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Abstract

The effect of varying dictary protein and calone levels on the growth, survival and nutrient
whilization of 540 brockish water catfish (Chrysictiys walkeril fry average liveweight of @ j4g wos
investigared In a 3x3 factorial experiment with 3 calarte levels (2500, 3000 and 3200 Keal MEKg
diet) and 3 levels of crude protein (36%, 3995 and 42%) giving a total of 9 diets. fod 1o the fish for a
period of 36 devs. Mean welght gain, specific growth rate, feed conversion ratio, ssrvival amd
protetn productive value were significantly higher (P < 0.05) in fisk fed diet 6 (3000 Kead ME'Kg
and 429 crude protein) when compared to other dicts. Weight gatn was highest in diet 6 with @
value of 0L6dg and lowest (sigmificamtly < 0.05) with ¢ valwe of 0.46g in dier 7. Fercentoge
survivi! way highest i dver 6 with a value of 71.67% and lowest in diet | (25008 cal MEXg and
36% crwide protein) with a value of 55.34%, while protein productive value was hghest in diet 6
(78.40) and lowest in diet 2 (2500Kcal ME/Kg, 39% crude protein) with a value of 64.33%. Thus, C.
walkeri fry survived and performed best when fed on 42% crude protein and 3000Kcal ME kg diet.

G words: Growth, prolein, m Chrysictiys walken.
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possiblc use of both cncrgy and protein by
growth oﬂmmtkum

Moreover, Lovell (19%9) noted that a dictary
excess or deficioncy of useful encrgy can reduce

growth rate. The reason i bocuse energy needs
for masntenance and volumtary activity mest be
satisfied before emergy i available for growth
He further stressed that protein will be wsed for
encrgy when the diet is deficient m coergy
relation o proscin. On the other hand, a dict
consumption and thus peevest the intake of
necessary amownt af protein and other nutricnts
for maximum growth,

Mlduﬂhmmww
profein im most  culturable

mmmmhmh&(l-maa!
1986, De Silva and Gunasckara, 1989, Faturoti
and Obasa, 1992 and Obasa and Faturot, 2000),
little or no work has been dome on the energy or

calone requirement. Xianghea( | 958) recorded 2
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daily encrgy budget runmimg from 3100 1o 3400
Kal MEKg feod in med carp while Smith

walkerr) fry, an
high consumer

acceptance  and  commmercial | importance i
Nigeri

Materials and Methods

The design of this expeniment was 323 Esctonal
with 3 levels of cocrgy (2300, 3000 and 31200
Koal MEKg), and } levels of crude protein
{36% 39% amd 42%) giving a toml of 9
treatments (Tabde 1) Five hendrod and
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erskmate analyses of experimental dect and Lai
samples before and afier the experiment weie

carried out using A O AC {1990} mcthod. The
metabolizable energy of cach dict was estimated
from the mesabalizable encrgy of the ingredients
in the gross composition of cach diet according
10 (Aduke 1993)

Diet performance was evaluated on
cxpennmental fish according 10 Olivera ef af
(1990) as follows

Weight gamn = Final body wi - imitial body wi
Specific growth rate (SGR %/dmy) =

' WL
Fish weaght gain.
Proecin cfficiency ratio (PER) ~

Where Na ~ Body nitrogen at begianing of test.
Nb = Body nitrogen at the end of test
Ni = Amount of ndtrogen ingested.
Percemtage Sanvival =
’ - ity x100

Initial sumber of fish stocked

Stanistical companson of growth performance,
mutrient utilization and survival salues were
made by using analysis of variance (ANOVA)
and correlation analysss system (SAS 198%)
Results

The water qualiny parameters momitored durning
the experimental period were not significantly
different (P< 0,05), the mean values obtained are
as followed lemperature, 2630 + 02000,
dissobved oxypen, 6.40 + 0.12mpA; and pH,
7 %2007, The nutrient and energy composition
of the 15t dicts are shown in Table | Crude
protesn ranged from 36.42% 1o 42.12% while
the calculated metsbollzable encrgy mnged from
2773.72 w0 3206.50 Keal MEKg Fat comtent
increased as the emergy leved increased from
T32% in dict 1 %0 9.92% in diet 7. Misture
ranged from 6.72% In diet 9 1o 8 £3% in dict 5,
while natrogen free extract (NFE) decroased as
coeryy and profein increased
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Performance of catfish fry as affected by dictary protein and cocrgy levels

