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,4bstr~act : Stud,ii:s we:c: condltcted la av;iiu>~to manioc leaf meal MLM as a source of 
protein in ratiolls Cc3r gr:?wing and finishjog swine. 'Sheresults suggest that MLM could 
be included upto 361 % lcvel In T~ttening swine rations, without any adverse effects on 
thc performance of animals. Signiiicant iniprovemcnts in growl11 rate and f2ctf conver- 
ic;l ai3cie:lcy ~.ve?-e observed in giovqjng swine 1M on 20 % a.nd 30 % lsvels of MLA4 
F V ~ I O ~ A  cornpared t o  the coconut meal based control rarion. This cKcct was attributed 
?ti the high iysirae cc)rrlcirl of manioc Xcilf rrical. 

Tiie r-4piif increases. I:r cost <:rrd shorga~e., of C O C O Y ~ L L ~  me:al, which is thc major 
protein sirjipiement for :.wine in Sri Lunica, has haxnperetl the expansion of the swine 
ir~ciustry during thcr rccenrt lqast. Tl:u.;, it f ; : ~  become: nccesst~ry to find cilternate clreap 
SOQTf,c': of yrokeiti Lo replnce coccrntrt ~nc:ll ilk mtiorkc. 

h'iitinioc 1,t:rif Me211 (MI M) is potentiaily ;L goori source of protein (Table 1) and 
it lilaji be pos4ili:c ko use it as a xul>\titute for coconut mcal. 'Fhr csser~dinl amino 
;kit! plofilt: of  xaianlcc leaves has beeel repirrtcd to be coxnparahlt to that of qoyabeart 
mleal.8 Fmthcr. xiilar~ioc leaves apparently contain adequate amounts of vitamins 
and minerals f!j;,ir icclosltm in livestock rations.'.a Despiti: oi' a c e r t i ~ i ~ ~  nrnmnf of 
ri§k 01' toxicity due to iv5 cyartogenc~tic gi:lcositli;, content, MLM has h e n  sul~jected 
LO much resezvrcir \x,cric alld there i h  sumclt tat evidencc on tlaz usefulncss or mania; 
leiif in poultry rat.iorl.2,6.9,lo B-;lowevc~-, re:y I~ti!e work 1139 best1 clone 011 tilo use of 
MI& in swlahe r~ i ions .  

Ilcncz-- the trials reporicd !:ere were designed to ev;aluate MLM as ,L pra>tein supple- 
mchll. for swine and lo deterruinc rhe possible levels of rspiaclng cocorrut illed wit11 
MLM iil rdtions for both growing ;md iinisi~irsg swine. The trials were conducted at 
the swine production unit aE t l ~ e  Dep:l~tme~~i of Animal Hnsbandsy df the Universify 
of' Pcradeniya, 9ri I-:~niia. 

2. Expeairnnental 

M t M  M:L\ prep;~r;fd fro111 fresh m'inioc leaves and petioles, obtained from mature 
pial~ts at tire lime of .h:criest by wiiillilg in t1w shade for three days and drymg ovcr- 
nignt in an Unitherm Overt. at 100 'C. The dried material was then ground into a 
bemi-powdery form. Siriv,ardene Ranasvzcraln resorted to bruising of leaves, 



while wilting them in shade, to loaver the cyanide levels. They recorded a cyanide 
level of 0.0049 "/, (4.9mg/L00g) irr their test material. However the procedure used 
in orar trials was sufficienl to Iowea the cyanide lsvels to 0.00329% (3.29 hg/il0Og). 
The proximate analpis of  the MLM vsed is given in 'Table 1. 

Tmxs L .  Chem~cal corngoat~nn m 
matlloc leaf mad (%) 

- - - - - - --- - -- -- - - --- - - 

Dry matter 90.85 

C'rnde rsrr~te~n 22 60 

Etilzr extract 6.20 

Crude fillre 19.71 

Ash 6 72 

Nil! npc.! Frroe cxl r-tct 36 02 

Ilydrocyanlc acid (:<&liq ai) 0 00329 

Two trials wces. covnciiacted using t!% lLnty 1,a rge White nilale piglir~gs i lk  c;wh f rial, 
utilizing the sc me facililies and expriirnc,rrlal pre:ceci ure. The hou:;in f; a11d Ei:edii~fi 
rnctlrods were sirnilar to those dt-.!n:ribcd by Rajaguru er aI.7 Irztnkc capacity or reed 
in each group was estim;~tsc! at the beginning of each week, on flue basis of the 
T~cd coars~nrnption per half an hour. 

'The fectl provided per meal, in all groups, wei; 111~11 restrickxi to tikc lowest ~ ~ ~ t i r n a t c  
recorrled, so that bhc feed intake between treatments was rnaintainc-ci at lile same 
Yoviic-I. The feed intake detcrmincd this \Yay ~ r a s  lased as thc ba3ia of Tea; Irn#!d~rirrg 
the week. 

20 Lsrga: Wliitc tnales selected froil l tluee littermatc groups, wcrc assigncd af nnndu~n 
into FOUI- trea~nlcnts on the Fzsis of weight. They wem arcxrnd 75 days of agc and 
wcigbed an avenzge of 13.14 icg at the commeiicerslent of the trial. 

