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Growth and Body Composition of Catfish, Clarigs

gariepinus Fingerlings Fed Graded Inclusion Levels of
Raw Locust Bean, Parkia biglobosa Meal as Replacement for Fish Meal

Ogbonna, C. K. and A.M. Orire

of fish _metgl_ca]ls for alternative protein source especially from plant. Locust bean (Parkia biglobosa) a plant

xploited for advancement of aquaculture production was examined in the
! 2 » Clarias gariepinus fingerlings of 3.46+0.01g average weight were fed raw locust bean at 0%, 5%. 10%
and 15% mclusxon. levels at 50% crude protein. The results obtained indicated significant differences (P<0.05) for 15% raw
locust bean meal inclusion which had the highest mean weight gain (5.10g), SGR (1.62), FCR (1.10) and PER (1.99) as

second best performed diet to 100% fishmeall based diet. The study recommends 15% inclusion of raw locust bean meal as
replacement for fishmeal in the diet of Clarias gariepinus.

Key words: Alternative, Protein, Anti-nutritive factors, Fishmeal, Locust bean meal.

Introduction

Versatility of fish makes it a useful protein source for humans (FAO, 2009). With the declining stocks of fish from capture
fishery, investigation into the ways of replacing or substituting for fish meal with less expensive feed stuff becemes
imperative (Sales and Janssens, 2003). The superiority of fishmeal in growth performance due mainly to its nutritional
composition and its amino acid profile needed for optimum growth cannot be over emphasized (Anderson, 2003). Rapid

development of fish farming calls for greatly stepped up production of locally produced quality fish feed which accounts for
40-60% of management cost in Aquaculwre (De Silva and Hassan, 2007).

African locust bean seed is available in the tropics (Oluwole et al., 2005). It is as condiment in soup (Dawadawa), rich in
protein, lipids and vitamin B, (Hopkins, 1983) as well as rich in lysine (Steinkraus, 1996). Since feed is the most important
comporent of aquaculture, efforts must be made to formulate and produce feed from locally available raw materials to reduce

cost of production and increase economic return. This research sought to determine the growth and body composition of
Clarias gariepinus fed raw locust bean meal.

Materials and Methods
Experimental site:

The research was carried out at the Research and Teaching Laboratory of Department of Water Resources, Aquaculture and
Fisheries Technology, Minna, Niger State, Nigeria. The experimental design was Randomized Complete Block Design
(RCBD). A total number of 180 Clarias gariepinus fingerlings of average weight 3.14g+0.52¢g obtained from the National
Institute for Freshwater Fisheries Research hatchery, New Bussa Niger, State. The fish were stocked at 15 fishes per tank (30
x 60 x 30cm) in triplicates (12 tanks). The tanks were filled with borehole fresh water to 20L volume capacity of a
recirculatory water system. Fishes were fed 3% body weight with adjustment fortnightly. The diets were formulated
isonitrogenously comprising 0%, 5%, 10% and 15% raw locust bean seed. The water quality parameters were monitored
weekly for temperature using clinical thermometer, dissolved oxygen using Winkler’s method, hydrogen ion concentration
(pH) was also measured with the aid of pH meter while, the conductivity was monitored using conductivity meter (APHA,

1980). The trial lasted for eight weeks.
Raw Locust bean seed processing: ‘
I kg of locust bean seeds was weighed, cleaned oven dried to reduce the moisture level to ensure a smooth ground. The seeds
were then ground using hammer mill and then sieved through 0.4mm wire mesh. The raw ground African locust bean flour
was packed in plastic container sealed with aluminum foil and stored at room temperature for use (Oluwole er al., 2005).
Chemical Analysis:

Proximate chemical analysis of feedstuffs, formulated diets and carcass were determined for crude protein, crude fiber, lipid,

ash and moisture contents using the Macro Kjeldahl method as described by Association of Official Analytical Chemists
(2000).
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Table 3: Formulated diets containing LBM and their Proximate Comp

