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Abstract

Alfalfa (Medicago sati,al) reaf-protein-concentrare (,pc) was chemically and bio_logically evaluated as a feed fo r Clarias lazera.Based,on proximate comf sition valu"salone' it could be concluded that LPC diet used was suitable for a high protein demandingrnonogastricsuch asC.'i1z!a,However, trre gro,rrl, p".Io, ,uo,r.",3ti'. Lnoarrusrn"feeding trial presented PLC interior to the control whicn is a fishmeal based diet. l,oxicprinciples identified included sapomn, alkaloids, tannins and pt yrot". a rupplementation
of the LPC diet with.lysine and nrethionine improved the growthperformance of theLpCby 4l9vo' organ index showed that while theliver and tlie gills **r"noirrr**u*cl ty ttreLPC diets' kidney, heartand spleen were slighrl; enlarged.ihe e"p"rj*-*r demeiiiikare
that LPC is inferior to fishrrreal based die[. Ho*"rJr, Lpc 

"*; 
; ; elkrn*rive re

fishmeal for herbivorous fishes or even c.latera in the face or r,i*iuoiig purcliesingpower of the developing world.

Introduction

The problem of malnutrition is still very much * ittr th* third worid. ilne of th* x*.,,,:of ameliorating this problem is by converting leaf protein, uo *i*ur protei:rs. Ii is.:rer,*;:cii:,known thatfish is an efficientconverterofplints to animalproteln_ Sinr:e, !t fi{i$l'*i tn:,: $}ardworld, fish farm production is still underexploited GAb 1966) it will ir* l:rr;eiiriai roencouragemassivefish farming. However, oneoftheforseeauteprobtems is r;u,i,,avxt*i:i1ityof good quality fish feed (Afolabi et al |9}4)Fishmeal, which is the traditioilat prr:i*h hasefor fish feeds, is still an import item and it is highly denra;rded by other anirnal 1ectjs. i* t5eface of a dwindling purc^hlsl]ls porver, the high"cost of fish t'eedcould ccii:riiute a pir:rri*mfor the developmenr of filh 
{13rnq i,ausiry. This project was thereir;re designed roinvestigate the possibility of utilising Lpc as a fish r"ec. p"ratra #C';., ,.:i.:i.: iis the i{edwhile C. lazertt was the test animal.

?

.*)

Materials and Methods

Experimental diet

Alfalfa leaf protein concentmte (LPC) used was imported from Brazil under anagreement between ourresearch team and a Biazilian r.r*h rrb;&. M;;;}-LpCpreparation was as described by pirie (rg7 r). r*o 
"*perir.nts 

*r.. p..r"rred. The firstexperiment was a preliminary one which was designedto euutuut" ,r," i""ro.**ce of Lpc
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as a tishmeal replacer in fish feeds. In the second experiment the effect of tannin and amino
acid supplementation on the growth performance oi clarias lazera wasinvestigated. TableI shows the experimentul tgtt used during the two feeding,trials. Dier components werepurchased and used as such. The diets were formulated in exSriment 1 such that the fishmeal(Flv$ eontent ot confiol diet (i.e. that containing 68zo fishmrrr; olrffnut"o FM diet) wasprogressively replaced b,y tpC at 2OVo , AfrVo ani 60Vo respectivjy. O[ts contai* ng lO1VoI}!.*n! ttre energy diet were included. In experiment 2, Lpc was supplemented bymethionine and lysine. In addition, multiple leveli of the quantity of tannin found in 1007oLPCdietwereaddedtoFMdietatthefollowinglevels:0.24,0.4g,and0.96vooffitetotaldiet.
Feed fonnulation was designed such that the frotein level in the various diet types is about507o whichrepresent tlre amount of proteincontainedin 100?oLpc.Dies.werepreparedby
mixing the various diet components using "Ken-wood chef' K-blade set at 40 rev/min andadding sodium alginate atT%o to serve as-the binder.

