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SUMMARY 

The development of the aniaal feed industry is described in 
the context of land use pattern, current agricultural practices, 
avail ablt• fe~d resources, nnd utilisation of crop residues. For 
ru1&.11uu1Ls which depend 011 forage, shrubs and trees, the use of 
agro-industrial by-products during the dry season will ensure 
that weight loss is minimised and the productive perforaance is 
improved. 

Agricultural technology should be iaproved in order to 
increase the output of cereal and other crops and reduce the 
scarcity and high cost of these coaa?di ties for feed which 
thre~ten th~ pig and poultry enterprise in particular. Further 
research is necessary in order to define the liaits of inclusion, 
toxicity, perforaance of aniaal on feed containing a1ro­
indu~t-ial by-products. 

To encourage the use of agro-industrial by-products in 
practical feeds, there is need to strengthen the extenaion 
services between the teed producers and the farmers. Credit 
inct>ntive sltould be given by government to feed producers who use 
a stipulated ainiaum amount of agro-industrial by-products in 
their feeds. 

Goverrawent. policies on agricultural iaputs, credit 
facilities, guaranteed prices need to be reviewed to encourage 
investaent in agriculture and especially in feed production as 
an enterprise. In order to proaote co-operation among countrie~ 
within the region for industrial development, countries which 
have coaparative advantage in some food ingredients should be 
encouraged to sell such products to one another. 

1. STRUCTURE OF THE ANlttAL Yl~..IL~ION INQUSTRY IN GHANA 

The livestock feed industry in Ghana are of two categories 
depending on the aniaal types. 

a. those which depend on natural grasslands (ruminant species) 
especially during the rainy season and require feed 
s~~plement during the dry season, (b) those which depend on 
crop and other product~ e.g. monogastric animals (poultry 
and pigs) 
In either case, the fded industry relies on small livestock 

owners who keep a few herds of cattle or goats and sheep on their 
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farms, while the poultry farmers rely on coruaercial feeds 
prepared by the farmers or compani~s from maize fish meal either 
for use on their farms or at small industrial locations where 
tht>y art.• used for thei1· auimals or sold to the livestock farmers 
in their 11Jcality and beyond. 
Table 1 & 2 shows the l i "·estock population in Ghana for the 
period 1987 - 1990. 

Despite thl> modest 111erea.se in the livestock population in 
Ghana, there has been ord y a 10 percent increase in the meat 
supply from domestic sour,·es. Table 3 & -I shows that both cattle 
and poultry (each contr1outing one third of the total meat 
s~ 1,ply> contribute the lhalk of the meat supply to the animal 
prc•lt:in inc.ake. The sllPFIY of protein from cattle or poultry 
sou1-ces is l.{enerall~ ••"\p•·nsivt• arul is mainly attributed to the 
(.>ruult~m of feed availability, water supply, availability or 
improved breeding stock, 1iisease control, high lending policies 
to the livestock sub-sector. 

Feed takes between ti0-85% in the cost of producing poultry 
and 1>ig::;. Factors which will promote the use of agricult\lral 
i 11dustrial by-products in feed formulation in order to develop t-he 
livestock industry is the focus of the paper. 

It. is ~enerally bt.>li£·vc·d that ruminant~ only require pasture 
f.:>r sustainance and dt>vclopment and an unlimjted supply of 
raa tural grassland exist in the free range which also include 
herbs and shrubs. The m~_jor problem of ruminant is to provide 
tht>m with feed and water during the dry season. It is during the 
dry season that wei;{ht Jo:;s (up to 30% liveweight) and poor 
reproductive performancf> occur. Table 4 shows the land use 
pttltl~rn in Ghana. It could be seen that the permanent pasture 
land has lwen decrea~ing at. t.he expens·~ of farming and other use::i 
1o.hi<:h sug~ests that fei•d resource use could be increased only 
through crop production. Local pasture (g~ass) is low in total 
di~estible crude protein ~nd hi~h in fibre. It is over grazed 
because of over stockinq" and the communal ownership of the 
grassland. 

