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ABSTRACT

This study was conducted using 150 fishQérias gariepinusto investigate the growth
performance and nutrient utilization 6farias gariepinusfed five treatment diets containing
varying inclusion level of fermented unsieved maikee diets were grouped into CT, T1, T2,
T3, and T4 with inclusion levels of 25%, 50%, 758ad 100% of fermented unsieved maize
respectively. Highest weight gain was recorded 4nviith value of 10.24 and lowest weight
was recorded in CT with 9.17. High FCR were obsgrineT2 with value of 0.70 and lower
value was observed in T4 with value of 0.62. WHIl2, T3, and T4 have highest survival rates
with values of 90% in each treatment CT and T1 né®ed 80% and 70% respectively. There
was a significant (p< 0.05) difference betweenftiwel conversion ratios treatment T4 with the
best value and other treatments. There was a ignif(p< 0.05) difference between the levels
of fermented unsieved maize inclusion and the §ipegiowth rate of the experimental fish.
The highest value of protein level and feed efficie were observed in T4 at significant
difference level (p< 0.05) than other treatmertsds concluded that fermentation of maize in
fish feed has positive effects on the nutritionalue of the feed. It is recommend that
fermented maize can replace raw maize in fish ééetdfor growth performance.
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INTRODUCTION
The need to intensify the culture of the fish asnieet the ever increasing demand for fish has ritagksential to
develop suitable diets either in supplementary fofor pond or as complete feed (Omitoyin, 2006). adidition,
potentials abound in Africa to develop and expandigculture (viable fish farming) but there are tations (Jamiu
and Ayinla, 2003). Water quality has for many yedesen the most critical limitation to fish prodoct Over the
past decade, aquaculture has grown in leaps angdbdn response to an increasing demand for fish eseap
source of protein. (Akinrotimet.al, 2007). This is because production from captdisdteries has reached its limit
and the catch continues to dwindle by each pasdayg(Gabrielet d., 2007). According to FAO (2006), fish
supplies from capture fisheries will therefore, ttobe able to meet the growing global demand doratic food. As
aquaculture production becomes more and more inrns Nigeria, fish feed will be a significant tac in
increasing the productivity and profitability of wagulture (Akinrotimiet al, 2007). Jamiu and Ayinla (2003)
opined that feed management determines the vigbiliaquaculture as it accounts for at least 6@gerof the cost
of fish production. Maize has been a traditionargy source in formulated feeds. According to Nfa602) and
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Eyo (2004), maize is the major source of energmost compounded diets for catfish species. Thie@ause it is
readily available and digestible.

There are various researches directed towardsinigralternative energy sources through maize im fiets. It is
equally important that more researches should bested on finding alternative ways of increasingrgneources
through maize in fish diets. Cereals such as ma@eghum, millet, rice, are process to detoxify aiméi-nutritional
factors, increase palatability and improve bioalality of nutrients; fermentation is one of theusehold food
techniques reviewed extensively as means by whiehnttritive value of plant food could be improv@tham,
2000; Obadinat al, 2008).

Non-sieved wet-milling of fermented maize has shdhat the nutrient content of complementary foods be
improved by conserving the nutrient content as wasllenhancing the shelf life while sieved wet-mgliresults
mostly into nutrient losses and decreases thenamtient factors. The main objectives of this stiglyo determine
growth performance and nutrient utilization @farias gariepinusfed with diet containing varying levels of
fermented unsieved yellow maize at 25%, 50%, 7580189% inclusion.

Yellow maize grains (1000mg)
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Figure 1: Flow diagram of fermented unsieved yellow maizelpiation
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MATERIALSAND METHODS

Study site: The experiment was conducted in the Departmentcqpfa&ulture and Fisheries Management laboratory,
University of Ibadan.

Experimental Set Up: One hundred and fifty fingerlings were acclimatizied a week with ten fingerlings
weighing 4-6g. that were stocked in each plastwlbof 40 litres filled with 30 litres water. Therwere 5
treatments which were replicated making a totdl®freatments.

Experimental Diets: fermented unsieved maize was used as the feeddiegte One kilogram of raw maize was
washed with distilled water which was later decdnt&hereafter, the maize was dispersed in didtiater at ratio
1:4 w/v and allowed to undergo natural lactic aeidnentation for 4 days as described by Obizob&1L9After
four days of fermentation, the water was decantatl the fermented maize were washed with runninglldis
water for 10mins and milled in a domestic grindEne fermented unsieved paste was then mix withrdied
ingredients for the fish.

