimated for two weeks before being randomly distributed into 27 plastic tanks
of 50 litres capacity filled with 20 litres volumes. Each of the tanks contains 20 fish, in triplicate
representing 9 dietary treatments. Fish in the group of treatment 1 represent control diet while the
rest were fed the tested dicts. Water flow rate was maintained at 1.5 litres per minute and water
quality parameters were measured weekly. Results of all the water quality parameters measured
were within international recommended ranges (Table 3). Fish were fed 5% of their bod weight
per day in two equal meals between 10am and 4pm for 56 days. All the fish in eacl ty b were
weighed (with what) fortnightly and feeding rates were adjusted according] U cac 1far21 e
siphoned from each tank and kept according to each treatment while fag " 1 o o wl
siphoned and kept for faecal analysis. At the end of the experiment (56 d ecal matters were also
and feed utilization indices were determined using the following formy] _ays), growth parameters
. Mean Weight Gain (g) = Mean Final Weight (g) Mean Initial W, ae:
Specific Growth Rate (%/Day) =(In W2-InW1/T2 T1) x 109 eight (g).

Food Conversion Ratio =Weight of Feed (g)/ Weight Gain (g)i) fi
Protein Efficiency Ratio =Live Weight Gain (g) /Crude Profo; y ish.
Apparent Net Protein Utilization (%) = Protein in Figh C o Fed(g).

Protein in fish Carcass (g) at the end of the study/P] x 106lrcass (8)atthe end of the study -
Evaluations of growth parameters of the diets were subje

(ANOVA) using p>0.05 significance level to test for siJ th_ed ' one-way analysis of varianc®
mean comparispn were applied according to Duncan muﬁ?lllcant difference. The parameters ©
were computerized using stat graphics (version 3 .0)and Min[i)t ebrange .test (1955). All the statistics

2 (version 9.2) packages.

Results and Discussion

Growth.parameters and nutrients utilizat
d ilization of experim
- - e
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cqown Im TablgeOZt;V;qlL/SlglﬂlliE::“f differences (p<0.05). The survival rate of the experimental fish
” dwee[;; e X dtie toS s ([“ a5 improvement on the growth performance (Table2) of the fish
fed plant additi kgt 1 though thcu_' performances were significantly lower (p<0.05) than
= fed of control di¢ Oll-A‘dqlllvc dict (NAD) and Oxytctracycline (Anti-biotic -ANTB).

wever, among the diets containing plant additives, the best growth response was achieved in
Lanned plant whole (LWL) bagcd dlel_(Tablc 2). There was no significant difference (p>0.05) in the
gpecific Growth Rate (SG[? of the fish fed CRD, NAD and ANTB as the values were 2.46%
021, 2.48%+0.17and 2.23%+0.23 respectively. There were no significant difference (p>0.05) in
| values recordet_i for Fc?d_ Conversion Ratio (FCR) while CRD, NAD and ANTB. Similarly,
re were no mgmﬁpant .dx'ﬁex:ences (p>0.05) in the Protein Efficiency Ratio (PER); however, the
parent Net Protein Utilization (ANPU) exhibited a significantly high (p<0.05) value in LEE
inclusion dietand lowest.value inANTB diet. )
The results of the experiment conducted indicated that, the experimental fishes accepted all th
diets. However, the Specific Growth Rate (SGR) obtained from the group of fish fed Commercial
Reference Diet (CRD), Non-additive diet (NAD) and Anti-biotic (ANTB) were significantly
higher (p<0.05) than SGR values for the additive diets. This is in disagreement with the findings of
£id and Mohamed (2008), Khattab et al. (2004) and Mohamed ef al. (2007) who reported that,
Oreochromis niloticus fingerlings fed on diet supplemented by probiotics exhibited greater growth
than those fed with control diets. The feed conversion ratio for all the (diets additives and non-
sdditive) were in agreement with that of the values obtained by Nnaji and Okoye (2005); Ovie and
Adejayan (2010). The latter reported that, FCR values ranging between 1.10 and 1.23 for Clarias’
gariepinus are not significantly different (p>0.05) in the various growth parameters even though
they were fed with varying levels of garden snails Limicolaria spp. The high survival rate recorded
could be as a result of constant monitoring of water quality and phytonutrients content of additives
asthe highest survival rate was recorded in the group of fishes that were fed plantadditives.

