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Effects Of Mahe Cob On Hish Feed Ploabtion, Nutrient 
Utilization And Growth Performance Of African Catfisb 

(Clmfas gapiqirrus) Fingerlings 

O y h  Olukunle and Oluwatoyin Yusuf 
Department of Wildlife and Fisheries Management, 'University of Ibadm, Nigeria 

-CT 
This study was carr.lod out lo &rtt~ine tho e m  of rtlalze C O ~  OM JjShfiedflwttatio~i, gm~t11 

~ ~ I $ I ~ P I R I W ~  ard nuuiet1t rrtiIizatjon o ? Clnhs gmiePinus jngerl&tgs ad a t-~~?u#nret~tjZr whed bran, 
T ~ ~ i e a l p  pnrtp 0J30fih per &-e#net~l were ~to&d in 3 plastic bowls each c ~ l l ~ ~ i ~ a g  I5 l i n ~  of 
I S ~ ~ I ' .  The irritiaf average weight ofjsb nH.w 2.432 0.01. T k ~ % l t  naerefidwilh 5 d~femru rest diets. lTie 
w~dt~vl cot~urind 1&M wheat 4m (ttwpp~ent I) .  The rlaaaz km was partial& teplmed with IM, 
at%, 30% uttd 40% nl&e cob in IrOatlneIlt 2, 3.1 a d  5 mspctiw&. bwalnienrs were $?d ib each 
gmp of e.rp"pdwertlnl~M at 3% bosljl we#& The kerllng aial IClBiedfir rib weeb and rlre grow1 
pe#ntmce w e n  wmr&dwee@. 

Then wen= si@Jomt drfemms i~ mnmt oj tk grrnvB perfinnawe ~rpeas~ryyrd. The mean 
weight gut11 of the $sh /sd matmenf 1: 2, 3, 4 rmd 5 were 1.54g, 1.75s 2.15g, 1.2dg ad 1.22g 
mpecriw&. The Jsh #d rrwatnmf 3 kad the higleest pemmrtqe weight gain ( P W I  d u e  of 88-48% 
whih rhosehd treatt~wnt 5 mad the h e s t  WIM of 50.21 H The highest spa=ijic rwte @R) ~ l s  

also h e w e d  in fish fed awatmenr 3 (0.471, folhwed by nzanmHr 210.331, rnartltent 1(0.23), treudnwnt 
410.15) atd awlrrwnt 5 @.J@ w s p c ~ k l y .  

Fisk fed baaIwtlt $ had rhe ftlgksl pmtein e$cienq Mtio (PER) of 0.038 a d  the h e s t  was 
ubsefwd in tteabnmlt S(0.026). The Bed cu~nwrdm ratio obseiwd In treah~~ewt 5 was sigrr~mndy 
h i g h  f h z  t l w e  fid wllh o h r  iem1cnts and die Iowest was observed b maanent 3. melt were 
$Ign$ca,ri rl~@eivrmes iri the mttrient zrriliqaiivn m m p t  ifwftva~~!~en& a1 P < 0.05. 

Tream~erts I and 3 had 2Mfl&rabi&@ ar'ifre e ~ d  qf IO'nrhtrtes while tteatnrenr 2'l1ad 10% 
frou#bil/p, lrwufi~wnt 4 m ~ d  5 had O%&aInbility UL the nld of I 0  i ~ l i k u l ~ ,  

Phii? lerp~.tme~!lrt s k i  that J# f~ l~hs ion  IPW! ofqroixe cob a ~ V H P P  poJentja/ a . ~  a p a i h ~ l  
~.bplac%~ten~ fir w l m i  b r w .  ThT was 'becmse f i t s  fid Irearnwnr 3(2M I I I C I ~ I S I O ~ ~  had the 11igIiest 
g~owdi pafante~rx followed by ~regm~er~i 2, I ~ D J W ~ L  I ,  mtyrmenl 4 m d  nehn~re~~t 5 ~espeetive~. 
Howlmrfih fed tr~afitwnt 3 md tmatnIenl2 tvere observed to haw better growth bdces limn ihe 
~mtzlml t m t t # t l  while lhe fih fed lreathetrt 5 petfolwied pom8L This frrrtlaer. mj tn ied  llte befler 
w*rltltal of nmkc cob over whear bran which L coItItItoner IJI Nigerian tjraf*:. 