The ~razing animal does not harvest more than 50% of the 
potential 1 y harbaceous b t amass nor doe:.-; for age resources from 
trees and shrubs form more than 20% of the normal feed of the 
s.,trazinl( a.nimals. The liir~e herd owners allow the pasture to be 
ov,n·i.:razed and soil de~radation occurs. In the humid forest and 
drrived suvana zone where ~razing is available year ~ound, the 
threat of trypanosomius1s ha::; limited cattle produ~tion and 
t~ricliunced smcd I rumirH~nt production. Larlo(e unimals are restrained 
be.:Hu~e they might.. deHt.r·o:-, an:il.Jlc crops, thus they are fed with 
housenold scr<.&p c:onse41H.·11t on goats and sheep grazing around 
urbnn cireas in order to ft•t-d on t.he urban l(ra1111 and ahruba •round 
the homes. 

!Jurin~ the r·t&iny SP• .. nscn, t.he dry mutter content of t'ae 
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this d~creases to 'O~ during the dry 
dry season that many cattle farmers 

l·n,p prolluct t•_lll :-.t.1• isl 1cs of Ghana is sho\>n in Table 5 ti.nd 
0::1·up n.~sidul·s ha\·e b<>.·11 ··st im.-ttt>d from these values based 011 

fa··Lcn·s vbtairto:•d br c• 0 1:s1d.•ri1t~ tht-> yi.•liJ of potential food 
.:·nai btlolt' rr·om lltt:"SP ("l"•ll'S durin~ pro~essing. Table 6 shows thl· 
pvt t.·11t i.d re~ti resour-c.· pn>dw.:l 1on from th'<" grassland and crop 
rt>si11ut·s. The t.ablt" indi.;·ntPs lnal for Ghuna, the crop-residues 
coulu >.{1\·t> about til~ •. r the dry mat lt:>r, 65~ of the total 
di~t.·st i~le nut.ri .... nt arHl /l)X of Lhe dil!;t>stible crllde protein to 
lhe anim.'ll feec.J rcqui rt'u1e11l. 

C1·u1• r••s1d11t•s ai··· ho1u•ver of different types and 
··t.ara1.:lt.·r1stics and ai·c c.btaint:>d from crop processing operations. 
~uaJ1titat.1vely the~· cuusist of the s1oall households to the 
industJ"ia! a!{ricult.ural by-products froua operators. In general, 
U1t:"Y art~ of low valut:> in monetary terms and in nutrient con~ent 
a11d oftt•n rt•prPst>nt. n-a:-.l•· lo th.· layman. In some cases, they are 
oftt.>11 hi~h in ID•)isture, <tlld asually require further processing 
in ordt•r tu uti I ise th•·m in f1:.!ed formulat.ion. But to their credit 
a1111 11t i l i l.y I ht·y c.tre higt. in nutrient an<1 readily diges~ible. 

Ytu.:n su•·t::ess has h, t·ll ro>,·ordt•d in supplementing livest.ock 
l•~··d with al.(ricultund t>:--pJ"oduct.s in ordt.•r to maintain the livt• 
wc·i~lil. nf lht· animal :l11.1 productive performance. They include 
1·u··u<1 1••.><I hush., b.u1a11a .11111 plantain l,•uv,·s, cassava peels, rice 
s1.1·cLW, ct.>r·eal offal:s, :su'-{<.rTallt" molesscs, pineapple peels etc. 

Ju many parts of lihana, rice straw treated with urea is 
\\'1t1~ly userl as supplemerit. for ruminants during the dry season. 
Ot. ti~ r Ct'r~al by-proch .. , t residues ueed further treatment or 
rt·duc i nl{ their s i ZPS lo.:· fort~ I ht:-y ar~ fed to ruminants or 
i11C1lrporat.ed as supplenwrat. It has been shown that modifyin~ 
<·ereal st.1·aw by t.reat i11~ ii "1it.h caustic soda or urea could serve 
as suppJt.~menLtr:v ft>t:>d 1,> ruminant.. The problem is that the 
tt•chnolo~y of lhl'!ir modification or treatment has not been widely 
tnrnsfered or adopted b:. the J ivestock farmers. 