Feeding trial:

Clarias lazerausedin this study was obtainedfrom aprivate commercial farm in oyo
fPr-.a Nig"nu. Eight fish specimens were used per oiet. everage *"igrr, of each fish was11'69"' The fish specimens were acclimatized for two weeks in slx gtasi aquana, measuring0'9m XO'32m XO33m each, while placed on a commercial fish feed. Before the com-mencementof the feeding trial, the fish specirnens were starved fortwenty four hours in orderto sharpen the appetite of rhe fish. During rhe feeding trial, ;;r-,;;;;; ure ranged between28-29rc, and pH was maintained at z0 tiing 'Hart f pH test ut ro, auJ a.Syvoof the waterwas changed every fourrh night while tating ttre weights of the anirnats. The fish specimenswere fed at 37o of trieir trcdy weight (Igbin;qun e t ar gg3) .At the end of the experiment, thefst specimens were weigtrio andtneniacuiii**4, tir" org-r r**ur"J*a weighed. Fhysicochemical-conditions prevailing during ttre experiment is l,rct*ae4 in rabh 6. This wasobAined by adjusting all these parame*ters to equal level*"

Proximate Comporsition of Experimentatr Oiefi

Moisture, crude^ protein, crude fibre, fat and ash contents were determined asdescribed by AOAC (1980).

Phytochemical Screening:

Tests for erol.:l yporiT, tannins, phlobatannins, antlmryuinones, wcre carriedout as described bv odebiyi.and Sofowora (igzai. T*;';;;;i* .rtirut"d by the
1oaifi9d vanillin-hydrochloric acid method oiPrice ano gurler (igz), it ytat" .onrenr wasdetermined by the anion exchange method oi Hrrrand and oberleas (19g6).

Results and Discussion

Proximate composition:

The proximate composition of the experimental diets is presented in Table 2. Themoisture content of the feeds in both experiments ranged between 2.g5-g.Sggo,increasing
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TABLE 1: PERCET{T COMPOSffiON OF EXPERIMENTAL DrETS

Exreriment l. Exp€rimetrt 2.
['€ed Conpoucnt FM n% fi% fi% LprC Ene$, IM

Di€t LPC LPC LPIC DiEt DiCt Dh
LPE LFC FM
Diet Diet Di€r

+AA +02A%

T

FM FlI{
Diet Diet

+0.fi% +096%
TT

0.5

i.5

2.0

klm Kcnpl neal
Wh€atotral

Ftshmsl

LFC

Vihmh/ndinqat Sqpl€rnent
Csnoil
Casein

Sodiun alginaE

I\,teddoine

Lysine

Tannin

Ctrr SEc[

10.0 10.0 10.0

18.0 15.0 13.s

68.0 54.4 q.8
- 135 27.2

0.5 0.5 0.5

1.5 1.5 1.5

- 3.0 45
2.O 2S 2.O

10.0

10.0

40.8 100.0

0.5

1.5

8.0

2.0

68.0 og.o

0.5 0.s

1.5 1.5

13.5 13.8

2.0 2.0

- U.J

' 0.2

10.0 10.0

l'1.52 t1.U
68.00 68.00

0.5 0.5

1.50 1.50

20. 2.O

..
0.48 0.96

10.0

18.0

1',
0.5

15

2p

10.0

L7;t6

68.00

0.5

1.50

2.0

024

10.0 10.0

4.5 3.5

%.0

' Cwin added in soru uses to mke diet yirrwlly isonitro1eaous
t-Uirminlmireml suppkrcn, is as proiowly derribed (lfolabi and Oke lgt t)
' % Feed conponent in the colws rier to % replacewni of fishwal by LpC,