Diet Formulation and Preparation: The feed ingredients were used to formulate fiveigbnitrogenous ration
with 35% crude protein. Diets were formulated at, @&%, 50%, 75% and 100% of fermented unsieved erasz
represented as diet CT, T1, T2, T3, and T4 resgaygtas presented in table 2. The feed ingredieste Fishmeal,
soybean meal, groundnut cake, fermented unsievédemeaw maize, mineral premix, vitamin premix,tsahd

palm oil. The various ingredients were ground tiina powdery form and thoroughly mixed in a bowlfasm a

homogenous mixture. Premix and water were addéawet by starch as a binding agent. Experimeneddaevere
pelletized using the manual pelletizer, then swdjriabelled and packaged in an air tight bag dtdoe use

thereafter.

Feeding: The experimental fish were fed with 5% of their haeeight per day for 12 weeks. The fish in each lbow
were batch-weighed weekly throughout the feedita trsing sensitive scale, to determine the fegdsaahent
based on weight gained. The fish were fed betwe@and and 5-6pm daily.

Water Quality Parameters: The water quality parameters monitored at intethadughout the experiment were
temperature, pH, and dissolve oxygen, being thd mgmortant water parameters.

Table: 1. Proximate Composition of Fermented Yellow Maize.

Elements Composition
pH 3.78
Moisture (%) 1.36

Ash 0.66

Gross energy (Kcal/100g DM) 442.54
Crude protein (%) 13.34

Fat (%) 4.67
Carbohydrate (%) 84.20
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Table 2: Diets composition of Formulated Feedsb&b &rude protein

I ngredients CT T1 T2 T3 T4
Fishmeal 13.63 13.30 13.30 13.00 13.00
GNC 27.26 26.63 26.63 26.00 26.00
Soybean meal 27.26 26.63 26.15 26.00 26.00
Maize 28.85 21.69 14.67 7.65 -
Fermented maize - 8.75 16.25 24.35 32.00

Vitamin premix 0.50 0.50 0.50 ®.5 0.50
Mineral premix 0.50 0.50 0.50 ®m.5 0.50
Palm oil 1.00 1.00 1.00 1.00 0aL.
Total 100 100 100 100 100

CT - 0%, T1 -25%, T2 -50%, T3 -75% and T4 -100%

Proximate Analysis of Experimental Feed and Fish: Proximate compositions of the fermented unsieveidena
and fish carcass before and after the experimerg determined (A.O.A.C., 2005).

Growth Performance Parameters: The mean weight of the fish was estimated on webklis through a batch
weighing of each treatment. The following growtlifpemance was determined,;

Mean Weight Gain: This was determined by dividing the difference ieight of fish before and after the
experiment by the duration of the experiment insday

Mean Weight gain per day =W,/ n
Where n = number of days
W = Initial mean weight (g)
W = Final mean weight (g)

Percentage Weight Gain (PWG): This was calculated from the relationship betwdentbtal weight gain of fish
expressed as percentage of the initial weight.

PWG = Mean weight gain X 100
Initial weight

Specific Growth Rate (SGR): The Specific Growth Rate was calculated as follows;

SGR = (lagWx-logeWy)/ To-Ty

Where W = Final weight at time Jby days
W =Initial weight at time T by days
T»-T1 = Number of experimental days
Loge = Natural logarithm to base e.

Feed Efficiency (FE): The feed efficiency was calculated as:

Feed Efficiency (FE) = Mean weight gain
Mean weightfeéd consumed
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Feed Conversion Ratio (FCR): The feed conversion ratio is calculated as

FCR =Weight of feed fed
Weight gain

Gross Feed Conversion Efficiency (GFCE): This is given as the reciprocal of the food conigersatio, expressed
as a percentage.
GFCE = 1/FCR

Protein Intake: The protein intake is given as
Pl = Total feed consumgdPercentage protein

Protein Efficiency Ratio (PER): The protein Efficiency Ratio is given as

PER = Mean Weight Gain
Protein consume

Data Analysis: The results describing fish growth, survival raad weight gain and food conversion ratio were
analyzed statistically using statistical analydivariance. Mean were compared by Subjecting datant way of
analysis of variance (ANOVA) test for significan@e< 0.05).

RESULTS
Proximate Composition of Experimental Feed: The result of the proximate analysis of the experital diet is
presented in table 3. Highest percentage of preteis observed in the Test diet (CT) with a valud@20% and
the lowest value of 35.96% was recorded in Tedt Hi@1). There was an increase in the level ofierfibre and
ash content in the diets according to the percentdgnsieved fermented maize inclusion.

Proximate Composition of Experimental Fish: Results for the proximate analysis of experimefitd carcass
before and after the growth trial are presentethbte 4. There was an increase in crude proteinposition of
experimental fish carcass of treatment fed T1,TR,and T4 according to the levels of fermentedavesl maize in
their diets, the value observed were 51.05%, 54,&8/45%, and 58.57% respectively.

