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2,5’::;“::,“;(i;_g;?::f{::‘f’mIm'"hnrr gr.nu'!h performance of C. gariepinus juvenile (50.14¢) reared u.ndrr aquatronics
results obtained shotoed i'_l‘:’",“""' recyeling) and conventional (nmmm!-frrdiug-mrmrmljuwzrrr-rrq;rhux system). T?:r
system was si?niﬁcnmh; }\ptﬁm"' d';ff”""fi‘ (P<0.05) for the two systems. The mean weight gained for 'fhe aquatronics
(SGR)andfrc:} (‘C;rrt'crcr'bn o (157.81g) than the conventional system (101.83g), the Specific growth rate
hich SGR and low F(E'R 0 i0s ( FCIE) were also significantly different (P<0.05) as automated system gavea - 'r:ﬁcqfxtlb'
Fz:r!hmnorc TRl ues (2,53 %/Day & 2.56) than manually operated system (1 .97%/da_u_& 3.66) rr;,m:n?cfy.

. ces (P<0.05) in some of the water quality parameters monitored where alkalinity

conduch iyt Snificant differen,
conductivity v . ;
and conauctivity values Y high (P<0.05) for the automated system. Thus, the aquatronics (automated

0 HES were significant]

re sys ;

aquaculture system) is more productipe than the conventional (manually operated) aquaculture system.
h
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Introduction

is
degradation of water quality with
successful aquaculture production.
Large catfish farms with several po

: nds can usually be fed only once per
while this may be done twice per day at smaller farms. Ge)r;erally,p

! ing (2003) reported that, auto-feed
fish feeder can increase fish production

and minimize losses of feed
(Ozigboet al., 2013). This research there

fore, seeks to compare the gr
reared in automated and manually operated aquaculture systems.

Materials and Methodology
The research was carried out in the Department of Water Resources, Aquaculture and Fisheries Technology, Federal
University of Technology, Minna (FUTM), Niger State, Nigeria.

Aquatronics system

The aquatronics system is an auto-feeding-auto-water recycling system culturing system that was designed and
tnstructed in FUTM. The system is operated on the principle of crank mechanism which us
control the opening and closing of the out

es pinion gear to
let of feed hopper that is activated to dispense feed and recycled water
automatically by the micro-controller at programmed time interval of 8 hours in 24 hours (9:00am-5:00pm-1:00am
and 8:00am—4:00pm and 12:00am respectively).
Conventional aquaculture system
asystem that was based on manual feeding and mechanical water recirculato
[“'ding of the fishes three times daily at 9:00, 1:00pm and 4:00pm throughout th

?’%Sr was recycled twice daily using mechanical means morning (8.45am) and
Wpm).

PiﬂExpeﬁmental Design and Feeding Procedure
+teen

Pieces of C. gariepinus juveniles mean weight (50.61g and 50.65g) respectively were randomly distributed
o1 WO rearing systems in replicate using complete randomized design. The fishes were stocked in a round bowl
: 1000 literg pacity. The rearing tanks were filled with freshwater to % of the tank. The fishes were fed 3% body
lh: ith commercial catfish feed (Aquamax) of 40% crude protein for the two systems th'roughogt the 56 days of
Weigh iment, The Uneaten feeds were siphoned 45 minutes after feeding for later analysis. The fishes were bulk
aezi f"ftm'ghtly for growth analysis.
The e QUality parameters : ini i
ater qual: , . °C) with the aid of clinical thermometer, dissolve
Oy Quality parameters measured included; temperature'( i i
‘PH?T, /1) was determined according to the method of Wrinker (APHA, 1980). Hydrogen ion concentration

' Measured with pPH meter at room temperature while conductivity was monitored with conductivity
HS/m) tape 5.

growth and feed conversion increases with
ing saves time, labor and capital. Automatic

and drudgery associated with hand feeding
owth performance of C. gariepinus Juveniles

ry system. This was done by hand
e course of the trial. In this system,
evening throughout the trial period
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Grgwth parameters lver (1989):
Biological parameters were evaluated according to Maynard et al. (1979) and Halver ( )
Mean weight gain = Mean final weigh-mean initial weight

Specific growth rate (SGR)= (Log, W, - Log,W,) / T,-T,X 100

. = d initial time; Feed .
Where, W, and W, represent-final and initial weight, T, and T, 'epresenst?ﬁ.n ;:':tnein efficlency ratio (;lg:eis iy
ratio-Feed fed on dry matter/fish live weight gain (Brown, 19 )i SRR e ) =Meap
weight gain per protein fed (Osborne et al,, 1919); Protein Intake (g) = Protein of
feed; Survival (94): no stocked/no left x 100.