A coco~-al~i meal based ration, hrxntdated to contain the rcco~n~rcl~dccl nuiriml? 
reqaairen~ealts of growing sv~ine,~ ivas used as the control. The t l ~ ~ e c  expcrimentail 
rations were for1nul:~ted by substituting the coconut meal with 1004, 20% and 
30% MLM (Table 2). 

The weekly weight gains were recorded until tile termination of the irii~l, ~ v t ~ i c j ~  
lasted five weeks. 
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TARL,~ 2.  Percentage cnrnpo3ition of rations used for growing swine---'l'r~al I. 

Corttrcal 10 % Man~nc 20 % M;+nri~c 30 U/:, Manioc 
Rat~un leaf meal leaf' meal leaf inear 

Manioc Leaf meat 

Itice polish 

bXaize 

hlanioc chips 

hl~lk powder 

Fish meal 

Hone ~neal 

Zoodry* 

h4ethionine 
. . - ..-. .. .. .. . .. .. -.-- . . . . .. - .. 

Chemical snaiysis '>:) 

Crodc prnteln 

Crudc fibre 

I.thcr extract 

Ash 

N~trogcn free extract 

*Vitamin and mln~:ral sunplerneqt. 

2.2. Trial TI 

20 Large White males, initially ,+vcr:jging 130 days of age and weighing 23.82 kg, 
were randomly allocated to fo~rr- treatments with five animals in each group. A 
coconut poonac based ration, which was formulated to provide the nutrient require- 
mcnts of finishing swine as recomnended in the N.R.C. sta~ad;uds,~ served as the 
control. In the three experirrae~ltal ~ i ~ t i ~ n ~ ,  coconut meal was replaced by 10,20 and 
30% ievels of MLM. The energy was kept a1 a higher level in this trial by using a 
maize as the main energy source. Composition of these rations is presented in 
Table 3. Weekly weight gains were recorded throughout the trial period, whiclr 
lasted seven weeks. 



TABLE 3. Fercentage con~positlon of rations for finishlny swine--Trial 91 
- -  

Experime~~tal Itations 
Control - . - - - - - 
Itailoil 10% I\/%an~oc 20 % P+:a~~roc 30 % Manrac 

leaf meal le'if meal lmf meal 

Coconut pconac 
Manluc leaf meal 
Maize 
Manroc chips 
Fish meal 
Milk powder 
Bone meal 
Zoodry" 
Methmrm~rle 

...... -- 

Chemical aralysis ("/,) 

Crude protein 74.36 14 20 14.88 15 39 
F,thar oxtr'rct 6.75 6 00 6 20 5 30 
Crutle 1 3 :  c 9.89 12 OE 12 46 13 36 
Ash 10 00 1 0  20 10 20 tO.60 
Witrogexi free extract 49 (40 48 53 47 18 65.85 
- -- - -- - - -. - -- - -.- . -- - - -  - - 
*Yrtaxmxn and mineral supplement. 

"The efrects of difkrenl levels of hdLR4 or the perhi?t.m;incc of' groivinp swine are 
given in Tablc 4. 

TABL,E 4. Mean uRi:ds of manioc leaf meal on. weight gain, fced cnnsi~n~piion 
ant1 feed coalversloik efficimicy O F  grotvinp swne. 

.... .......... -- ........- .-... -- -- .. 

Initial Final M7eight F ~ x l  ~~d 
weight weight gain Consr~rtrptiori C:onvc:.sion 
(k) 0%) (h) (kg) efficiency 

... /,(. _ __ 
Contr ol 12.72 21.22 8.50:i 52.1ZO 6.09'~ 
1 1  I332  24.25 10 93 11, 3 ? .20 4.87b 
20% MLb1 13.88 25.32 12.1411 53.20 4.37'~ 
30% MLM 13.32 25.82 12.506 51.211 11.2% 

----...-..--... ........... .......... .... 

Statistical significance at S % level is denoti:ii by differerei~t letters. 

No sigoiiicrrnt diiYerences were obscrvad in tile av~rjlgc whi~l- l l  gaiit~. bctrwee~r the 
anilrlals fed on coco~lut meal based conat)-oJ ration and !!lose fcti on r,lliotl coi~taining 
10 % MI,M. lrrclusion of boll1 20% aud 30 1),( WiLM into tllc gro\ving swin: r;riions 
resuleed in significantly higher weight gains ubex the col~trcvl rat ion. [Teed coi~vcrsioa 
efficie~~cy of mimais fed on rations con~P~ining aJI three Jcvcl:, of MLM w:u signi- 
ficaritiy superior to those fed oo control ratiort. 



?'a~!~,r! 5. Mean cjEects ofrrasiaioc lca.F meal on vz5ght gi~ins and f! r3unvorion 
eficielacy o i  finishing swine. 

