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. I  111 t ' l t  c-\I ~ * ~ t l r  t~uln~rtrunl stud! \\ as wl.r!~rl  out lo invt9ligaic dlc gru\\ 111 pertbmw~~rc nld i l u n c * r l l  

r ~ i r  II/;IIII 911 411' .\lilc;111 cat lid1 'Ittrttt-v ~~I~~-~I~III.vI lingcr l in~s I'cd rllcls \\ i lh M grndt~tl IL-i cis 01' 
i l i ~ c b ~ t  cr.d ( 1  tvrrrhr sp j ri~arl ~r~clusion. l lw  dicis I -- V cur~rai~~ed (t4'tl. co*,,. 75",1 :uitl If W!+I 
I c s l w c ~ ~  \ <I! uf duchn ccrl. 'l'hc cspenmart tt as ~ir r !ed out in c~rcultlr lrlnsi~c tit11L.s ol' 28 tr~rca r O ~ ~ H H U  

11!#lrr t~o lnd  mum condition. Each treatment contained I O fingerl~ngs :sol' 3.W + 0.13a m erac  uagh l  
111 tllrr.c. rcldlcittc~ F~cI:ntng nas dclne at 5?% hod!' \\eight per do! a i d  wciglll clliulges of l i s l l  t i  crc 
I c e  s Weigh1 or reed \yere adjusled accordr~igty. Cirui\th IM~;II~C(CIL sitcll ih 

$5 CI~III gi1111. SIIC'CI IIL' gr(i\vfl~ rate and nutrient uti t i ~ i ~ l i o n  prametcrs such as I:tn~d C'un~ crhroil R;~lir\ 
r I . (  'R 1, I'rirrcrn IIl'lictcnr~ Katro (PEKI. Cjmss Conversion or Food ETIiciet~q :!(GrI.'C) 11 crc 111crrl1torc.d 
\IL.;II~ nc.~;:Iir gain cr l ' (  I ..CXgl. surt nnI n t c  IrHI'.k) md SGR 2.40% were I~~glic'st 111 Ttslt Ikd r l~c"~  I IIIIII Ow,, 

Juk.Lti c9d II~~I~I~I~III \\htla lo11 cxl mean i t a ig l~ l  ga~n. surri\.d rat. nt~d SCiK't4h.IHl1!td wcrc ruru~~cicd 111 

li-h I'ctl dicl \' t l ( H  I",, slt~c'L\\ red indusion). TIIC lo!\ wl nletul'n cig1:llt gnit~ rrud s l~ r \  I\ al riilc ncrc 
r r ~ i b l i l r ~ d  111 l'tcl~ Ibd chct \' I r t l ' ' ~ ~  dr~clr\\ ~ v d  ~ n c l  usion). Tl~crc  i<,zs no s~g~~ilicanl dwintrtiil li.olti tlrc 
IIIC:III IICIU CCII tlic SCiR nT fish fed diets I I. I I1 and IV (I' =. o.05b 'Ihc Food Con\.ersitn~ Knl~cr (I;(-R) 

It lr\cs~ in lish Set1 d1c1 I (2.0 I )  and highest in lish Ted dicl Ill (5.5 I 1: tlo gatti ill netp l l~  n:w 
rdtr;l.r\ ct1 111 trt'oI111~t1t 5 IIUIC~ tlo I T R  \\as recorded .in traaI~lw:rll V. Cimss <'nlncrsrta~ ad IiuoJ 

/ 
1 I'~~L.IL*IIc,~ I( i('i:lil I\ US Iligllwt ill trentlllcnt 1 (34.451. clascly tblloti cd B!. lrcnliiicrit IV 12 1 45) ;IIILI lhtb 
lltl\r.iil 111 IIV~I~IIIC!I~ 1 I I ( I P 15 1. nu CiC'FE I\ as recordcd i ~ r  ircalmcnt V. I 'rnlc~n I i l l i c ~ c ~ ~ c ~  11;111a* (l'lSR1 
\\;IS l~i:!l~t*ssl 111 ur'iitmcnl 1 (0.3X) and r~on esis~ing in ~reatrnen fit 1'. Ihc n alcr q r ~ l r  I\ It i~r i l I l lc*I~r~ 
i i ~ o ~ t ~ ~ t r ~ ~ c . ~ l  I~ I I~I I~ ~IIC IIL'I'IDJ ot' Ihc eq.\perinlcn( (temperature. d~sscrl\.tul ox! gull arlrl pl t li.1 t 1% 1lh111 tlic 
~~~VI~~IIUII I':II~$~' for grrwt ill i111d as\ r ~ n l  oK t : ,qt~rlr*pirwr.v. 'me canlpmsotl ol' the proxioutc carcass 
cc*~np~~sl l~oa (d cspt.rir~~c.lllal fish before and nRer experiment sho~\rd m l  incrcwt: in crudc protein lcvcl 