Tht• I ivest.c1ck popu1al ion is increasin:{ at an average rate 
of -1.18 pt•rcenl 1o>hich means that nnt.ural >(razing cannot continue 
sirin• all cult1vuble 1.-rnd will be required to produce human food. 
It is no\O known that p~r·m,auenl JJ<lsture lands have been decreasing 
;tl lht· 1·'l.1••·rts(· of far-11111:~ arad ->fht>r uses. An indication that it 
miC:ltl 111· p"ssiblr· to in• r···,is•· fl•t>d resources throu~h increa!u•d 
c1'l1p 1•1·od1.t:l1011 in thl· :.;iwrl-IPrm, lhe residue of whi..:h will be 
11s1·d as f1•Pd s11ppl1·me111.. The current. "~ricultural production 
l.<•c·h11lll11l{y sul(i.{est.s t11 .• 1 crop output cannot keep pace with 
p11p11J11t.io11 i.{rowth let 11111111• leave a surplus for livestock feed. 
~hat ha~; beer1 r·c1:011111u•nt..l1·d is that. improved pasture consisting of 
lt•guuws and ~rass lit· t·~t.aolishl'!d und munai,ted for higher carryinj{ 
capac i t.y while crop r·<~s i d1ws could bP. t11ind SLR auppl~mont.•r:v fppf'f 
durin~ the dry seaHon. 



..\lthou:..<h Ghana hus alkays bt:'en a cr•::>p producing nation, with 
fisi1in~ arid huratin~ a~ <P>~ociat.ed business, a large number of 
people are enga~ed in comrn~rcial poultry and piggery business; 
and more than 50% of the •1nimal protein demand of the population 
is dt>rhed from locally rHised poultry. The minimum recommended 
le\·els of intake of protei11 are not met by many Ghanaians because 
hi t{h fet•d cos ts have l e.i to i rre~ular supply of almost all 
animal prolt:"in prudu.·:t:-.. Ft:"ed takt•s b1L'tween 60-85" of the 
variabl~ cost of produci1.~ poultry and pi~s in Ghana. The main 
rea!-iOfl is the inadequatl' production or scarcity of the ma-jor 
lntsic feed in~redienls, notably maize and fish meal. The 
nrn1pf·t.ition for the~e in~rt>dient.s by mara is also responsible for 
t.heir scarcity for use in livestock feed. 

Ttw main ft>t~d ing1·~dients are not available locally in 
rt•a:-;onab l P •-1uant i ty and l1<1v:• t.c be imported from other countries. 
Mai /.e for instance had to be imvorted almost every year sine~ 
local production cannot heep up with the demand. Huch effort and 
research have been di rf>cted at rt.placing the main feed 
in~redients in order t.o rt:-duce the cost of feed using a nu111ber 
of crops or their by-products. Some degree of success has been 
n•1>ort.ed but. there is al imit to which the substitution coulq be 
made without. nffect.ing the 4ualit)· and performance of the anl•al 
either for meat or egg production. The use of alternative and 
cheaper sources of protein and energy in feeding farm animals has 
become a vital point of interest for the growth of the local 
livestock industry. 

Table 5 shows the production of selected foodcrops (OOOHT). 

Tahle 5: Proc1uct.iori of selected Foodcrops ('OOOHT). 
--- -- .. -· 

Crop 1987 1988 1989 1990 

Cassava 2728 2300 3320 2717 

Yam 1185 1200 1280 877 

Plantain 1078 1200 1040 799 

Cocoyam 1012 1115 1200 815 

Maize 598 sou 715 553 - -· -
Sor~hum 20ti 178 215 136 . 

Groundnut. 191 230 200 113 . 

Millet 1 7 ~i 192 0.80 75 -
Rice/Paddy 81 1 05 67 81 

Pineapple 8 9 10 10 

SVlJftCI-;; Ministry ut' Agri.cult.ure: The quar1tity of by-
products l(enerated can be cnlculuted u~inllt the fact that root 

I II I I 1111 I I 11 
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crops ih e:eneral yield -lOX waste, while rice paddy yields SOX 
waste and for sor~laum, maize, millet the by-product is generated 
of t.ht" urd • .>r of ~{0 percen!. 

\\hilP t.he pr·ot~'in ~L•111-cc in poultry feed can be replaced by 
\eget.ablt• prott.•iu, then·~ LS 110 cheap ~~ubstitute for mai:te. 
CassHva is \'Pry e~p~nsive to produc~ under the present farmin~ 

conditi<Jns in Ghana atthou~h it is a fel~d ingredient in other 
parts or the world. There 1s Cl possibility that in future cassava 
mii;;ht. be ust.:>d in li\'it•stoch: feed if new improved varieties are 
plaralt•d aud the 11Pcessa1·:- i111puls supplied so that the maxiP1um 
yield can be obtained ant.1 considered as feed crop in its own 
ri:.{tit. 