.- .. .. -- 

initial Final Weight Feed Peed 
v~eight weight g:am Coi~sumptiun Conver:;ion 

(kg) (kg) (k) (kg) EWcJency 

C'on tro? 24.09 45.451 21.26 84.85 3.94 
10% Ml.,kf 23.48 43.33 19.85 84.35 4.27 
1 23.18 43.64 20.45 S/I.XS 4.. 14 

These wele no sigriificant cJiKc:ic:renees bettveera the a.\lt:ni;:c weiglil. gains or the feed 
coavce.sic.rsr effii:ie.ncy 06 fi~s.isjlc:r swine fid ,on ~:i;l?fi.i~\i I ' :L~~c)LI,  ~ i ~ i l  I.l?sp~;c Fcd on T : E ~ ' ~ c ) ~ s  
containing lo%,, 201% :ta~.cl 30% Icvcls d MkM. 

4. X?li~cu..rs.iorz 

T f ~ c  results t r f  lilese tv,tl/o trials suggest thc u:rer:jiness of hdL,k/b ;is a substitute So* 
coconut meill ia .ra.tio~js for IJ~I : ]~ growing and finishil~~ silvilre. I\/HT.,h4 couh:! be 
saf~ly incorponti.tc.d into swine r;:iions npto 30 7;; ievcl wklh(:,u t axiy ;.~c?ver.se ef"ft~t on 
Ih;e perf~:)marra:: of itjli1na.1~. This is  tl:. bc expu:x;!'-ed, sirrce t i ~ e  ni.il.rienl cornposil:ion 
(Tahlc I )  and the mefabnli.r:LI1:lle enc;:1-g)! valejel0 c.u/' h.?i LM arc c~~npar :~ble  to those of 
~c:conul meal. S.?owc\res., tl~.c~,c res~iIts are ira compli,:te di:a.t;,rt.eineart with the on.1~ 
wc31-k recorded o n .  tP11: rrtiiization of M1,!86 in swine r'ntior~s by Koh C'Iloo ::.md 
Ktn iaga.lenx~g."?lll;:~ ri:pnn.ted ih;jt inclusion 10 ;,;, zarrd 20 'j/, It4kM aeduce~l p:x.it;l:ibiliky 
~ ' t d  depressed weight 8;j.in:j and fi,:ed cunyersion efficier~cy in el-owing ancE f!nisi?iag 
swill(:. 'The cxpl;unn>~.tion for  13.!e above disagreen?er~t probably lies ir.: thc dii'kba-i:nccs 
in HCN in tlie i\,$l,&4 used. Appzr,r.ently the M LhjI (!zed in their trials was not 
'proce!:!;et:d lo  e2imin;iic: f.Elo HC:]q. I!. i s  well k n o v , ~ ~ ~  that 1.1Ciq depresses ~rerhr~mancc 
of swiiae, by ia.al-erh'~:rix~g \;vith the eflicienz;y of energy utiliz;t.lioi~.~ 

.-, 
l lie reason for the m'i;rp~crven.ler:t:s observed the ~?erhormarzce of growin.g swinle 

k d  om1 rations containi~lg 20 % ?&lid 50 % icvei~ o f  M L ? ~  .a~uid  be attlaibsitcd to the 
i~ igh lysinc cos7f;en.t of MEM. R.::~j:~gerru~roport::tl similar results En th.c perlor~~lance 
of broilers fed 0x1 rations cont.clkfiirr.g 20% MI,M. It was rt;:porb-erl MLM conLairls 
3lmosl i.wice as .mud] Lysiric as coconut poonzc.10 EJowevc~, ~ ' x s G ~ u s ~ c ) ! ~  of IVILhd ill 

.finisIic:r -r.ations did not resuit in any significant rsspanx"ss clrservec! wii?l. g1-0wing 
swine (Tables 4 and 5). 'i'kris diKmence may due to the high iysirie reqtllremnenh of 
grcswii~g swine, w I ~ ~ K  c~ri1pas-ed .cvit.h fi~xis?'it?r avine.',5 The Fiiglr vitamin and ~nie-ral 

,content o f  M1,M3,%Rlso may Ilave infIue11ced the superior pes1orm;z~~ce ira rjir 
growing swine. 



Based on the results of this study, it may be concluded illat MLM could be used to  
replace coconut meal upto 30 7 ,  ievel in <wine fattener rations. It is also appxrent that 
MLM does not carry any factors tlzat aEect the palatability of the ration. Further, 
because of its high lysine content. i~lclusion of MLM will he of advantage in balancing 
rations deficient in lysine. It may be advisable however to supplemexat the MLM 
rations with ~methionine, since the HCN present in the h4l.M increases the require- 
ment for nxetklionine lo provide sulplrur for the detoxifi~alion of cyanide.' 

Ialclusion of ML,M will also be an  econo~nic proposrtion as it could bc prepared 
cheaper as a by-product of rntenioc grown E ~ I  tubers. Phom tile fc~iegoialg cxplana- 
tions, It could he racommended that  detoxified MLM will he a substitute superior in 
yrlixlity to coconut mral to be used in the swilkr. fecd ~ndustr-y. More v,~ork is csserntial 
to study the effects of PdLM in the carcrasb quality of srwine. 
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