Dict 3 Diet 4
i ic Locust Bean
Diet 1 eustiean 10% Locust Bean e
Feedstuffs (%) 0% Locust Bean 5% Locust Bea Meal =
Mecal (Control) Menl 9 43.
8 il 33.76
Fish meal 59.94 34.2 1 -
33 15
Maize meal 32.06 32.12 10
Locust bean(LBM) 0 5 5
Vitamin Mineral 5 5 5
premix 3 3
0Oil 3 3 100 100
Total 100 100
Proximate
Compositions (%) o 291
Crude protein 4991 49.06 '9 8.13
Crude fat 9.92 6.86 27. 414
Crude fiber 6.81 3.86 3.92 416
Ash 3.64 3.89 3.94 553
Dry Matter 7.36 . 6.52 7.66 :
Table 4: Weekly Water Quality Parameters
Treatment T™C pH Conductivity (uS/cm) DO (mg/N)
" Diet 1 26-30 6.70-7.37 373-427 4.00-6.00
Diet 2 26-30 6.71-7.39 368-456 4.60-6.00
Diet 3 26-30 6.84-7.26 353-451 4.00-7.50
Diet 4 26-30 6.82-7.64 351-432 4.30-6.00
Growth Response Evaluation:
Biological parameters measured were according to Maynard et al,

(1979) and Halver (1989) as described below:
Mean Weight Gain (g) W,-W,; 1 mean initial carcass weight (g).

initial weight (2), W, =

W, mean final carcass weight, W
Specific Growth Rate (SGR % Day) InW>-InW /T x100 W, = final fish weight (g), T = Time (day),
Ln = natural logarithm.

Food Conversion Ratio (FCR) = Feed fed (g dry weight)/Live weight gain (g).

Protein Efficiency Ratio (PER) = Live weight gain (g)/ Crude protein fed (2)
Apparent Net Protein Utilization (ANPU) = ANPU

(%) = (P2 - P1) / Total protein consumed (g) X 100; P1= Initja] protein in
fish carcass (g), P2 Final protein in fish carcass (2)

~Acid Insoluble Ash (AIA) as internal marker Cockrel
% Acid insoluble Ash

letal. (1987).
wt. of Acid Insolubl
Wt. of sample taken
Apparent Digestibility Coef ficient (ADC) Determin
using Acid insoluble Ash (AQIA) as in
% ADC =

e Ash x 100 ‘

ation of digts was evaluated accordin
ternal indicator,

g 10 Maynard ¢f ], (1979 as follows

_ ts x % Nutrients in faeces
7 % AIA in faeces X % Nutrient in diets
Statistical Analysis:

Data obtained Were subjected (g sta
software ang

Duncan mylg le-ran
Steel and Torrie(lggl)' Pe-range test was yge

sis. One i ; ; |
ﬁ‘O Separa\:leat,h::i?s's of yariance using Minitab release 14 statistical
, ; ans where they are statislically different according to

tistical ana]
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Results

The results shown in Table 5 on growth parameters exhibited significant differences (p<0.05) among the treatments. 15%
inclusion level of locust bean meal exhibited the best growth performance in terms of mean weight gain (MWG) of 5.01 g
which is significantly different (P<0.05) from other dicts except for the control diet. The specific growth rate value of 1.62
was also significantly higher (P<0.05) than other diets. The feed conversion ratio (FCR) was lowest (1.10) while the protein

efficiency ratio (PER) was significantly higher than the control dict, however, apparent net protein utilisation (ANPU)
exhibited the lowest value (29.83%)

Moreover, Diet 4 with the highest inclusion level of raw locust bean me

\\:hile the lowest was diet 3 (10% locust bean meal), but from the trend of the mortality rate for the diets including the control
dlets_. the mortality may not be traced to diet since the rate was equally high even for the control diet. Similarly, the water
quality parameters were within the acceptable standard for all the treatments.

al recorded the highest percentage of mortality (37%)

Table 5: Growth Parameters of Clarias gariepinus fingerlings fed Raw Locust Beanmeal for 56 days.
Diet 1 Diet 2 Diet 3 Diet 4
0% Locust 5% Raw 10% Raw 15% Raw
Growth Pa t
SRLEEEAmeCters Bean Meal Locust Bean Locust Bean Locust Bean SD+
(Control) Meal Meal Meal _
Initial mean weight gain (g) 3.14%+0.05 3.83°+0.78 3.35°+0.66 3.11%1.14 0.6
Final mean weight gain (g) 9.57°+2.78 7.87°+0.82 8.052°+0.49 8.12°+0.46 0.9
Mean weight gain (g) 6.44'+2.78 4.05°+0.28 4.70°+1.12 5.01°£1.19 1.1
Specific Growth Rate s . d b
(%/Day) 2.14'+0.80 1.33%10.58 1.33°+0.58 1.62°+0.54 03
Feed Conversion Ratio 1.17°+0.39 1.51°+0.17 1.60"+0.26 1.10°0.15 05
Protein Efficiency Ratio 1.86°+0.68 1.51°40.14 1.45°+0.25 1.99°+0.26 0.5
pparent Net Rrotein 98.40°8.40 134731693  12201%:894  29.83°26.93 26
Utilization (%) '
Mortality (%) 28.9°+6.83 24.4°+7.83 174.8+9.03 37°.8+8.43 - 36