I'r~lin IIW lr~rrrnf .5') X7"41 In the higl~esi recorded in lisll fcd die1 1V (110.3(P'u). 111 all t h ~  ~~~II'~II~IC~GE 

tn~.:~i~lc*il (III~?;MI ~tcrpf i t  ynlll. specific grotvih rate. lish red die1 1 .  'VstirDWhl r;hn\vtul llic trvs~ ::t~bnlh 
pc*rlt-rtnmCc* l i ~ l l n i i  rxl h: lid1 Ted d1c.1~ I I I V  and I! I iu  that order. It  i s  slr~kcn 111cre 1% 1141 >I;:III~+IC;III! 
i i r  ll;.rcr~r.e 111 tllc hl\V(i mld SOK al' 1)icls I!. I f 1  ,and 1V conrainlng O t W l  I:isl~ Livl tltr't \ I l ~ ~ t l " r r  
~ l u c h ~ t  tvd r i ic lus~cl~~ hot\ c\ cr recorded the poorest pcrl'orn~ancc, 1'hcrcSolhc. r! cat] hc i r ~ l ' c r  tc~ l  III;I~ Iitr 
t ~~IIIIII~I~I j:rtw 111 ~CTI'CII.III:III~C'  HI^ o p t i ~ v ~ l ~ ~ l  catfisli protein couIenr 75"il Ic\ d (,I' JucLn c n l  11lc.11 1 1 1  tlbc 
~ I C I  td '  I ' : ~ 4 : r . ~ ~ y r ~ ~ n r ~  C:BI hr tuIcl;lttxl. T11c cntlish linger1 irlp I\ ere 3 h J ~  to (i~gtst UII lr)'7?"41 ~r ic l  [I\I{~II 

Ic! cl thI' 11\VR1 llh rnluh gnlti 111 carcass ~trolefn: impra~cd FC'K. Cif'l:C and I'tiR, 



5 1 
8 t 'cy~~latrol~ c~plosiotl coupled \r+ifh ever-increasing denland Ibr die~arl; 'animal ~lrtrlcln 111 

\ ~g~wa .  has tt~~istu~ucntly ilicsensed the demand Tor hsi~ (01. Fish in lhc: ~ i l d  bale thus ~ C I I  

r ~ ~ r l r s c r r m ~ ~ ~ ; ~ I ~ l ~  cxplo~itxl Icni irlg the go~etl~rnent uith the optioll or fish i~~~porlntim la fwd licr cr t.r 

gtrr\\ III~ pupulni~un 

111 twrlcr lo crlsurr! steady and conrinunus suppl!- of lish 10 h e  Nigenan populacc ;ud ;nclld 

1111l'i1\ our;~bl\ bololice aT pnymelil due to hear.!. ~mpormlion. there i s  ~ h c  need to intensify aquacullure so 

ns It1 b(v~sI I~wa l  pcmluclio~~ or fish and gritdually phase out importation o f  fish. Yet, thew an. ?ic\ cnl 

Ijct(1rs n~rl~taltng agamsl the efforts nide to develop fish hmting in order lo incrcase fish supplj The 

Ii~crc~rs bcrn_c 1dc111i lied incltlde Iach or modern lishing imputs. loss or prodticls awng 10 I t~~prollcr 

h:111dlr11?. lrrtrcsslng. tranyntc,rlatinll 'and marketing .equipment. Otlicrs tncludc uncontrt~llcd iwliI:lIlc 

t t o t - s  rn cuilure medium. poor finance md little incenli~e from govemrneni. as well as the scnrclt?. rind 

111141 u t ~ l  id c<l~~\ alrlonnl ~ ~ ~ d s 1 ~ 1 l l ' s  c.g. fishmeal. nhich make ii di flicilll 10 mnlcli ~I ' (H~I ITI I~)~~ 18 llh 

rlcini~lltl 1 J 1 

0 1 '  all Ihe hc!un I~igliliglited. reedil~g plays the most vital role as the I'anner niust suppl!' I l ls  lish 

\\ lth rntlons. ~vliich must contain good qttaliry dietary protein. However these ingredients are espensi\.c 

i ~ l r t l  their S~IMIIF unncady. 311s lack of nutritionall!. adequate cost effcclire dicts is a major ca~~stm~nl to 

:lyunctrlr urc ( ($1. Tl~crrrfort: in order 10 reduce reliance upon contmtional meals. which art: e ~ p c n s i ~  c. 