-0th: Ciarim gorfcpJnus, n t a k  cob replacemwt, floatability and growth parmrBg. 

INTRODU CTlOF4 rivers and the m&um sustainable 
The b in human pguhtion and f d h g  li~nii has k e x m d d  (FA0 -1. 

Fepahts of large numbas of mmwuished or Thdore, ti& fishcfPn will depend on 
skmhg -1% qcia l ly  in the developing ~ q d t e  to b r i d ~  the gap of fish supply 
-tries, .bas made dle a d  Eor fwd pr&~qion flncwr, 200 3 3, 
a major wakl.ide issw of' wnm: Thm me Fish is m impwraat soure of both food 
thme main groups of rrctivhics that .th"buie 10 d murcc of income to m y  people in 
fbod producliw: . sgriculturc, qwulw md debeloping countries. In Africa, as mud1 as 5% of 
fishes.  bi knowledge d m v s  that the Lbr: ppulation, m e  35 lnillion people d m d s  
world's n a t d  stocks of f& and shell tbdi, \b*oUy ur partly a lbe fkheries =Tor for their 
though sendwtible, have finite prwduclplop limits, liveliIi~d (FAO. :199aaj. It is 'estimated .that' by 
wllich cannot lx e x w  even-imda the beplt .2050, w h  world population is projestd to be 
muagenmt regimts. For most 'of our over 9 billion, Afiiw will ham to incstase food 

57 



proddm by 3OE%, Latin Artmeria by 80% and 
Asia 70% to prwide m h h a l l y  -te diets for 
tbe pro- popdalion of 2 billion. 81Q d k m  

' 

and 5.4 billion peaple in the mpective ~~s 
won, 1W). 

fitritionally. fish is on. &wpstT 
and &t sourws of protein and ozim nutrient 
for milions of people in Africa @en and Heck, ' 
2005). Good nukition m a h & I  productioa. 
s y ~ i s ~ ~ t a  mmically pductim of 
a h ~ y a n d h i g h ~ p r o d u e t .  

Zn && fmnbg, n u ~ n  is d e a l  
because feed m t s  40600h of the production 
costs. Fish matritim has dwmed dramtically iu 
I E C d  years with the M w t  of new, 
b h o e d  commercial d i e  fhat promote optimal 
fish gmwih and health, ' h e  dmlopmeat of new 
~ g p e c i f i o  diet fomuhiotls mpports the 
a q m ~  If& fmni~@ industry m it expads 
a0 mWy inmw d m d  for afhdabie, safe, 
and highquality 6d1 aad seafood pmduct3. fa 
culturing fish in cap-, nothing is more 
imprlanl d m  d rmt&im a d  Wkquate 
fedng.Ifthefeedhnatamumedby thefdor 
a the f~ W ~ I C  to ~ t i l i ? ~  tht fetd -USE of 
smm d e n t  deftc:iettq, d m  there will be no 
gmth.  An Irn- animal m o t  
maintain ib heal& and be prodwtive, regadless 
of the quality of its e n a e n t .  