:\~ro-i11d11strial by-l'ruduct~ by their uature when properly 
vrc,.·t•ssed nnd incorporal··d as replacement or supplement in 
convt>ntional feed formulnr are hi~hly di~estible, will reduce 
cost., and thereby stimulal•· development in the livestock sector. 

Howt:>v,•r, t~Xlt·nsion :-.t·r·vict·~ need to be strengthened and 
rese<1rch should bt• undc~rtah~·n to solve the problem i"elating to: 

furttu~r process in~ and cost of using agro-industrial 
products. 

stora~e clwr.rict.•rist.h:s e~. developme:nt of rancidity 
in hi~h fat in~n·dieHt!:>, eg. gr-oundnut cake, soybean 
cca.ke. 

Jo;CQ1'49~ IC Jo'A_CTO_~~ _WH_J~H_ !_NF!,U~'iCJ<; _TljJo; _Ml_!~A1 
~·--;1o;1~ .PRQQU~·r_um_ AND .. .YTJL_a_ZA'l'_U>N &~~TQR 

Ht"'cnus<" of th~ need to maintain the performance of imported 
anrl local cattle especial Iv durin~ the dry-season and with the 
alh'£·nt. of n1odern inteusiv•.• rearin~ of f>Otaltry and pigs to meet 
the demand of the population for eJ(~s and meat, livestock feed 
production on a commercial scale has become an important economic 
activity of live~tock proauction in recent times. Birds which 
were i mport.ed ne<"ded eons t.ant and ~ood quul i ty feed i:lnd profit 
consi(terat.ion by feed 111illers aside, the commercial feed 
production was part. of t ht.~ packal!(t? imported to improve meat 
supply by in1portation of c-xotic birds. Anoth~r interest was the 
riced to utilise t.he by-1•ro.l11ct.s from flour millin~ operation and 
brewcrit.~!->. The Ghanu Footl liistribution Complex at Tema had an 
initial pro~ram of uti l 1z 111~ t.he wheat offals 11t its inception 
about. 30 yen rs ago. 

l'tu·r··· an· f•·i.. "''l"Jr·t:-. 011 tlu' ust• of ul(ro-indu~trial by-
111·od11cl.s in pruct.icul J iv•·'-;lock f(•t•ds in Ghann partly due to lack 
of appreciation of tlw11· nutrit.ionul importance and the 
r~lurlance of th~ farmerK to uar th~m. Tho •mall quantiti•• of 
the ;u(ricultural tJy-product.s that. a;.·e available are scat.tered 
over a wide arc>a and it. r•·quire::; investment in transportation, 
tt>chnoloi<Y 1Lnd further p1·ocessinf.{ to i11corporate them into 
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practical feed. There is <dso th~ need to aarket the feed 
contuinin~ the by-products. Hut perhaps more importantly is that 
convt.·11tional fe~d reso11rct·s are becomin~ scarce, production is 
unc:ert..uin and lht• prict~s art.· high. At present, Ct~rtain economic 
corasiderat ions uudt..·r l :- tht-> development of the feed production 
industry iu Gharaa. These c.rt~: 

l. The need to conl1·ibut .. • to lht..· <tgricultural St!Ctor through 
animal husbandry, 

2. Th·· net~ct to supply f,·t:"d to Lhe imported poultry for which 
t.lwrt:> had lJcen a cull!- iderabh· investment.. 

~I. and tht> uet>ll t.o rt>d·H··· I.he cost of feed in order to optimise 
1.tw Ust• •lf major fPt·ti in~redit>nt requi::-ed for local foods. 
Tht• llt'•·d to .-,n1t.1·ib11l•· t.u Ut•vtdopme11t activity and supply 
nf ft>eli to animals aud maximising the use of crop resources 
~ffe some of the f;~ct.ors which irdluence animal feed 
production. 

The low cost of fe~u \,; j 11 bP translated into lower cost of 
animal protein and promote bt•tter health. 

-L ..\11ot.her ob.it•ctivl• iS to utilise the by-products which COl.lld 
havn been disposeo .,rr us n waste kithout any monet4ry 
vulue. As st<tted earl i,·r, a~ro-industrial by-products Sl4Ch 
as ~roundnut cake, SHM, PKM, when properly treated, apd 
incorporated at a 1 e\·r;.'1 which does not adversely affect tile 
efficiency or perfo1·111ance of the animal, could contrib4te 
to tht:" animal product (meat, egg, milk) of the population. 