altcma~r t cs and ideally less espcnsi~ e sources of good quality protein niusl he research.ed. 

I:\plar!attai aqwlic flora as source or edible protein has received liM!e attention in Nigeria 

-t!r'qllI~' b~111g 111 abtincinllcc alld con$tit~ding a memace to (he beneficial uscd or water sources btaliy 
1 

:~qu;alr. I\ tvtL'ds ha\ c been uscd 111 the dia or herbivorous fishes. Aykde and Falaye ( I W t ) .  k d  ..l:r)llir 

I ~ l l ~ ~ ~ ~ r / r ~ t r / t * . ~  (w:lIer ferll). ii1t:kklrzt ,Sp and f'rsirr sl~.nirror~).s (water letiuce) 10 fu\haitle Nrlu tilitpa 



I I n r l i t ~ r t . ~ ~ . ~  ). 'TIE experiment s1101sed that Lhere'~\.as no signi ficanr di flerence in the prore1 n 

L'CII~~II tdfhc Iish lkd cuntrol die1 and thme Ted on aquatic \weds after Il~e esperimm. 

'I'llv trsc OI' ntluaic iiceds e,y. duck\\.eed in the diet of fish thcrelbre \vould no doulrr rcrl~tcc Ihc 

c c ~ h l '  rllptll t \h~lc sen 111g as a \vay of n~aking the most discarded, the mosl uset'ul" Y~I:. siucl: t s  

~llcl.cl'nrc dwig~~trl rt l  in! estigate the nutritionat potential of v a ~ i n g  levcls 01' duck\veed nrcnl'( 11 WM) 

rrlrlux~c~r~ 01.1 llie grrnvth af ATric,m cat fish fingerlings. 

hl:\I'E:Hlhl,S AND METHODS 

dttciueeds \\ere harvesled on the abandoned production ponds ol the Deparlmenl of  

Wildlifk and Fisheries Mmagemenl fish Tarm. Universib of lbadm. Nigeria sun dried for 3 days 

[ .;ll~crurs mn\i muiwda!.) ~nrdrr  intense sunlight until I h q  become lluflj, and blended Into lint. IX~II der. 

I*llc cr~hcr- li.cdsttrll's \\-ere obinlned I'rom a livestock feed nl; ll in Ihdru~.  Nigeria Five diee - 1. 11. 111. IV 

~IINI 1' ncrc Iblnurln~cd nil11 \ .nyng propori~ons 4%. 25%. 50%. 75%) and I l3U% respec111 uly vl' sun 

d r l d  ciuch\iee11 tileal (DWMI included into the basal diets lo replace so!-abean meal (SBM) protein 

" I  'Ilre d ~ k r e n c e  In crude protein content oTSBM and ducl \ved  [30.7"/0 CP) \\as balanced 

rrlJl~pl\ i t y  ilte incliisiutl 1c1 d 01' DWM in the dids by a faclor or 1.24: Al!schul ( It)%). 