The p d u d o n  of nuhit idly b d m d  
diets far PI& r q u ~  &orts in peaeat&, quality 
cmErol and biahgid evaluath Faulty mutritimt 
obviously imp&$ firsh phct iv i t y  end rmhi in 
a deterioretion of he& until =@able 

ensue. lhe boddines M w e a  redud 
gmthanddimini&&heaIth,ontheonchand, 
md overt dimse, an the o?her, rae vay Wdt 
to d d m .  ?Am is  nb b b t  that as om Imowldge 
rdvmces, the natm of tbe depmluw h m  
nmmality will k nim easily explained a d  
conwed. However, the pmb1em of recognkkg a 
deteridon of p d m m c e  in its initial staga 
and taldn8 wrrcctiyt action wiU remain an 
~ p a r t o f t h e s k i U o f k f i s h c u l n n i w  

A q ~ h ~ ~ e v d ~ m e n t f o ~  
A e t u r e  C the h m b d q  of &c 

mganirans. It is the &g and breediag of f& 
under cwtrolied d t i o n s .  It involves raising 
fisb in ponds, 

iP 
ra mc1- for f d  It 

ewld also be er to the p w i n g  practice of 
f d g  fish mnd plants in btb d t  and fdwater 
environments. It is becoming an inertasingly 
popular rnarktt ps shown by the rise of Australia 
p d w  in recent years with mare than 60 spacies 
now king hmnane1y farmed inchding pearl 

-4 salmon, algae and even 
cmmdiles, 

A v a i t u r e  dmt1-t in mca is 
i f l c a n t  compared to the rtst of the world 
(Changadeya et af., m3). Acowdtig to H ~ ~ C I I ~  
(2000) the entire. continent cuntributad mly 0.4% 
to the totAl world -1hP.e pdct im for the 

1994 1995. In tk year 2OOO it 
cmiribnted a mere 0.97% of the tatal global 
aquacutme (FAO, 2003;). Altbougl~ the Wry of 
a w u l h a e  is relatively teca~t m Sub-Saharan 

to'hia, and - other patts of 
the world most known aquawlkm systems have 
bem intduad over,,lbe last 35 years (FAO, 
1996a; 1996bI. The, growth, expansion and 
p a t i o n  of aquaculture in notthem part of 
A&.icra -idly, Egypt is more advanced in 
techqua and technicalitie in wmptlrison to the 
Sub Saharan qim. 

Zn SubSaharan regions aquadhue in 
most places is still essentially a nu'al. secondmy 
and pad-t-time activity taking plaee In mall farms 
with mall fresh watw ponds (FA0 t9%a), The 
"ygtems hat generalb practiced from 

to W-ioWvt cultural systems with 
limited fish yield, which are mostly cormmed 
h t I y  or sold lacally (CIFA 1998). AImast all 
tish f h g  is carried cat by d small scale 

~perators in d fresh water ponds as a 
secadaq activity to agahulhre. 

According to FA0 (IWi'f, the is 
a&t pkntial for the development and 
expansion of aquacuIhlre in this region, faclm 
such as Ole novelty d aqwdum, the general 
pow emmmic d r i o n s  in many countries and 
the relative paucity of ~mcurial skills a d  
credit f&cilities hamper its d e v e m t .  

Aguacuttm deveiopmeat in most African 
count ti^^ is prbl3ariIy bud on socio-ecoaomio 
objectives such as nutrition improvement in nrd 
mm, income generation, diversification of farm 
activities ( i n ~ a k d  farmin@ and a d o n  of 
employment especially+ in rural cummicies 
where o p p m i t i a  for aqucultltre in notthem 
part of Afiica especially, Egypt FIS econecooomic 
activitim ate limited (CIFA, 1998). This 
appach ows the years has resulted in mshintd 
sqacuIture p w t h  in some African countria 
such w Cot4 D'ivoire. Egypt, Ghana, Malawi, 
Nigeria and Zambia while there is still room fw 
&chp aqrutcuhm production in Africa 
thou& irnpmved production systems, gmetks 
and general farm mmngunent principle, the 
d d  d expected growth of aquaeulfure b 
meet the ever increasing demand for f& d 
satisfy its rwcicaconwnic functions is only 



NtgIrfm-#&mt- ad&w&w#nr Ird 4(Ma1 

acbiwabb h g h  cost-ve d high quality 
fish feed (Jam d Ayhla, 2003). 