TABLE 2: PROXIMATE CoMP0SITI0N oF THE EXPERIMENTAL DIETS

Experim€nt 1 Expeiiment 2

FM 20% q% 50%
Diet LFC LpC LpC

LPC En€rgy

Di€t Diet

I'M
Bi*i

LPC

lll€t
tPc F']!t F1!' r"at
+&A +0"2d%T 0.4$Sr "0,9{16T

Moisirrc

Crud€

hotein

Lipid

Asb

3.0s ' 6.68 7.20 4.80

10.01 10.13 10.08 10.70

52.32 50.57 49.96 49.74

t0.14 10.14 *0.22 !a..22
8.E0 4.05 4.3.t 4.36

i0.14 10.07 --{.18 10.20

18.48 18.81 t?.33 14.1s

10.i9 10.14 ls.ls 10.04

8.39 s.09

!!.29 10.05

49.M 0.?{

10.17 10.09

3;18 i.}J
t0.ll 

=il.Ct4
19.96 ?.94

10.02 3G.tt

1.53 1.45

$.06' r*.ih
52.6-3 "r9.7{

1{.17 rii.$
L"7 4.0s

i013 x,.i.tu

!Ra1 1r(-1

:S.li $.$:

i1.90 2.85

1{.15 :0"03

5*.0t, 5?.15

rE].17 r$"14

353 8.3!

*S.&{ 1{.4$

rx.83 19.65

*s.03 *.43

2.93

*0"0q

51.?5

+Il t,

E.$i

i.:.f.-t

!.'.i*

2.69

ii).06

._<1.91

10.25

{.25
1i4,-1S

ir!:
i{].ij1

Values arc ${dns ! sldriierd .le,- ;,a riail of Mdfr3.
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I. TABLE 3: TOXICANTS IDENTIFIED IN THE EXPERIMENTAL DIETS

Expsdment 1 Experim€Dt 2

Toxicants Flrt

Dier

2*% 4S% 60% LPC Energy FM

LFC LPe LPC Diet Di€t Diet

rM FM TM LPC

Diet Diet Dict Diet

024%T +0.4E%T +0Jl6%T

LPC

Diet

+AA

A.lkaloids x t/
Saponins t y'

Tmnins x I
AnthrcquiMtr x a

Phlobatannins x x

Tannic {mB/Ei 0.50 0.81

$.00 *0.3r

Phyrare (mg/g) 23.55 10.41

fl.52 10.38

{r'y'x
./r'xx
t/t/y'x
txxx
xxxx

1.12 1.66 2.44 0.0

10.14 10.32 10.41 t
9;78 8.70 4.33 6.15

10.50 11.03 10.00 !0.51

xxx
xxl/
r'r'./
xxx
xx

2.33 4.20 9.94

fr.29 !0.58 t0.57

25.36 23.18 22.46

10.00 !{.42 10.58

xx
xx

0.41 2.47

r0.11 10.58

22.@ 6.88

10.25 10.52

x

2.r9

10.00

6.69

!{.25

a/ = present

x = absent

TABLE 4: % AVERAGE WEIGfl"GAIN IN FISI| FED ON EXPEruMENTAL DIETS

Wh&saft€r FM
(henem€nt Dici
o['Ll?eriment

4% @%
LPC LFC

20%
LPC

FM
Diet

LBC
Diet

EUCTEY TM LPC FM FM FM
Dict Diet Diet Diet Diet Diet

+0.24%T+0.$%T +O.X|%T

2

3

4

5

6

7

8

9

10

1l

12

13

t+

l5

-6.08 3?.$8 -?.83 -0. t5 t9.79 37.92 y.#
62.66 16.t2 22.72 5fr8 -5.4',1 -31.94

- 83.55 -3.85 l.0l 43.94 70.09 .75.79

96.57 40.32 36.96 23.74 -9.04 -84.42

84?.60 lli.34 ?6.5{ (rtA.52 5?5.8i t8}.48
- t233.& 20.{ts 104.t2 C55.3:l 170.33 4?0.33 384.39

% Aveage Weight Gain =
Average Weight at Wek of Intersst - Avtrage Weight at w*k 0