'Phc corltrol die1 had 0% DWM inclusion. The crude protein le\-e! or the dieis uas 40'$;,. The 

c\pcnala~tal J~cis t i  erc i\eggl:hcd. thoroughly mised. moislure pelietled. dried for Shorn nnd stored ai - 
I 8°C' 111 1'~)lyltiene hags ~ t ~ ~ t i l  11sed. Ten Iillgerlings of i 'lmm g~nc~rrnt~~, nmmn weight 3. n-I + 0,13g 

ncre nllolicd per lank with three repkales per treatment. Each tank conhind 28L volbmc ul' l'rrsll 

triller cllnngc.11 l(lUnll elen- odler day. Water temperature. dissol~d osyyen md plf leicls ucre 

n~tui~lorcll n ~ ~ b l !  



- -- 
'Ilm li~~gcrlings ~ e ~ e  Ted 5% of their total ~ ~ e i g h t  l w i e  daily and neighg \ ~ a s  done 

Lirnntghrl-, 711e q~tnntit!. a i  reed Ted to the fish tvas edjusted relalire to theiveighi gained, 

. 'llrc proxnuale analysis af Qe dieb md carcasses were done using standard andyricrrl mc~hods 

t I r 'I'he dnln r * I l ta i~~d ~ c r e  aitalysd uing the one annlgs of variance md comparison of t~lrms. 

,*I I 
Ihc nirr rpnl~i: paranlaen Tor all.  he experimental tanks '11 ere 1t.i thin acceprnblc r:ulges as 

r ~ r ~ n ~ m t ~ ~ d c d  Ibr fish cuicurt. b\' Bod\- (lc182). 

I'HOSIMI~TE ANALYSES OF THE DIETS. 
? 

'171~ Irmxmlme co~~~position of sun dried DWM is crude protein 30.7%. Ash lJ.03'k1. C'r~rtle lihre 

4 2.11',,. Mo~sture l2.X41,a, Fat K.270/. NFE 23.93%. The mdts or Ihe prosimnle mal!s~s 01' Ihe sun 

rlr1c.d 1lWbl. I i e  gross aid proximate analysis of  esperimental diets are recorded in table 1 . ( I  t a)  nnJ (hl. 

' I l r t  Ixv'clmalc Inat: s ~ s  she\\ ed thal ihe esperimentai diets contained an a\ crag@ ol' 42 '}.3''tb srudc 

)ar1lclil ;~ncl tl~c! uzru all :lccel>led hy the tesi fish. 



Table 1 O !t Froximate C!omposiuoa of ExperimeutaI Ui~ts.  

T lble j .O I a}. C; loas Contpos~tion af Expea ~lrreatal &ets {O-oj 

rwts 

Ipr~raie~;~lr caaq~osilio~~ of cxpe~irnental fish 

Ingrtdietit: 
*. - - - 

Flslt 111cn1 -. , 

:+ya k a n  meal 
r h ~ ~ k . w r ~ o  l r11rd1 
~:ti.:-l~trdnut I: AE- 
1~.4rz-:* 11 t3 'I 
'Xh~at ~ f f  al  
r . ' ls~l i r r j  ph~spbate 
I * I c I ~ I : :  
:JIIAIIIIII C' 
h+'+ 4 Ivrtr ~ 1 1 1  

Salt 
Tb btal 

'I*lic pluxlmnle COIII~OSI lion of the esperimenlal fish before and aner feeding trials IS pracllicrl 111 
r 

~ a h l ~  2.4, All rile fish Scd tl~c experimental diets appreciated In we1g111 at the eud of  tlw c\ptrtmaP. 

I - - 
1528 
-4 1 28 

-7 1 22 
11 38 
t 82 
1 00 
1 00 
1 Or? 
5,  LILI 

050 
t O~:I 00 

1:1511 1i.J drcf IZ' I\ I (11 7 5 5  DWbl has Qe higi~wi body protein (M.3'%). 

l'llc cr~rcws of fish f td  diet I1 (65.9590CP). diet 11I ((4,YhCP) md die! V (lrS.7890C'P), ire . no! . 