Data on the same row carrying same superscripts are not significantly different from each other (P>0.05

The proximate composition for carcass was significantly high for 10% raw locust bean meal (68.66%) while it was optimum
for 15% inclusion level. differences among treatments (Table 6). The 1% raw locust bean meal has significantly low body fat
(9.00) and moderate fibre content (4.12) than other diets while diet containg 15% locust bean meal has high body fibre but
with body fat which is not significantly different (P>0.05) to that of diet 3.

Table 6: Body Composition of Clarias gariepinus fingerlings fed Raw Locust Bean Meal for 56 days.

. Initial Diet 1 Diet 2 Diet 3 Diet 4
Proximate Body 0% 5% Raw 10% Raw 15% SD
commpasiiions Compositions Locust Bean Locust Bean  Locust Bean ~ Raw Locust +
(%) _ (%) Meal Meal _ Meal Bean Meal _
Crude Protein 62.62°40.01  65.97°:0.01  66.50°+0.01  68.66°+0.01 63.35°+1.01 0.01
Crude fat 5.10°40.01 - 10.99°+0.06  10.95'+0.01  9.00°:0.01 9.20°+1.01 0.01
Ash 445°+0.01  8.98*+0.01 9.45°+0,01 9.79°+0.01 7.98°+1.01 0.01
Crude Fibre 19.26+0.01 6.84+0.01 2.90°+0.01 4.1240.01 9.77+0.01 0.16
Ngisz‘“ 8.57°:001 7204001 10204002 8434001 9.70°1.01 0.15
_ onlent =

Data on the same row carrying same superscripts are not significantly different from each other (P>0.05

— p—

275

Scanned with CamScanner




EMIER 9797 FOND s

iily ditferent (P201)3)
o i nelusion level

AR IS O V" ¥ ON ANNUAL CONFEREREE, HOV

’ et tol l e
el el T ADEA viduea il
ittt et el it ik I Wit ettty ol e llodo o gt

Pate Aol e o " M‘NM"’N i,

v VL T il PV TN (LN A ,
T : hein ""a“l for bt nyH.
‘::}:: A AT et vt o s gorfepny (e g el po Jocunt D

whis *t !

Diet | it A Diet ) Dot 4 40
e 0% A% Raw 1% (A% Huw 1ovisd f
Lwponiiinin Lovwd e Lovond Dewn Haw Locint Heun Menl '
it Mual Munl e Menl ) R
T 0010 A90.60" 41,01 ()74
e e ERYRTIIN AR ILRTINIR ot 0" 100, , ;
o p 000 AR 100 0,04
Uhandy b an (0 0D 040" 1001 Ad 0, N, : o
W ! ) | " |
IR RICTS TR VL0001 210" 001 .H.Inhll,ul P
\nt NAN 0] 1A 001 JAH07 1001 A0A" 41,01 )
h A, l | . "
Uhy Mattey a0 W 001 A0 002 A" 10,01 WA 11,01 ‘,riM4
T el mher (1s0.0%)

| o
UVAES 1t A S I ALY g ke Rt ane ol sgnificily different fi

Db

\ al 1o diets contididing, inw locust bean meal despite the
Paaainy (e il o, gy grfep o Hinpesings penpotided | 1