~ c & m p t i o n s n d h m d f m ~ ~ ; a r  
&cap mlww of protein is orl the bgease ia 
Afiica,becsltileoftbetwelofpo~*intheld 
T h e v a a ~ ~ ~ d t h e f i s h s u l p p f p . i o r n o i c ~  
c o r n  M m  he rivers ih tht mntbmt what 
wpim f&leria based on .speck that are 
~~plamsaemtobavewaedth& 
n a h d  limits PAO. 1 W c ) ,  thm is &&Me 
~ r O ~ ~ t t u u i n A R w a i n &  
tcl.iqmw3 fwd se*uiity &am, 1994; age 
1997, SW read Ayialk Z Q O 3 J a  

A l t h g l I ~ W B b w n d i n k  
continent for the dwbpmmt of viable 
fan&& om. af thc major hindrmets to the 
dmdqmat of w u h m  industry in africs is 
t b e l t k k B P ~ ~ a d ~ ~ d * f e e d  
e p a l y  Boating feeds. 

mTEaULSm AXPmom b 

h e  h k d d  d f l  a50) CkWw & mgs obtsiocd b m . a  fah farm 
i a ~ w p r l : u s c d f ~ f t k ~ t . T h e f k &  

4 .  

w a r e ~ k ~ ~ ~ ~ W h i & t e n  
~ ~ ~ ~ h t o e s G h W  
~ t h a ~ ~ ~ ~ p r e v i o u s l y  
~ t o ~ G c t h e ~ .  

3 k g o f ~ ~ c a b . w m e p l r r e h a s e d .  
su&id for w d  dnys until Pie mbi- 
w i t a t i n i t p w ~ t o 1 ~ . T h e d r i b d m &  
cob  was^^ m amoFtalto_bmk ithb 
d e r @ d e s f w ~ a s e d g h d h g h & e d l .  
All thu hgdenb pmchsd 'at Ihmac Fish 
F ~ i a ~ t I a * ~ c o b w p a e m i l M  

sepmat4y into h e  panides md th r n h  cob 
was sieved to mmvid the shaft to &ow for 
pmpr bq&g with other ingredients. ~~s 
the inpdimts wert we&$d, mix with B d  
locally p q a q i  hot water ?a& was 4 a 
binder md pelleted by usmg a d p4kthg 
ma&&, l%u p k k d  feeds w m  amdried 
immodiady to.ensure total removal of water and 
prevutht: gmwthafmOul&. 

~ R ~ ~ I Y T A L P R ~ ~ ~ ~ D I J R E  
T b e ~ t a l ~ ~ a e ~ ~ Z e d  

Pm ten days before the cmmmcamt of the 
apechmt T h e m a b o o b w a s u s e d b , , s u ~  
wheat brm in the feed wtmmt at 1W,200/6, 
30% and 4 W  inchsim levels. The fkh treatment 
doesnot bave cob in it, tbat is, t W?4 wheat 
b r a s t h i s ~ m t h e c w w l ~ a s ~ w r t  
in table 3.1. 

€2. ghepims h g d i n g  w m  distributed 
randomly at a s&mg dcmitj of 10 f& p~ 

hd$ ~ h t a b h 8  15 b l i B  d Water. 
All ww replica* md.~ere 
randomly armgd. The initial weight of 
were taktn pcr keabmt More the stad d h e  
qmitmt 

Feedwqgivea2tim~sddy st3%k4y 
weight pcrday with necesmy d]ustmeat in 
acmdmw with the changes d e d  m their 
weel& M y  wi@t AU 0~ fa w m  we@d 
~ ~ e a t a t € & u r d o f & w & t h i s w a  
d w  Hlib the @-&a w c i g b i n g d e N  SK- 
looo, lo to the weight gain of 
e4pimmCal.m. 