Table 3: Proximate Composition of Experimental Biet

Parameters (%) Test Diets

CD TD1 TD2 TD3 TD4
Crude protein 37.42 35.96 36.42 38.25 40.20
Crude fibre 4.20 5.53 5.51 5.60 5.58
Crude fat 4.36 4.98 5.24 5.46 6.66
Crude ash 15.78 15.88 16.02 15.95 16.22
Moisture 9.96 9.78 9.89 9.93 9.88
Nitrogen free extract 28.45 28.20 27.30 24.92 2.62

CD - 0%, T1 -25%, T2 -50%, T3 -75% and T4 -100%
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Table 4: Proximate Composition of Experimental Fisffiore and after the Feeding Trial

Parameters Initial C T1 T2 T3 T4

%CP 40.44 53.24+0.60 51.05+0.10 54.84+0.93 58 8+ 58.57+0.54
%CF 4.6 6.19+0.04 5.91+0.01 7.26+0.055 8.02+0.032 6.16%0.095
%CF 0.12 1.11+0.01 1.06+0.03 1.06+0.012 1.25+0.01 1.15#0.035
% Ash 10.5 12.75+0.06 12.70+0.02 13.06+0.097 3809050 12.91+0.05
% Moisture 2.12 3.75+0.01 3.72+0.02 3.75+0.025 3306030 3.63+0.030

CD - 0%, T1 -25%, T2 -50%, T3 -75% and T4 -100%

Water Chemistry of Experimental Fish Tanks: The result of the water quality parameters analyhedihg this
study is presented in table 5, the result showedigoificant variation in all the parameters meaguand no
deviation from the normal water quality parameferdish culture.

Table 5:Mean Value of Water Quality Parameters observethduhe study

PARAMETERS CT TD1 TD2 TD3 TD4 Mean SD
Temperature 2640 26.72 2770 2790 2696 245 30.1
pH 6.90 7.00 6.50 6.70 6.50 6.720.23
Dissolve Q 5.60 5.90 5.85 5.66 5.65 5.73 0.13

CD - 0%, T1 -25%, T2 -50%, T3 -75% and T4 -100%

Growth Performance

Mean Weight Gain: The growth response dflarias gariepinusfed with various inclusion levels of fermented
unsieved maize in their diet is presented in t&l&he mean weight gain varies from 6.19g+ 0.02.88g +0.02
and there was a significant (p< 0.05) differencethie mean weight gain. The highest mean weight gan
recorded in T4 with a value of 6.19g and the lowe88g in T1.

Food Conversion Ratio and Gross Feed Conversion Efficiency: The highest food conversion ratio is 0.70 + 0.99
and was recorded in T2. T3 had the best food ceiomeability with a lowest value of FCR. There veasignificant
(p< 0.05) difference between the food conversidio raf the treatments. The gross feed conversifinieficy was
lowest in the T1 with 16.78+ 1.01 and highest inwWith 20.27 + 1.67.

Specific Growth Rate: The results of the specific growth rate of the eixpental treatments are present in table 6.
The highest SGR value of 1.10 + 0.05 was recordei .While the lowest was in T1 with 0.95+ 0.03efe was a
significant (p< 0.05) difference between the legkfermented unsieved maize inclusion and the §ipegiowth
rate of the experimental fish.
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Table 6: Growths and Nutrient Utilization of Expaental Fish

Parameters CT T1 T2 T3 T4
Experimental Period (Days) 84 84 84 84 84

No of fish per Treatment 10 10 10 10 10

Mean initial Weight 4.03+0.02 4.06+0.02 4.06+0.01 4.05+0.03 4.05+0.02
Mean final weight 9.17+0.28 9.04+0.08 10.19+0.34 0.1B+0.12 10.24+0.1
Mean weight gain 5.14+0.04 4.98+0.02 6.13+0.04 860002 6.19+0.05
Percentage weight gain 127.50+7.11 2.62t3.06 150.9048.01 150.10+3.08 152.80+4.62
Mean feed intake per week 3.3610.31 3.41+0.15 DI 4.18+0.12 3.86+0.02
Feed efficiency 1.5240.05 1.46+0.08 1.41+0.13 1.45+0.04 1.60+0.05
Feed conversion ratio 0.65+0.49 0.68+0.86 0.7020.9 0.68%0.26 0.62+0.34
Gross feed conv. Efficiency 17.47+0.06 16.78+1.01 0.22+1.67 19.57+0.47 20.1840.62
Protein efficiency ratio 0.52+0.02 50+0.03 0.56+0.04 0.56+0.01 0.55+0.01
Protein intake (g/day) 9.70+0.89 9.87+0.45 10.90%0 10.82+0.36 11.17+0.06
Specific growth rate 0.97+0.08 0.95+0.03 1.09+0.08 1.09+0.03 0.94+0.05
Survival rate (%) 80 70 90 90 90

CD - 0%, T1 -25%, T2 -50%, T3 -75% and T4 -100%

Protein Intake and Protein Efficiency Ratio: The highest protein levels were observed in T4 lamgkst in CT
treatment. There was a significant difference a0®5 between the protein intake levels.