The carcass amalysis of the ussae of

i fish is as shown m Table 2. Crude
protein increased at cach encrgy level as cnergy
increasod, with the peak at dict 6 (3000 Kcal
ME/Kg and 42% protein level), which was also
significantly higher (P<0.05) than the lowest
value of 6224% in diet 1. Fan also increased
significamtly (P<005) as protein and cnergy
imcreased with the highest (6.87%) i diet 8 and
lomest in dict 1, Table I shows the values of the
growth, putrient stilization and pereestage
survival of the brackish water catfish C walkers
fed experimental dicts for § weeks Weight gam
Productive prosein vailee displayed consistently
hagher values in diets with 42% protein with the
peak at dict 6 being sgmificantly hagher
(P<0,05). Sarvival slso maintained n imterplay
between the protein and calone comtents of the
dicts. Lowes! percentage survival of 53.34%
was recorded in dict | while the highest of
T1.67% was cbeained in diet 7.

Discussion
The trend observed (o this work showed that fish
fod diets with 42% crude protein  and
JO0OKcAIME/Kg  caloric  gave the  best
This is similar to the resalts of
workers like Siduqus e of (198%) who observed
best performance in Oreachroms niloticus lry
ot 40% dictary proicin and 2913 Kcal ME/Kg
while Reis er. ol (1989) observed the best feed
conversion ratio and specific growth mte
channel catlish  fctwurws  punctatus on 39%
dietary proscin and J050Kcal MEKg whale
Khan ef al., (1993) reported lugher peroentage
weight gain i Malsysian fresh water catfish
Mystuy nemerws oa 42% crude protein and
SeM0K cal gross cnergv/Kg The results obsen od
in this work, whereby growth performance and
putnent  wtilization were closely rekaed 1o
protein and energy levels of feed. could be as a
resall of imerplay between proten and cnergy.
Hence, in formulation of feed for fish. proicin
should mot be considered in isolatson of energy
This obseryvanos is similar to that of Prather and
Lovell (1977), who reported optimum growth ia
Ictaiwrus pumetatus on 29% protcin when 1otal
energy was 2200 Keal ME/Kg. and increasing

was significantly higher (P<0.05) in dict 6 than
in other dsets while the lowest value of 0.46g
was observed in diet 7. Specific growth rale was
directly proportional 10 increase in prosein level
at cach calone level. The haghest value of 2. 45%
per day was obtained i diet 6 and significantly
different (P<D 0%) from the value of 2.11%
diet | Food conversion ratio also increasod as
protein increascd at cach calonie level The
lowest valwe being 2.13 in diet 6, which was
sigmificantly lower (P<0.05) than 2. 77 obscrved
mndiet 7.

the feed encrgy to 2800Kcal’Kg permitied the
fish to use 42% protein food and attained
comsiderably beticr growth

The fower growth and nutnene
uttlization in fish fod dicts with higher calorie
value (3200Kcal ME/Kg) in this study might
have resutted from lower feed comsumption.
Lovell. (1989), moted that a dict comtaiming
cxoess encrpy can restrict food consamption and
thus prevent the intske of necessary amount of
protein and ofbher nutrients  for  maximam
growth. Sheng and He, (1994) observed highest
weight gain, feed conversion rato and specific
growth rate in becam (Afegalobrama sorikovis
Dybowrskl) fingerlings on  gross emergy af
TT90Kcnl/Kg feed. These, however decreased as
gross energy increased 10 3810 Kcal/Kg

The hagh survival recorded in dict 6 showed that
the dict was well tolermted by C. walker: fry.
This is ssmalar %0 the observation of Sediqui ef af
()9%8) who reported the highest growth and
sarvival of (2. mlotecuy fry on 40% crude profein
and 2913Kcal MENg dict. Likewise, Alavia
and Lin (19%8) reported the highest survival in
milk fish (Chamos chanos) reared on 41%
protein. Whale Carl o1, @l (1995) reported best
growth and survival of sunshine bass (M forone
chrysops \' M saxanhs) on 40% protein and
4000 Kcal/Kg gross cmergy in diet
Conclusively, it 15 eviden from the results of
this isestgation that brackish water catfish (U
walkerr) fry, grow, survive and wilize betier
42% dictary crede proscin and 00 Kcal
ME/Kg encrgy.
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Table 1; Perventage componttion of experimental diets fod C walkers for A6 rearieg dis

ME' (2800kex) ME (3005kea!) ME (1 200kcal)
Ingradients MSLP PP SINCP WP IPNCP 42%F WP INCP 4T
DIEY) DWY2  DIET) DIET 4 DETS DIEY6 IIET?  DIETE DIETY