w - d  
GNC 
Maize 
-bran 
M%ize cob 
Bonemtal 
salt 
Oil 
v i w  
smhbindtr 
Total 
P ~ ~ a i s d e x ~ d I e t  d d b a d  by the 

. . of mIcd 
SWk were ad@ dhemicdly Aaarfytical Chemist (AOA.C., 19%)- MI 

to the oGcial methods d e s i s  iis1ysm were d e d  out in duplicate. 



crude protein content of W and 40.21 
mmTS DISCUSSION -£y, while the k& crude protein was 

me d t  of thc p x h &  analysis of OM in treatment 4 with the value 39.64. The 
k h  dried mak c& is shown in table 2. The control did h a  the lowest crude fibre. The 
mdyw of Qe qedmmtal diets are a h  &own nitrogen free extraFt vahw range h r n  29.06 to 
in table 3. The west value of mule protein was 32.61. The rnokbm contents range h u  532 to 
obsewed in treaiment 2 and mml diet, with 6.71. 

T a b  2: P r o w  mmposftfon df Mahe cob 

Table 3: P r o M  mrnpdthn oT L x p e r l m d  Dkta 

Treatmnentl 40.21 5.42 3.61 12.23 94.08 5 3 2  3261 
Treatment2 39.79 5.51 6.67 11.17 93.63 6.32 30.54 
Tnatment3 40.23 5.28 6.81 11.63 94.08 592 29.06 
Treaaoent4 39.98 5.33 6.74 11.29 93.29 6.71 29.95 
Treatmeat5 39.64 531 6.79 11.47 93.64 6.36 30. 
Tabk 4: Gmw& Parameten and Nutrlent UUkathn of E x p M  Fbb fed various hchlsim 
kvelofmab &for 42'dags, 

parameters 1 
Initial mean weight (@ 2.43 
~ ~ ~ ~ ( @  3.wb 
M b a n w e ~ t g a k d @  1.54~ 
MWGPll 0 0,04 
PWG (%) 63.37" 
Total fed fed 0 ip.sa 
S p d l c  gmwth rate ' 0.23" 
PRE 0.031~ 

GI: WQ'D (Uean wi@t eed per dq), PWG (Pacatege wei&t gained), PER @nteb 
&& FCR @d conwdon ratio), FCE (Feed wn&m &cimcy) and PSR (Percatage 

smival rate). 
Wahm with the sma w p t  within the rows are not s&dicantIy & k m t  from each ather. 

Tnble 5: Weekly Mtan Weight -ad ef Experfmmtal Fish 

m n t l  2.43 2.59 2.90 3-18 3-40 3.84 3.97 
T m I I R 2  2.42 2.61 3.00 3.31 3.40 3.81 4.17 
-3 2.43 263 3.08 3.40 3.81 4.34 4.58 
T r ~ t m a t 4  2.43 2.57 2.77 3.03 3.21 3.45 3.67 
Tmahwtt5 2.43 2-58 2.79 3.14 3.17 3.32 3.65 



0 

InMl Week 1 Week2 Week3 Week4 Week5 Week6 

T I  in weeks 
F i g w a 1 : w ~ M e P n w ~ ~ o f ~ m  
Table Q: C- Compddm of Rpdmdal Huh (before and after the expdmat). 

. . * * ~ - t m a T t c a t m c m t 3  T m h m t 4  'matmat 5 
Cmaepmtth 38.49 55.59 52.75 57.49 51.88 42.77 
(5ude fat 521 6.18 5-98 6 ~ 8  5.89 527 
crudeme 0.00 131 128 ' 1-24 1.18 1.11 
Ash 9.14 12.08 11.69 11.91 11-33 9.46 
Moislnm 5.34 3.95 3.93 3.82 4.07 4,25 
NFE 41.82 21.20 24.50 2923 25.85 37.40 