Feed Efficiency: The feed efficiency values were recorded as foll@¥s1.52 + 0.05, T1 1.46 + 0.08, T2 1.41 +
0.13, T3 1.45+0.04 and T4 1.60+ 0.05. T4 has thbést feed efficiency and there was a signific#ifitrnce at p<

0.05 within the treatment.

Survival Rate: The highest level of mortality was record in T1wit0% survival rate while other treatments
showed 80% and above. T2, T3, and T4 gave the $igievival rate of 90%. Highest rate of mortabscurred in
the third week and no mortality was record in thgt of weeks of the experimental period.

Mortality / Survival Rate

Treatment Groups

® Mortality Rate ® Survival Rate

Figure2: The survival rate of the experimental fish during the study
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DISCUSSION

Proximate Composition of the Diet and Fish: The proximate analysis of the experimental test dimwed a
difference in composition among the treatments twhio significance difference, which may be attrdslito the
various inclusion levels of fermented unsieved madiz the diets. The range of crude protein obselnethe
experimental diets was in accordance with the vadrRkinrotimi et al. (2007), who recommended 35-40% protein
levels in Clarias gariepinusdiet; the highest levels of crude fibre recordedhe inclusion of 100% fermented
unsieved maize (T4), which may be due to high filwatents present in fermented unsieved maizereTias an
increased in the value of the proximate compositbrll the treatments between the initial valuad ¢he final
values of the experiment. This shows that all Wrenfilated diets were nutritional adequate and camided for
feeding catfish.

Water Quality: The mean temperature value recorded in this expetimgreed with Idodo (2003) that reported a
temperature range of 258 for optimum growth of catfish and Tilapia. Boyahd Licthkoppler (1989)
recommended a temperature range of 25-32C forgoesith of warm water fish and Aderolu and Sogbg24110),
who recorded a temperature range of 27.5-29.5CClarias gariepinusfed with graded level of cocoyam. The
mean PH value recorded was in accordance with dhtined by Omitoyin (2006) for intensive fish cué.
Dissolved oxygen value obtained met the optimageaaf 2 mg/litre - 5 mg/litre recommended for tragdiwarm
water fish species by Boyd and Tucker (1998).

Growth Performance: The mean weight gain observed in the treatmentcaes that all the formulated
experimental diets are nutritionally adequate. Tinean weight gain of the fish of T1 gave the lowgsiwth
performance and these may be attributed to the aoceptability of the T1 by the fish. The specifiowth rate
recorded was similar to the 0.87% obtained by Aldeamd sogbesan (2010) fota@ias gariepinus. fish fed with
100% fermented unsieved maize inclusion levels ghgeest growth performance and nutrient utilaain terms
of Mean Weight Gain (MWG), Specific Growth Rate (®GFeed Conversion Ratios (FCR), and Protein iefficy
Ratios (PER). 25% replacement levels gave the gbgrerformance. This has shown that usage of faeden
unsieved maize of 100% as replacement for maiddedea result that agrees with the result of Fa&tye. (2012),
that growth performance oflarias gariepinus increases as the levels of cowpea hull meal ise®as a
replacement of maize which also disagrees withrékealts of Falayetal. (2010), that the replacement of fishmeal
using 30% of dietary poultry offals yielded the thgeowth performance i€laria gariepinuscompared to higher
increase of the poultry offals

Nutrient Utilization: The protein efficiency ratio is the rate at whidgltgin intake is utilized for growth, the value
obtained were very close to the recommended vdldelerolu and sogbesan (2010) who obtained 0.621 €or
fish fed 37% crude protein level. The total feethke increases with the inclusion levels; this ug do different
weight gain as fish are fed based on 5% of theiybaeight throughout the experimental period. Tkedf
conversion ratio recorded is comparable to thgdgbebiet. al, 2009) when fishmeal is substitute for blood meal
in the diet of Qarias gariepinus.

CONCLUSION
The replacement of raw maize with fermented unsiawaize in the diet of l@rias gariepinusat inclusion levels of
0%, 25%, 50%, 75%, and 100% as studied. Showedfitafed with 100% fermented unsieved maize iriolus
levels gave the best growth performance and nutuigization.

RECOMMENDATION
The above results has shown that fermentation ifex@an therefore be recommended for total sulistitdor raw
maize in the diets of I@rias gariepinus as it has digestibility and enhances growth perémce and apparent
digestibility coefficients of energy.
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