:-,. . .\I t.hou~h some fu1·tht-r p1·ocessin~ of the agro-industrial by-
1•rod11c t may be nec•·s~nry prior to its use, the cost 
ro::covt·red will not .. nJy h£'1wfit tlw animal feed produc£•r 
hut it will reduct· 111,• cost:. of despo::;ing the by-products. 

It wi 11 tw r"t><.l ist•d that. farmers at. t~e home-level h"'ve 
r<ii~wd pi~s aud poull.c~· <•n by-products of food processin~ 
ope1·ations. The animals th11s contribute to the value of the croJ.> 
and wht~n the animals art· sold, provide some income to their 
ownf• rs. 

ACTION~ TO_B~:. T~l{t-:N :ro UTILl;t._~; AG~O-J~pl)_~_TJU.A~Y-P&Q.PUCTS M__Q 

HKS l n~E.& J"()Jl .e~QI>.U.C.T J_C)~ OF A!'!I fit~L _FEEQ 

Ir. order to uti 1 bw a~ro-industrial br-products for the 
prod11ct.1011 of anjm1.d feed, two lines of approach are suggested: 

(a) incorpor1't.e tht· uy-product int.o conventional maize 
bahed diet aH r~vlacemcnt. 

(b) dev1:dop new fet·ding syhtem bnsed entirely on the use 
of the Eu(ro-ir1C..lt1l:llrial by-products. 
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It must be realised that the first proposition is easy to 
ach i t"Vt> and is hi ~h l y r.,-..._·ommen11ed. To adopt thh: method for 
pr<lCf.ICai ft>-t•dilll<. 1 t!1e:·e is llt'>~~d to St:reen the locally available 
feet.isluff f0r th~1r· ..:t1emi~·.,1 cvmp0sit.ion, lt~vel of incorporation, 
toxicity nnd ~fft>ct 011 pr .. duction performanc~ on the stock. 

Tht.· 111.1.iu ur~<uli.S<ll 1011a.i problems liuuting the use of agro­
ind11:::.trial b)-products ar.· :·elated to: 

I 1 l lack of t.ansport facilities to collect the by-products 
from th.=> ~and! bolder c:rop-pro.:essors to a central 
loc~tl ior1 whert.• t ht."Y could be reprocessed by drying to 
r··du~., the t.1111.. :.ud sizt.• rt."duction l.O incorporat.e tht'ID 
iuto rt>:.{1d:u· ,·, .... J or modify the by-product. where 
uect•ssa ry. 

(~) lacK uf au or~Hnised mc.i.rketing system whereby the by­
(..lrodllcts are tr:.df'd like the main crop. e.g. cocoa pod 
husk is seen as a waste with no real value if company 
is i nt..eres t f>d i '' re-prcczss in~ the cocoa pod husk and 
s.•lliu~ it to ft.··-~d millers there will be a great..~r 
re\'euue l•> Lht> (·o,:oa fHrmers ~enerated by the sale of 
the cocoa pod hLsk in addition to the revenue from the 
cocoa bt."ans. 

FINA!'.CJAJ, f.C1'J9f'4 

Tht,. a~~·o-irn1ust.rial t·~•-products, are ~enerally bulky and lo~ 
in uut.riti\P "alUP arid .,r.• usually considered as industrial 
pol lut.'u1ts by food pr<)C•!ssor:;. F•>r exampl(•, because of lack of 
dc>111:111d fo1· t.h., sui.;ar IH.n.::1sb 1•roduced by a distillery company, 
this (..lroduct is burnt by t tw factory . lt is possible to device 
:, s\·stt=-111 of n•ward to i1.d1:strial processors who are able to 
n;i.lrhet. t.ht· by-prod11ct.s a! 1 t.•r i11v•Jsting i.n re-precessing plants 
ira order to eusure that. such by-pr0du..:ts are utilised in feed 
product.ion. Here, additio11al in\'estment is required. 

Tht> !·en•nue derived L·om the sal~ of the agro-industrial by­
proauct. r~present!'> a11 insi~nificant source of income to the crop 
proJuct>r or processors, but the amount could be used t.o offset. 
t.hr cost of disposin~ lt1f' waste. 