II 
15 28 
23 36 
S 76 
31 22 
11.48 
2 88 
1 00 
1 06 
1 00 
3.00 
0 50 

-- 100 EIO 

s1g111 lie,u~tl\ dr lTer~n( Ibm~ one mother (P 3 0.05) but they are significmsld!. different . ai P < 0.05 rrom 

did 1 ((14 2211t1) 

m W V 

15.M 
17.52 
31.28 
11.48 
194 
1,OO 
1.00 , 

1.00 
3.00 
0.50 
100.00 

7 82 
26 28 
31 28 
11 48 
1 00 
1.80 
I DO 
1.00 
3. Uil 

0.50 
10n 00 

35 03 
31 2E 
11 48 
0 07 
1 00 
1 00 
1 .OO 
3.00 
0 50 
1 01:) OCI 
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Table 2 0: Cart ~ s s  Clompositio'n of fish before m d  after.. Experime~kr 

.a.l..r ::at urt all-xnq the sarnc coi~~rnn with dfiereat superscripts d~ffer  srgntficantlv - f v -  IL t l ~ c  lr 

rrspectlvc mean values 

'!'hc cntdc pl.oteit~ In the initial fish \vas 59.07%. There ~vas a s ip i f im impro\wnenl in the 

c. t litkc prutctn s~orcd 111 the flesh or all the lish Tad thqespetirnenlal dias \\.ha1 coa~pated 11 11h ~lrc crudc 

Iwt,lCnl <r\tlic~It of  the irlliiol Iisli Mo\ve\ er. lish fed die1 1 had clle lo\ves~ crude prole111 callenis 

'Ihcrc tins tio srgnilicmlt diKerence in the camss fibre con~positton or all [he fish rod the 

~ \ ~ > C ~ I I I I ~ I I ~ I ~  dtea: hul fish led diels 11. 111. IV and V diffir signilicnnll!- in carcass .ul~. moisiurc and 

1 tr hcs~ gmu dl perl'ont~at~ce \\+as nchie~ed in fish fed diet I conlain~ng UYh DW M ull t IC [is11 Scd 

~ I I c I  \' contnlnlng thc h~gl~est inclusion ( I 004%) aT DWM recorded the poorest per~ormancc in terms or 

~ r t l u l h .  l i b c r d  c c ~ ~ n  ersion ratlo and protein eficiency ratin. 

I'aldc 3.t) shoir s Ihe gmu lh perrorn~ance *and nutnenr utlli~at~on of ATr~cm uri fish Ted Ibr 1 s t  

J~ss  SQI. X-lit;~! s. I:ldr placed ~ I I  the conlrol diet ( I ) had the best SGR (2.40). FCR 2.9 1 aid PEK IO.3X) 
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whlle fed diet 5 had the lowest SGR and PER that were undemtable. Treatments 2, 4, 3 had 

significantly (P < 0.05) different MWG from the control however, Diets 3 and 4 were not significantly 

d i i n t  from each other The Protein Efficiency Ratio (PER) of the control diet (0.38) was the highest 

followed by tralment IV (0.33). the PER of treatment U and III do not show any significant diffe~ence 

from each other (P > 0.05). 

Table 3.0: Growth Performance andNrrtlient Utilization of African Cat &h 
Fingerlings Fed varying led of wn dried DWM 

1 Grand mean I 

D I S ~ S S I O N  AND RECOMMENDATION 

aciency (GCFE) 
Protein khke (PO 
Protein Efficiency ratio (PER) 

The study revealed that the best growth performance similar to the control was the 25% DWM 

while the poorest growth perfonnmce was recorded with diet containing 1 OOO! DWM. It can therefore 

M t ~ s  with the same superscripts dong the rows am not significantly different &om the 
meanatP 0.05. 