Avffige WeightatWeek0

t6
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with increase in percentage LPC. The fat content is higher than the level of oil added in the
feed formulation (Table l), probably due to other oil sources in the diets. The fishmeal
appea$ to be contritruting most r:f tlre aCditfunai oit (r=-{i.S.8}. The crude fiber content is low
(0.22 -2.237o).?!iis iow f?bre content makes the ieed suitabh for m*n*gasfris animals such

as C. lazera. The valu* of the ask content lre grnerally high, su$gsrting tlxat the feeds are

rich in mineral. The protein leveis r* all &e feeds excepithe anergy diet, are high and virtually
isonitrogenous Sebie Q. Based on the Br*rimate cornposition, it could be concluded that the

feeds are adequais fr:r high protein demanding fish *pecies such as {larias lazera"
Taxicants: The ropults of the pliltoci'remical screening. tannin and phytrate r*iltents are

presented in Table 3- In the FM diet and energy diels, the toxicairis were noi det*ctable. All
the toxicants tested t'or, sxcept phl*i:atannins and a*rhroquin**es wsre presefli in the LPC
sssrtais,:s.g{\sts.th"<..xaLr:gst$,.'\rrtcu*r:srq*s(sroix't*ts\l.xts{r$\fru\u{\&{itl,x*(tsK\X\
as2.47 inLPC.diel'Ihe valucs rif tarrni* in I"FC djetis in agreementwith the res{ilt+f Hanson
(1972) who*tttained4valuebeLrveen ? xrd 37o of fan*in in aifaifalfortheF.\4 supplernent*d
with yaricr.ls levels t:f taunin" vaiuesobtained c**firrn tft* x;curacy oiEe,ch;iiq,;i: uscd L:r rhe
qlrfflfif*ii$ri-'{:f *rvrniu thtrte 3. Tile phyfate c$nt*nl was hi*hr.sl rn iite diet ?'1t iov,'*si ir.r t}r*
LPC *iet.'ile pilytate c*Etent decreased wifl-i i*creaqing.i*Fe cc,:rt*r:t (r* 0";t51. T'he trigSix
pliytate {ontent ln ihe lk}mleal is pr*bably due tc i;hr/Lite *o$.tribuieii ily i;ther <ii*i
*ilml)olrei:ts, til.;st esper:iaiiy whear erffal. Thl; e;tplanatic* agrees veil"n ihe *lisrxv:*iion tha{
the piiitste c+rlterlt i*creased with .i::crexed wileat a{fai c{}n{eat (r- 0.79i iTabt* -1i wl'ir,*ier
a*d Fexel {1*? i), }iarhr:d anrl *berleas i1985)" cbserved a generaiiy i*w lclr:l *f pl.r;r,i*ir;

in leeves.
tirowf* y-*;trr;x; 'Ile gro*rtl' peiiefii r:i the fistl place.d on ex.xriri:*lit-:ri iiict i:r pr*srni*d i:;
Tahl* 4" in the first er.prrimelct" ihe I;M diet ha,J Lhe greatest avi;i*ge ;,,*igi;t g&.;r";ri :ii: :;lil
;-,{q.he slxta ra'':*k. 'i1* w*igiu gai* d*ereased prr.:gressively with inc reasing LFC r:cnierit (,..=-

93). Actually a dep;-ess*rJ grav,'[h $,'aii ot's{:ri{:iJ Lt L}Y-- siel "riih iysin.: and methionine
increased the weight g;iin b"rr 4l7r: cotilpared *-'ihe unsupplr*renterj j-;:'C iie t. Tannic acid
also caused depressei! grr wrh i; lh* tlirts in r''lhieh ihey wcrc adrled. ir=-ii.t6). This clearly
demonstrates that ly*ir';e anlt m*thiilniss r:r"-ill enhance .rroivth peitor;-n;:rtie of LPC on one
hand, andon thecher, !='ir:i::rr crrnstitute cne of theg.routh deprcssing factr-:rs in alfalfaLPC.
(Bolton 1962, Hansc* i972, Fibereau-Crayarn i972). O&er pi:ireip:i*s thar might affect
growth performance r*cfude phyt"lte-" s*pxinins, aikalcids ete" Althcugir, a quantitative
experimenttoinvestigaiet!'rueif:rIof sapu:i*sandalk*i*irts in thisstudy'wa: n*tdone, other
workers (Fieser 1937, flu:ck* l*ii31 hav* sii*vri lfuat s:rlxxiirrt lai'* rr*x,.l!: depressing
effects on non-ruminant:.