I r1 order t.o t•romoLt.· I h•• use <>f agro- industrial by-products, 
i.:ov•·r·nmt-ril. could ~ivc· ri c:n·dit schem~ to industrial feed millers 
who 11!->t~ n ct·rl.,,111 1uini1111.n1 i'•·rcenla~<" of tlie locally produced by­
prcH111cl s in t.h••ir fon1111Llr. ~it.h thih method, there will be a 
del it.Pratt~ effort. t.o c·c;,n:s11Jt.~r tht· by-product as a feed resource 
etnd n•duce ltae pr~s~-HII'(• 011 the m;.ii n food crop. 
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~XlSTtN~--~G_lUCULTUUAL !Ytw_ HATE~J~~S !!LGHANA_JiHICH Al!~ 
P01'Et·fl'l~i. SOUJiCliS 1:-'0tL TJlt: ~UODUCTl_QN_OF ANl_MAL FEED 

.-\lmust 1111 t ht> C()fl\'.-r.t io11c.l a~r1ctdtur-al rttw materials like 
ct>n•cd, cass11\·:l or the 1,y-1·ru(ll1Ct s of "'heat brans, rice husk, 
cassd\a µt-el µLa11ta1n p····l, hreft<"l'S sp.~nt ~rain sugar mollases, 
could b .. ~ ust>d for pro.tuc 1011 of ani.mal fe(·d. TalJJe 5. 

l"t1.- &!•<•If• li111it·1ti,H: ror thi- us•• <)f the maira crop is the 
co1111 .. •t i L iora Ly hu111:1n !"01· 11se of t.he samt.' crop as food and the 
µ1·111&1b1t i\·p cost nt f'l'•·•:1 .. ·t.iori under t.11e present. agricult.urttl 
l•·•h11 .. 1o~yaull p1·;.H·ti"•·. it ,·osts tht·Pt.! times to producet.he same 
•111;-.11t it y of cass;1va tha11 111ai..:e a11d the eeonomics of product.ion 
i:s uut iri rd..-uur of usin~ coriveutioncd food crops for livestock 
ft-(·d as for their by-products. 

Th•· •1uririt it 1t>s •>I° 1 !w~e r-rop products such as maize artd 
c;1ssriva art' hardly ··nou:..;t·. t.o satisfy the human needs under the 
pn·st•rat. far111i.r1L{ syst1.·m 1.-t alo11e use them in production of feed. 
[t IS ordy ii& lht~ folSt.'able future when the a~ricult.ura} 
lt"chnolo~y and farming s)stems improve that the conventional feed 
will Le used in feed production. 

The cr·op r-t:•,,.;idues io1· agro-industrial by-products) on the 
ottwr ha11d will be relit:·d 11pun as an important feed resource in 
ra>I. too distant a .iatt> 111 Ghana. What is required is extena,;iou 
tu dt>tennine tht, \alut:> awl level of incorporation after they have 
bet·n lrellled. 

It has hPen dPm<•11-~tn1tt·d ttaut. trw fishmeal \Ohich p; l:.i 

pr.,1t>ir1 so11rc1.· ira typi .. :d poultry feed could be replaceci by 
v.·~··laldt• prolt>i11. A Ii:-.; of t.i1•· potentially available proteins 
availablt"" ira lihana (Tat,!·· 8) iradicat.t-s t.l1at. research is ne~ded 
lo dt.>lf>r·mine tht• ~•Tt•t 0 f:1ble level Of substitution Of the 
\;t·~.-table proU·ira, tu-..1city factors and their storage 
charact.t>rist.ics a11d tt·w p1·oces;-;1111{ tech11.iques to be adopted in 
upt.Lmi:-;inl.{ lht.•ir U8•' 111 produ'-:tion of unimal feed. 
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S0urc~: S.A. UsP1 l lY~l J USl. Dept. of Animal Science. Ghana 

kOLr: OJ-' S~AL.~ AND. "um I UM SCAI.fo: 1-~NTt:RPtU SE 
l N J.'f_U·: .l\Nl~AL ___ l:t]':~p_ P~OIJlJCT 10!4 ~~-~TOH 

fhl• distinctiori t1t··1ween the sn1all and medium sccsle 
~nterprise is based vii tne !:;Cale Of feed production. Capital 
in\estmen1 , number of o::>mployees and organisational set up in 
l.t>rms of markt->tini.{ outiel ur network and qualit)· assuarance.-The 
an.met! ft-cd product.iou ~ector is dominated by small scale 
oper~tors characterised tiy small livestock owners who have either 
a ft~\> herds up to 100 mcix.imum of cattle and or goats and sheep 
or f'l>llitry and pi.~s. I11 the Uppt>r East, West and derive.:! Sa\•ana 
Zone in the Southern p;.rts of Ghana cattle. sheep or goat.:; are 
k··1•t for ca!-\h iracomt·, prt•stil{e and payment of dowry and are 
a 11 owed to ~raze on the local I•as tu re shrubs or browse and fed 
en kitchen wastes or scr·aps from croµ residues during the off­
season. It is unly in recent times that the cattle are fed on 
urE·a treated rice straw as suppleo1ent in order to maintain their 
Lody weight during the dry season. 