Table 7: FlWabWy af E s p h e n t d  Ped 
%Proatald.itv T ~ l ~ 2  T-3 Treatment4 Tr~atmat5 
floatabiiafklmin 20% 50% W 30% 20% 
hwtyaffcazmina 20% 40% 40% 1Wo 10% 
floatabiliryaffar3mh 20% 30% 24% 10% Wo 
£ i a d a y & 4 &  20% 1w 20% 046 wo 
fhhbili& after 5mins 2Wa 10% 20% 0% 0% 
rtbrltabiii@afkllimina 20% 1Wo 200A 0% 0% 
floatdmyaffer7mins 20% 1wo 20% wo v% 
f l ~ a t a b i i t d k ~  20% 10% 20% Wo 0% 
fl08tab'i*9mins 20% 10% 20% m 0% 
floafab'i after 1 Omins 20% 1Wo 20% 0% 0% 

Gmwtb p d o m m c e  and m t r h t  uliktlon 
T a b ~ 4 s h o w s t h a p w f h p ~ a n d  

nu& utilization of the * C. gakphaw 
fed 5 mepent diets. The diet l [ ~ t r O ~  Cunthed 
100% wheat bran, diets 2,3,4, and 5 mntained 
1 0 $ / e , 2 0 % , 3 0 P / o a n d ~ ~ o o b i n c ~  
mpsively ap @ repkemmt of wheat h. 
Mean Weight Gffn (MWQ 

Eqwhmtal jish fed diet 300% 
kclush of mkx mb) with an initial mtan 
weight of 2.438 md M mean weight of 4.588 

had h e  highest mean weight gain of 2.155 Ditt 
5(4% inclusion of maim oob) had the lowest 
mean weight gain of l a g ,  followed by diet 
4(3W inchub 'of maize oob) with a mean 
weight gain of 124. The mean weight gain of 
W S  l(mmO1) enB 2 (10% inchlsh of maize 
cob) were 1.54 a d  1.75 medively. 

Tht av- zman weight gain of all tbe 
die& was 1.58% f 0.013.there were waut 
d i f f e t e n ~ b ~ t h e f i s h f e d t h e 5 d k t s a t ( P <  
0.05). 



The d t  of the proximate analysis of the 
qmimentd dim shoihrs that tbe mde prokin 
eontent ranged from 39.M to 40.23 with an 
avmge of 39.97, Diet 5 bad the law- value. 

The higher fibre wnteni in the p m b a t e  
analysis d the diets 4 aad 5 with 3Q% and W !  
indlusion of maize cob as shown in tabk'4.2 
could be reqmnsiile for the low growth 
paramelm of SGR, FCE, PER snd weight gamed 
of the f& fed with tbe diets. Falge et d .  
(1 99%) qmkd a redud fish wwlh caused by 
high fibre -tent of m a  huslc whi& d t e d  in 

' low applvedt protein a d  dry matter digestibility 
wben Ortochmis niloricus was fed varying 
level of oocoa husk diets. Oladunjoye et d, 
(20053 also r e p t d  that high fibre -tent could 
be rqmsible for gmwth chpwkm for bmilw 
when breadfruit seed meal was +md with 
maize. 

Shahin and AbMaZim (2004) i n d i d  
tM birds fixl a high fibm dim Id lower carcass 
weiw than birds fed low fibre diets. 
Fwtkmam fHey dd &at brdexs fed high 
amounts of fibre -in diet had a hi* ~'elative 
mu%b sad lower relative fat pacent in compare 
with chi& fed low levels of fibre. 

The highest , mem weighi gin was 
a b e d  in matmat 3 (2.15@, toliowed by 2 
(1.75g), 1 (1.54g) and lowest in fish f d  diet 4 
(1.24g) d 5 (1.22g) respectively. 