Organ Itreight Index:

In order to investigate probable organs affected by the LPC diets, the organ weight:
body weight ratio was determined; and these values ae presented in Table 5. In the first
experiment, liver and gill did not show any directional changes; i.e. they were probably not
affectedby the feeds. There appeared tobe some enlargement in the kidney, the heartandthe
spleen (r=0.64, r=.63r= 0.78 respectively) when the LPC containing dies are compared to
the FM diet. In the second experiment, there was fluctuation in the weights of the organs.
Therefore, the result obtained in the firsr experiment is probably not due to the tannin alone.

In conclusion, it is clear from the experiment carried out that LPC is inferior to FM
as a fish feed. This is due large largely to the quantity of the LPC protein and the presence
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Resuif.s

The estimated production functions by methods of ordinary least squares for thedifferent groupa of farmers are presented below with t-ratio. in p."nir,"m. The coefficientsof all the estimated.
1. Cooperative Farmcm

LnQ = 3f989 + O:*LnX, +

(2.a37Y*

0.5289 LnX, +
(3.4821***

+ 0.1707 LnXo

(2'2s41**

R2 = 0.2109, F = g.!{gr.**, n=l3g
(2) Non cooperative farruers
LnQ = 3.5090 + 0.3246LnX, + 0.416LnX, +

(1.9t31,r (2.+191**

R2 = 0.4692,F -32.487***n= l5l
(3) Pooled Data

LnQ = 4.769 +

0.0g4LnX3 (2)

(0.s37)

0.2787 LnX3 + 0.2263LnX0

(3.361)*** (4.531)*** (3)

0.5755 LnX, *
(2.7541***

+ 0.0L2o LnX3 +

(0.811)

0.2878 LnX,

(2.153;**

+ 0.1756 Dc

(1.326) {4)

0.3016 Ln\
Q.6471***

R2 =0.2679,F-20.641***n=290
Parameters are positive in the three produetion functions indicating direct relationship withoutput in each case.

Forcooperativefarmers, thecoefftcients of iabourinputissignificantat I percentwhile
tlose of farm size and other^farm inputs are signincant at s'perceni Ho*.".r, ,rre coefficientofcapitalinputisnon-significant.TheR2vahiislowat0.2l0sbutissig*n 

untr,lpercent.
. . .F* non'cooperative farmers, the coefficients of all ttre es-tifateo parameters aresignificantly differentfromzero. Thoseof capital inputanoottreriailffiuts are significantat I percent while those of labour and farm size are-significant at s percLt anrr. 10 percentrespectively. The R2 value.is 0.4692 andis highly sigificant i" p.**r.

Forthepooleddata, thecoefEcientsof fimiirianootrre"ruri inpusar'significantly
differentfrrom Zercat I percent while thatof labour.is signincaniati-i"r..nt. conversely,the coefficicntsof capi6 

i"prJ qd ttre oom-mv vuiable representing farmer rype are borhnon-signifrcanl The R'? value is also low ato.267g but is significant at I percenr.

(a) Test of Technical Efficiency of cooperative and Non cooperative Farmers
The technical efficiency of the two gr0ups of farmers was evaluated by estimating action function eo. (4) usins a drrmmv variihta rn zriod-^..:^L r-._ -, -a variable to distinguish farmer type and testine for

Significantat l0percent
Jlgnrtlcant at 5 Dercent
Significant at I ir.cenr
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