The smi:tll scale p01iltry and pi~ euterprise occassiorially 
prt·pare their own feed \\·li~n tht--y cnn afford the investment. in 
p11rchrt.sini.{ mill in~ 'lli-lchirws and iru~redients in order to prepare 
ttie feed for tht>ir livestock product.ion of up to 1000 metric 
to11s/yt>ar is riot uncommu11. Because of the technical difficulties 
which lt1e samll operator:-> encounter especially, when the machines 
break down or the r~·ed in~redient becomes prohibitively 
expensive, small enLPrpris~s resort to buying their feed from the 
merlium enterprise fet•d opt•rato~·s. 

The 1oed i um scale au i mal feed enterprises are of two types: 

( l l Those which art> owned either by Ghana natione.ls in 
partnership w i I h foreign partners or those which are 
owned exclusively by Ghana nationals. In usual cases, 
they keep pou l t.r·y or pi!!(s and produce enough feed to 
meet their· nef'<ls and :-.ell lh<· surplus to a few clients 
who ,,urchasc> Uw:·j druli(s or birds frou1 their hatchery. 
The ot.he r c: l <..l=->s of mad i um scale feed producers are 
able to s•Jstai11 a 15.tiX growth (.in 1991) to keep pace 
with ~rowt.h of poultry in spite of the enormous 
constra Lnts l111d•·r which t.ht·y operttte. Gcvernment 
assisl.arwt· I!-; necessary in ordur to enable these 
t~nt.erpri~ l·or1t.rit.iut.t- to the industrial development 
of Ghana ir1 the food product.ion uect.or. 
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LOCAi, HANUF_ACTUIU: OF TUE Af'<i UtAL ~'1':1-:Q PRO_l)!}_CTION ~~It>MENT All_P 
I H PqKT _ijEQllJ tU-:HEN'l' 

Tht> s:nal l_ and med 111111 seal<..• animal fe~d production s 0 ctor 
l'•'lit"s 011 small scalL• t"•f'tipment~ which are simple to operate and 
fabri.e.1lt• ttH·ir !'t•pi<ll·,·111,~111. Local plat.• mill, which are powered 
by simplt• eJec-tri,·al 11101 .. r·s are quilt.• common especially among the 
sua:-11 l se;.Le fee .. i produe .. r·s. Ther n.edium scale feed producers have 
adt->4uatt•ly staffed t,· .. ·111,i .. :ians who alt> able to carry out routine 
111;1 i u t .~H<u1ce of It, •• 1 1· ··4u i pm<"nt arid machinery and assure 
c0ntinuous 1->roduction i..-l•L'rt the feed ingredients are available. 

Th.•re is also a t.u-~(· pool of artisari and small founary in 
th.· l<n•11,...,h1p wn.•r·t> l!1t• •·:1t.•rprisc.•s art~ locat.ed where replacement 
p;1r·ts ··au bt:• impr.n is··d. \ .. ·ry r ... w machine items are imported from 
Liu.' ori~inal suppl it'l"S l.lf Lh~ e,1uipme11t, t.hus ensuring that t.here 
1s cont.iuuous producr.in11 . 