34.4P 
4-14' 
0.38" 

be irrferred &at  atf fish m o t  be httened on a 100YiCP DWM diet at best the fish were sustained on a 

maintenance Ievel hence the no growth performance in Diet V. However, treatment 4 with higher 

22.42 
3.69 
0,2F 

inclusion (75%) of DWM encouraged good food mnversion (3.58) and efficiency (0-33) but lower 

protein intake (2.64). IR can be inferred that the higher fiber content in Diet I11 (5.38% CF) encouraged 

18.15d 
3.69  
0.2 Id 

31.49 
2.MC 
0.33b 

0.00 
2.94= 
0.0P 

26.6M.34 
3.413.12 
0.41fl.03 



faser el ~ C ~ ~ I L I I I  01- raecal malerial but lower protein assirnilrim h.lso4A CP in carcass. Mh:gwu ar~d 

:\tloi~j I 1 I ')XX ) cnrr~eti oil! series ooT ptelirninq kxperirnenls to delerrni~~e the es~eril wl~tcll d u d \ \  ~ t d  
-. 

ii11tt 11s c u ~ ~ ~ ~ ~ o ~ ~ r n t s  are diimted ad assimilated by lilapia, They concluded that tilapiil was able to 

d1g-t ~IIC!+\\L'L~ cllcientfy b ~ a u s c  of  the possession of sharp piinwngeal teeth md the lung coiled 

rncmlllr \I hldi are absent in catfishes. The lower FCR (3.58)- hi yher GCFE (3 1 -45) and PER (0.33) or 

I l~a  (I\') suggcsl 111111 catfish fingerling is able lo digest a high (75%) inclusion levels orduch\t ~sll In its 

dtcc. 'Ihis could ha\ e heal influenced by the high CP contml or this DWM gotten from paids henvil!' 

I'ertlti~cd \\itlr organic manure and supplemented reeds. 

'1111s 11en is suppor~d by Mbagq~zt md Adeniji 11'1138). fan~bdie ct ol. (1994) and later by 

I ~ I S ~ C I I I  ( I')'F)) that 1lw leaf protein cooccntraie of duckweed ihoutg!~ oT high qudi ty, has ils prorein 

callcnt depet~dent on sourc,e. !t i  addition. M b ~ \ v u  and Adeniji (I9K%) and Rusorf el d.. (1030) Curther 

rcporled DWhll's gear potenrial as nn inexpensive effectire and cuhurable source of protein sul>plemwt 

b c ~ a u ~  11 cr>llia 11s highcr crrncet~lralion or an~ino acids than most phnl proleins. T l i ~ s  research srrpporls 

SL~ll~curr~-~i  t.1 ui I 104)3) sr~gpstion or 25% replacemml lethel of UW99 in fish diet to supporting 3uuJ 

grrlrith \\rth the SGR. FC'R ad PER as good as the fish fed spnbean n~eccl based diet colltmnrng m 

average of 42.V3°/n CPI I (I(% CP of &e did. Howe~*er, this work differs from SIiiIlimrn el al.. ( 1 Y13) in 

that I)WM IIII~II adrured in a nutritional rich medium can be included in fish diet lo os hidl ns 75% 

~nct~rs~cln tci cl n~thout mudl sigificant difference (P < 0.05) in MWG nnd SGR. In Ihcl a much 

rmpru\ cd l X ' K  *I' tbc d i d  can be oblained than in the 25% IlWM inclusion from a DWM rased in a 

poor nrltrlent n~dium. A dier ~\iih 75% inclusion level of DWM gave n ~ignificantl!~ higher cnr& 

~wotmn ll~all I31cts I (cmlrol) and 11 25% DWM. A haultiple protein source diet gi1.s n kucr carcass 

~ ~ ~ * I C I I I  untl 11 1s rtl bc rccc~~m~~mdr?d in cntlish diets. Altschul ( I')SX) and Oldunlt: ( I')aJrl). 



I luit c i  cr. elri~rrs 111tls1 be mnde to reduce levd or mti-nulritio~~al Taclw (Calc~ur~l ~ i l l i ~ ~ c )  in 

Jucb~\~vil lo ~ h c  b m s i  mulimun or completely remo\.ed for better perhrmmm through impro~ cmeni 

r l l '  Iltc cr~liur~ ~ncd~um Fralc~s rr rr l .  12(1) 1 ) 