The m I t  d floafability of the 
eqerkntd feed is shown in table 4.6. Tea 

r ofea&~tmcatsweredfmrhetest:  
1, 8 pixu sank and the 

rGmaining 2 gmiw floated for more than ten 
minw, for diet 2 .4  gains d the fed sank 
immediately, 1 sank d k  2 minu- mothes 1 
sank after 3minutes, 2 smk after 4 minutes 

. leaving just 1 p i n  w W  hated for over 10 
minu~,6g&sofdiet3floatedand4sank 
immdatdy, 2 of the floated grains & at the 
endaflminutt,rittheendof2minu~rrqothes2 
pins sank while the remaining 2 floated to the 
endofthetestperiod,fordiet 4,7 g r a i n s d  and 
3 p i n s  that&, 2 of which mk efter 1 minute 
and the remaining one sank after 3 minutes and 
fordiets5,8 gahssmklRaving Zgmimafloat, I 
grain sank by the 4 of 1 minute and the lm 1 
~aAea2mirmtes.DietI had%%,dkt2 1% 
diet 3 20% floatability, while diets 4 and 5 tiad 
0% iloatability at the end of lominutas. 

Tbe c m  cumpaition of the, 
experimental fish is shown in table 4.5. The trend 
in protein increase in the various &atmenu with 
treahent 3(57.49) having the highest value omd 
treatment 1 (mtrol) hrrving the least (42.77). 

It an Ix mnc1& that fish fed treatment 
3 perfonmi best thsa o w  treaiments includin 
the mtial i ~ .  m ~ t  of tbe mwth g m a  a 
me- it had man vd#t gain of 215g, 
speciftc ep-owtb rate of 6.47, protein efficiency 
ratio of 0.038 a d  feed panversion &ciency of 
29.45. Maize cob is a by:@ct often discarded 
as waste whtch oould be wed in f d  formulation 
in order to reduce the cost of fish pductian and 
maximise M 1 t  in a q d t u t e .  

CQ~~CX,USIO~Y AND RECOMMENDATION 
Tbis study campared the effects of m a  

cob on tish feed floatation, growth p e r f m c e  
and nutrimt utilimtion d Clarjm garr'epinus fkd 
with diffezent inclusion lev& of maine cab as a 
replacemeat for what brm This shows that both 
wheatbranand&cobh&lsectsonfishfd 
floatation which lksdw in h#t growth 
pesfmmamx for experimental fish in treament 3 
(20% inclusion). 

The eqefiment providss information for 
fiuthermmrchmtobetterprmdngmWsof 
iaqmating maize cob a1 different leveh af 
inclusion. Histology and hmnatolow analyses 
should be oarrid out in order to detemhe the 
nutritional effects of high fibre on fish muscle and 
Mood. 

Famas  should be encouraged to plant 
more maize, so that it be made available in 
abundance for fish f d  pductioa 

m m E S  
A . O A C  1998. official M a d s  of Analysis of 
the Asmiation of Analytical Chemjsta 

Anom 1997. C o d c a t i o n  fmm tbe 
Commhi0~1 to the Council and the E u r o p a  
Paiiitlment Commission European Brussels. p.20. 

Ben C., Heck 5. (M5). Fisheries and tbe 
millennium development pals. Sohtiofls for 
M i c a .  NAGA 28: 8-13. 

Boyd, CS, and F. Lflchdmpper 1979. Water 
quality m a n a m t  in fish cutme. h t d  
Centre for Aqwc11ltum, ~~;gric. Expt. Stat. Aubum 
Univ. At page 20-22. 

Changadeya W. MaIe.kano LB., Amball 
AJJ).: Potentials of genefics for Agic 
dwelopmenY m Africa. NAGA 26: 31-35. 

CIFA 1998: A Strategic Reassessment of f ~ h  
f&g ptential in m e a .  CIFA TecMcal paper 
32: 1-15. 



Oyin Olukunlc and Olmtoyin YwuE 

Engk C.R Optional Remums 
Ahcation by Fish F m m  in R m d a .  Applied 
Aquaculture 7: 1 - 17. 