P o ant kel e s o D un:nl. However, lllll! f hlrlu:‘ ;;41:/:!{:/{1:'411 ”::.ll‘ ",'i'if?d"l":f{:‘,‘,‘:,c,::;
iU Bon it B el e il o gt E3% nclisdon fevel, The Tow prowte responss of fsh fed ¢ :_,!n Con ,lm'f”,g iy
O van tocrisd By nend iy B doe o the Tovel of nutilents gl ontinndeitional l'nr|||u|||r’|'r|r4 Hll.u BAPONIN, h‘yl ':N'iy.dfm o ur '
LA, I epat i et ol diese tovident o e perfomnee of (e conteol diet (0% locust hean '""‘",“‘ I .u, ajf[mr’cuj
ponnd et o 0 facnst b et i observend on (he b uly.t|11||||nmllllurm i hes I!lll"):lll.'ll (0 low fiber content
Wi abigen bty o e et it allowed for high natdent wtlzation Craammshel and Silmnn 2008),

Coivchindon J
he eaper et toveated tat Fistieal ca b sabstioted atop o 1% ncluston level of raw locust bean meal, Purthermore,

peanenning oF Tocunt e xeed may laprove i nutent avallabiticy by fowerdng the anti-nntritive compounds in the seed.

Refvrenves
Anderson, 11 GO0, Tntermational Seatond Trade, Wood Hewd Pablishing Ll Conbeddge, England,
APHA CLOROY, Standand Mothids tor the Examination of witer and wiste water, 15" Fdn, American Public Health
Association, Washington DEC TN,
Axsoiation of Omctal Avaly tieal Cliemint (AOAC) CO00). ekl metiods of unalysis (7™ Fdn, AOAC), Gaithersburg, MD.,
ek b Haltisday 1 Mg DL CORD, Stmdies on the notidon of e Horish wtilzation of virious dictary proteing
by platee (PMlewvmectey plateasa). Belish dodemal of Nuritlon, 312297300,
D0 N SN and Hasian, MORCQODT), Peeds and Tentifizerss e key 1o Tonge term stistalnubility of Asian aquaculture,
Fechntoal Paper Noc 497, Ronie, IFAO, 810,
FAO M) Pracical Gk oo Nutithon, Feeds ol Feeding of Catfish, Second Revision, 2000 November,
repony Eand Ok A GOO3), Fond Analysis sid Tstementi o Theory and Practice, Nuplithals Prints, A Division of
TV Support Nig, Ll 6 Adeniyd Jonew Surlore, Lagon Stnte, Nlperln,
Falver, L1CCE) (L9R9), Fid Nutition, o™ Hition, Academie Prews, New Yok, Wap.
M")"“(::'l-l:‘ AT LK Hite, VL md Waener, 10, C119) At Nutridon, 7™ Uetitlon, McGraw -Hill, New York,
”"'““:“l:" h ‘:'I"l 0.0, Keahiwm (2003), ¢ omparson between e Amlno Ack, Fatty Achkd, Mineral and Nutritional Quality
ll'l : :“)\.vl.ﬁlml.rl.‘:"mm Wl Vermentod Afyicnn Laocust e (ki Ilylobosa) Viour, Acta Sed, Poly, Technol, Miment,,

I ' ; , }
aon DA (19 16), Chenlenl nlysin of foody (7™ Falition) Clichill tving ntone, Pelinburgh,

Salow, 1 el Danpmery, |0 '
D "":lT‘“lu‘:.'.}I.ljilli(.ltu):‘l:l)t). Nutent requirements OFOrmamental (sl Review, Aguatie Living Resour., 16: 533-540)

Wivenlas ) d _
, ||1,|‘.,|‘|.‘|"|‘|‘|| AN, 1020 Primelplen il provediyon of Mathties, A Blometienl Appronch, 2 Edition McGraw-Hill
Sk, K P
\'".“"“\ ll. :\:||l\lll~ll1::-::(:)l".Il‘,‘(lI||:':;";(':“')-‘wnlluvmn:u Fetmented Voo, 2"Vihon, Micel Dekker, New York, 770p,
h ll|'|lll||\“|)’ i, el |, ‘.HIIINIH (zt“"t]l ::;:::"Ill |l:|||l‘|l|l|lL'|||?l lilll)““"m.\"[“l (ish, ”l'l‘l‘l‘lll'. Af[”’”l’f' ,’Iw”” R(’-NNH"., 16: 533-540,
Pk T, Intermational "’mm} Ve Composition of Koy e by products and nutrient df restibility of sove het
- o Seience a1 Wolugy, 2008); SO8-A10 irient digestibility of suya bean
& Ll LI BN )

iy i

\ T

Scanned with CamScanner