Statistical Analysis e ili
The date obtained wel}v subjected to a T-test analysis at 5% sngqlhtc,aﬁltl 1':::11540f probability. The meang Wwere
separated using Turkey's method. The statistical tool used was Minitab Kele :

Results . .

The mean initial weights of the fishes in the two systems were not 51gmﬁc;nftl)’ ‘:'ffg;‘:;“l(_g: 01_'!?2- PEOWEVEIZ the
growth parameters measured showed significant differences (P<0.05) for the treatme ficantly hi hn nal weight,
spedific growth rate, feed conversion ratio ana protein efficiency ratio w’f.'rfEISlzgzl6 c ! 9%’0/ /Dg er (P<0.05) for
automated system; 208.41g, 2.53%/Day, 2.56 and 0.98 than the manpal system; 152.46g, 1. 1? ay, 3.66 and (.68
respectively (table 1). There were no significant differences (P>0.05) in some of the :lva_ter %ua 1:y h;i:arameterf; tota]
alkalinity, dissolved oxygen, temperature and pH. While, the automated system had significant high (P<0,05) tot,
hardness and conductivity than the conventional aquaculture system (Table 2).

Table 1: Comparative growth parameters for catfish reared under automated and manually-operated aquaculture

systems.
Growth parameters Aquatronics system Conventional aquaculture system sdz
Mean initial weight (g) 50.61* +0.29 50.65° + 0.69 053
Mean final weight (g) 208.417 + 26.45 152.46° + 5.51 19.11
Mean weight gain (g) 157.81° + 26.16 101.83° + 6.20 19.01
Feed conversion ratio 2.56*+0.15 3.66°+ 0.09 0.13
Mean feed fed (g) 4023279 371.715
Specific growth rate (%/day) 2.53a +0.22 _ . 1.975I +0.09 0.1?
Protein efficiency ratio 0.98" + 0.01 0.68° + 0.01 0.01
Survival (%) - 9670 100.00
Mean data on the same row carrying same SUFE‘TSC';tS are not significantly different from encﬁher (P>0.05).
Table 2: Mean water quality parameters measured for 56 days.
WaterTquality parameters Aquatronics system Cc;nvenllonal aqn]aculture system Sd +
Mean total hardness (mg/) S 145.002 + 2,83 130.50° + 9.19 6.80
Mean total alkalinity (mg/) 128.80° + 0.71 1220°:283 208 |
Mean dissolved oxygen (mg) 3.50° £ 0.71 3.50°  0.00 ' 0.50
" Mean pH 7.64°10.16 7.88°+0.15 0.16
ean temperature (°C) . 8 ; R L
. cond'::t ” (:mj)s ) 5549:5’; 0;:0 26.33' + 0.45 035
" Mems data on tie samme row carrying s ———— = 3
perscripts are ot significantly different from each other (P>0.05)-
Discussion
'tl;hﬁj gg?;zgé Parameters resuit indicated significant

. " ; e
g fg’lme Spacing (Jobling, 1982; Rouhani, 1993)- Lm;gt;g;e

medium in which
al. (2006) as observed with the automated system, agreement with Avnimelech (2005). an
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8
fﬁoﬂzol
u gion 4that,C. gariepinus juvenile reared in automated syste
m (auto-feeding-auto-water-recycling) had

3

| ¢

f C(')“Y ~_oo\'efe y
f{?‘-‘md"\ﬂl‘\ (35-47%) than those reared in the manual operated system (manual-feeding-manual

| B ual- % i
\.\’mﬂ mmeﬂdatlon . fish vi 1di ' water recyclmg),
Bec?nmended that, for high 118 yielding aquatronics aquaculture system should be adopted
= adopted.
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