Yellow Matze 3500 n LA 2914 2540 1609 58 s W
Groundnat Cak 24 5% isoe LLE ) M8 Soe 2% 850 s 457

Fish Mead 17, 1.5 5 nx a4 1782 nse 1267 08
Diood Maal Ky 1904 639 ad0 on 651 6% 74y 1sm
Brew. Waswe &0 1% 600 40 1w 600 6% 1% 20
Palm On1 S0 40 00 415 ‘w LYY 1200 s uwx
Bose Mesl 2% .50 1% 2% 2.5 1% 1% 1M 1w
Vir Promin 060 060 040 0o 060 060 0480 080 o8
Onyser Shall 0% 0% ¢ LR nw 0% 0% ase  nso
Sak 028 s 028 025 0 0n2s 02s 0zs o2
Caloulated

Moubolable 2T 12 277im2 w5 DIVIAY 2902 JOTRYY 19575 31978 6%
cargv Ky

Asalvsod 3652 e 235 %19 s Hw o N o2n
Proteinc®s)

Mowsdure (%) 7.8 5 L x 1.9 ($1) 684 806 741 &M
Fal (% ™m T an L8 L4 99 “Wwmn 9% 99
Crude Fiboe™) 549 L% 46] an s 40 4% 4% 412
Ash (% 1ns 1ol 104 na 1069 0% 11461 1048 5112

Nireges Free 1102 2TT) nm .21 W2T 1S M Mk 265
RADAR VIT IEMIX suppites per 100g dict Patmstate (A) J000IU, Cholecakifiessd (D3) 1000
ummmnqmmnz—;wmuommm
0 5my. Pastothonc (B6) 0. 15mg. Cyamcobolaanise BI2, 0.001mg Nucotine: ackd 3 Omg, Folic

001y Choline. 31 Jmg. ssceebic acid C, 2 Smg. Fe 0 05mg, Cu, 0.25mg Mn, 6 Omg. Sa. 5 Omg.
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Table 2: ~§§33Q%§§§5§%3gas??&i%gil}ua
davs
Pura- Helore ME 2800KcalXg ME. 3000KcalKg ME. 200Kl Kg SEM
meters
(%) Trial PCYI  PC2 PC) 4 PCS PCo PC7 PC8  PCY

%P WMCP  I%CP  M%CP  I9CP %P INCP  IONCP AX%CT
cr 0 62.24c 62436 02680 &22% 627%s 62%m 6216 6268 628w 1D
Motsure ¥ Slc 5 62b 6.32s & 10a 3736 58540 6.5 $.7%6b 5.63b 6,3 0K
Fat 532 625b 6 52h 0T 6.3 66ka 6L61a 641b 6,560 6.7% a.f

mm!omi-ao:ﬂo:rngf_&nsrg.g-_;s?:ag rows ase sigmificantly different (P<0.05).

CP= Crude proicin

Table 3: Girowth performance, nedrient wtilization and perceniage survrval of the drackish water catfish (C. walkeri) fry fed experimentel
dies for 36 dgys
Parumelers M E 2800 Keal g x M E 3000 Keal'S g ME. 3200 Keal'Kg
3% CP o CP 12%Cr IFNCY WP 2%CP 6% CP WGP %P S.EM.
Diet] : - :

Instasl vt (g) 044 .14 0.4 044 0.14 014 oM 0.14 0.14 0
Final w1 (g) 061 on 07 066 0.68 0.78 060 074 on 003
Welght gaang) onar 038 o0&t 0.52° 054" 064" 046° o 0.8 oo
SGR (%8 ) bR 226¢ bRy 122* 23% 245 208 2.2¢° 2" 0o
FCR 266" 245 223 24" 226 21 am 2 39 2~ 004

PER 108 1.06° L™ 1 o KLY 112 LaxP Lo7™ 1.04" 0.0
PPV 61 4. 38° 7181° 67.52° 2 7 7% A 6762 n 6 2% 022

Swvivel % 5334 Gea0™  63™ 6000 &3M™ N 16T GO0 68 M° 026

CP~ Crude Protein, FCR=Feed Conversion Ratio, PER-Protein Efficiency Ratin. ¥PV= Productive Protein Valee. SGR=Specific Growth

Rate
Note: Valoes with common alphabets in borizoatal rows arc not sigaifics w - utlerent (P>0.05),
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