Falaye, AX., d a m  K and Tewe 0.0. 
(W99%). The growth perfommice of Tilapia 
( ~ a c h r o m i s  nilotimu) frngerlin@ fed varying 

' kvels d cocoa husk diets. 1. Aqua. Tq. 14(1; 1- 
io. ' 

FbO 1&r Fwd for urtt poor issued on h c  
4 0 1 1  of the World Food Summit in Rome, 
p64. 
FA0 (L996b). Povaty md F m l  in 

a Africa. Dmunatstron h e d  on tbe ocasion of 
the W d d  Food Summit in Rome FA0 Rome p. 
64. 

FA0 19%~. Apu~~dture potential in Africa 
tbwnmtation id on the occasion of he 
World F d  Summit in Rome, Novemtm 1996. 
Rome FAO. p20. 

FA0 1997. Af i iver ,  Landwver cl-cation 
FA0 Rmc p.64. 

PA0 2000e. FAO.Yedmk Fish&= statistics: 
aqwdhlrehlre producthi 1998. Vol. W. FA0 
Fish. Sw. No. 56, FA0 Stat. Sm. No. 154, Rome, 
16%. ' ' 

FA0 ' 2003. Fisheries Statistics 
w p : l h . f a ~ . q .  1 3" Jmuary, 2006. 
Zfetch T, 2MM C@eratim 03 Africa 
Aquaculture. J. world Aqu~culWe 3I:J2- 
i9.htm:lfm.wiBidiao&y&&3wc=t mtr;Q 
June 201p: 

Kapbky AM. 1994. A Strategic 
Warm water fish farming potentiat =!=-&Y in 
CIFA Technical papa h.27 FAO, Rome.p47. 

Nutrfent Reqdrements of Fish. 1993. 
Committee on Animal M t i o n .  National 
Research Cound.. NationaI Acadany b. 
Washington D.C. 1 14 pp. 

Oladuqjoye, LO., Obghobo, AD., Amao, SA. 
and A.O. (2005). Feeding value of raw 
breadfruit fA~-tmpus olflli~) meal for bila 
starter. In pmcdhp of Nigeria Society fat 
Animd ProduCti~ V O ~  30. Pg 172- 174. 

Shabfn, K A  and F. Abdetmr%im, 2095. Effects 
of heed, sex and diet and their Inkcction on 
camass oompositiw ad tissue weight dishihution 
of' broiler chickens. Arc11. Tierz. Dummertorf., 48: 
6 12-625 

Tacon, AGJ. 2001. lamming the mtribution 
of quaculture for foad s~cluity and poverty 
a l l d c m .  In RP. S u b & ,  P. Bueno, M.J. 
ms, C. Hough, SB. McGladdery & J.R. 
Arthur, eds. Aquamlb in the Third Millennium. 
Technical Pmedhgs of the Conference m 
Aquaculture in the Third Millennium, Bangkok, 
Thailand, 20-25 Februarp 2000. Pg63-72. 
NACA, Bmgkolr aud FAO, Rome. 

Viveen, WJA., ZUdhr, JJ.C, Jmseen, JAIL. 
aad H ~ h m ,  Lk (1986). Pr~ctic~l manual for 
the culture of Aftim Catfish (Clarias 
Qarieapinus] 93p. Joint publication of Directorate 
Gem4 Internation Coopation of the Ministry 
of Foreign Affairs, ,The Hague, The Nelberlan&, 
DeoaImcnt of Fish Culture and Fisheries of the 

J a m  ,TkM and Ayhh 0.A. 2003. ~otendal ~&ultural Uniersi'ty of Wageningen, The 
development af Aquaculture in Africa NAGA 26: Netherlands; and Rasemh Ckpllp for 
9-13. Comprehensive F~docrinology, Department of 

Zoology of +the Univmity of Utretcht, the 
NetllerIands. Pg.24 