al
the

Table 1: Diets Formulation and Chemical Compositions of Experimental Diets

Feed Diet 1 Diet 2 Diet 3 Diet 4 Diet § Diet 6 Diet 7 Dict8  Diet9
Ingredients (g) (CRD) (NAD) (MWL)  (MAE) (MEE) (LWL) (LAE) (LEE) _ (ANTB)
FM(72.4% CP) - 50.4 49.4 49.4 49.4 49.4 49.4 49.4 494
MM (14.0%) ; 44.6 43.6 43.6 433 43.6 43.6 43.6 436
VMP - 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0
oil . 2.0 2.0 2.0 2.0 2.0 20 20 2.0
Additive R . 2.0 20 2.0 20 2.0 20 © 20
Total . 100.00 100 100 100 100 100 100 100
Compositions (%)

Moisture i3 23 7.48 2.84 222 255 2.82 2.38 241
Crude Protein 46.6 45.18 44.86 44.89 44.10 44.50 450 - 4475 4543
Ether Extract 6.00 8.50 8.80 9.70 9,00 8.40 9.90 9.20 . 9.30
Crude Fibre 2.86 230 2.6 2.67 2.58 240 . 267 2.58 2.58 -
Ash 17.40 14.18 18.60 17.01 15.57 17.40 16.80 13.58 14.9
NFE 23.02 27.54 22.66 22.89 26.30 24.75 23.25 27.51 25.38
Total 100 100 100 100 100 100 100 100 100

E{RD = Commercial Reference Diet, NAD = Non-Additive Diet, Moringa Whole Diet, MAE =

Otinga Aqueous Extract Diet, MEE= Moringa Ethanol Extract Diet, LWL = Lannea Whole Diet

Vﬁf =Lannea Aqueous Extract Diet, LEE =Lannea Ethanol Extract Diet, FM =Fish meal, VMP -
minaird Mineral Premix and CP= Crude Protein. )
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Table2: Growth parameters and Nutrient Utilization of Clart

Fed Experimental Diets

3 : ict 6 Diet
Growth Diet 1 Dictz  Diet3  Dietd  Dict5 ?L'fm LAE) (EED) (ANTQB
Parameters _ (Crp) (MNAD)  (MwL) (MAE) (MEE) = 4.60° 4.57° 455

: J 12.87%
MFW (g/fish) 1837 g4y uar  uese  poe et 1L lsl'?gm
" ¢ be -
MWG (g/fish)  13.76* nar e gggd gas® ~ 9.08 7.26 §.30 QLS
) b
SGR (@day) 246" 248° 160* 160 185 1.96" 1.69" 1.85 223
e L10® 1.08* 157 1.57° 1.39" 1.29" Ls1° 1.39 LI
PER 204° 2.06* L42b 4z et 173 1.48" 1.60% 2,00
\ 0.13
ANPU (%) 91.40%* 79.06 34.81% 66.45° 82.18° 31.72% 33.19¢ 93.28" 5.57¢
6.64 171 - 605 141 94
Survival (%) 95.00% 9333 9833  90.00°  9500%  9L6T*  98.33° 98.33* 93,33
2.89 866 000 577 _ 764

a

™ NOVEMBER 2016

sg ariepinus fin gerlings

Dict7

Dict 8

Average values f"_l the sz_lme Tow carrying similar superscripts are not significantly different from each other (P>0.05).
MIW = Mean Initial V_Velg'ht,-MFW =Mean Final Weight, MWG = Mecan Weight Gain, SGR = Specific Growth Ratio
FCR =Food Conversion Ratio, PER =Protein Efficiency Ratio,ANPU=Apparcnt Net Protein Utilization |

Table 3: Ranges of Weekly Average Water Quality P
- aramet 1 2
Experimental Tanks During56 Days Feging Tria] ers Monitored in all

Parameters B Ranoes. - - -
Temperature (oC) T,Si;;l‘x NIS, 2007
pH - 6.9-8.6 ]
Conductwlt-y_ 116.3-224.0 6.5-8.5
Total Alkalinity (mg/1) 78793 3 ' 100-500
Dissolved Oxygen (mg/1) 3 0'_ 57 d -
Conclusion — 3-71

fish health. This is an encouragement for thé usep;?::fe‘:;efi for
IClna]

diets. The fishes fed on Lannea Whole (L
WL) di
expressed better growth i . 1€t and L . :
in ls)ubjo:cting the%irdditiv:::: zp\?;ficci):v lt'h Mm—.mga based diets gﬂlx}t;a Ethanol Extract (LEE) d.16f5
diet. Achieving this will discoura y mff: usion level to esra"Zﬂish e =xperiments will be requlfeh
dditive which have b ;¢ 1ish farmerg f > 15N the optimal inclysion in the
additive which have eenestabllshedtolmpaclresid om using antibiotic th promotin?
as growth p

ual
effects op the consumers

the €Xperiments were not toxic 0
Plants as additive jn aquacult™®
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