.-\,.; slated earl iPr, t ht> ani•nal feed industry in GhP.i1a is not 
.-,·.;p;a11di11~ lo meet ih•• ·~emand both on a short-te!"m-long-t~rm 

pr.-,_j,~ct.i•>r1s of livt>st.H·k p1·oduction and er.Lerpreneurship 
dt·va:·lopment. Th" growth .. r t.b.:· feed industry is constrained by 
I. tu· f o I I uw i 11 ~ : 

l. C1·up product.iun t:>::;pe1:ia1ly food crop is not growinti{ at 
a rate t.hnt hould leave enough surplus for the 
l i\'eslock ft>ed sect.or due to iuadequate use of imputs 
and adopt. i 011 of 1nrtppropr i ate farmi n~ technology. 
Gove rumt"n t !-ih•>u ld µr·ov ide the necessary incentive 
"'hi ch wi 11 t•110:1>1.r·a~e increased activity in the farminll( 
sector·. Thest· 1rict•11l ivt·s include credit. to farmers, 
pre.vi din!;{ 111s11ra11c'"· scheme, providing imputs 
ferU l izpr·s, lund clt:arin~ incentives using traclo1·s 
et.c. Becau::;t• of t.he low output of the ma,ior 
iri~r,·di•·nts, !"t·•·d produ<·ers resort to importation ,and 
01wrale low l'apacit.~· litilizat ion of thf:ir equipmersl 
and capiL·d .. utlay. Tht" current rate of borrowin~ 

mooE>y for a~r·icult.11ral vt->ntures (23-24~) i8 a 
disincentive t.o prosp ... c:livt: investment because of lhe 
risky nature vf agricultural enterprise. 

2. Cr>01111crc:ial >-:n1:1.in~ a1·€'us with improved pasture 
co11s i st.in'-( "' grass/ legum•· mixture should be 
•~Ht.ahl isht•d 111 t.lto~H· ar,•as wh~,r·t~ cattle arn currently 
).{ ra;.: i ri~ uric on t r-c1 l I Pd. 

:1. Exl.f~nsiori !->t•1·v1i:t•s which will nrioJ.( the problem• oft.ho 
L1r111.•r t.o rtw n·:-;E'ar.:her should be strengthened und 
t·quipped wit.ti 'l11alifit•d Hlaff. These extension workers 
w i I I a I so t. r·;1 in f . .H1d Pducat.e fet>d producers on the 
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vRl~e of agro-industrial by-products and the level to 
substitute in their formula. 

-1. Most arii11.a I f~t·.j producers stated that the government, s 
111orwtary P•il :cy, esp~cially on credit is a 
disinn~nli\·1::' o borr-owin~ for expansion and e\'en 
oµt>rat~on. lt is rt•commended that this aspect be 
rt .. v ie~·ed :_ ttaat feed producers could buy and store 
maize and f i :,;hmeal thereby helping the farmers of 
these commodit i~s. 

;, . The ~ovt·rnmt>fll ii bera1 izat. ion pol icy has encouraged t.he 
i mporta lion or rood and feed ingredients thus makin~ 
local production uncompetitive with the cheap imported 
ones. The poultry industry and the beef market have 
suffered in U1i~ way and t.hose who invested in these 
sectors are finding it difficult to survive. It is 
sug~ested thnt government policies should be 
consistent in order to protect local investors who are 
contributin~ to development. 

ti. There i::> c:onn.~rn that besides the hi~h price, the 
quality of t.ht- r i shmt::al locally produced is poor often 
cont.ainin~ hii.:;h.•r levE-1 of saud than is desired for 
~ood ration. 11 is sug~ested that the feed millers 
should under·1..d~c- to t.~ducat.e the fishermen on the 
tPchnoio~y of catching and dryin~ fish so that ~hey 

"'ould p1·od1w•· :..-curdira~ to Lhl!ir specification. 

7. Rese<ird1 is 1:P•·ded lo dt.·lern1ine which of the feed 
in~ red ien ls coil! d be r-epl aced by local ingredients or 
agro-industri.HI by-products. Support should be 
prov id·.:>d to n·hec:a.rch1~rs Lo carry out investigations 
ratht•r than i·e-J y on importation of those ingredients 
which could 1>,• sourced locally. Infrustructural 
fac i 1 it ies sho11 Id al so be set up by the feed prod~cers 
to test the• q11;d i ty of the product formulated with 
local iru.;rE>(LPraLs en· those purchased on the open 
m;irket. This "'1 I l enable both the producer and user of 
the feed e>st ~ibl i!:ih mutual confidence between 
themselves. 

AN I MAI. F~:t-:D folARK.1-~'I' IN GllA"'A 

J t. was !:ilh(l.{es t f•d I h:1 t. commP-rc ial ranching with improved 
l'·lsl.lir•· be set 11p sc, that cat.tle stocldn~ rate and grazins; 
irit.,•nsit.y can~"' cont r·ol lc·d and soil degradation controlled. For 
th1.! dry ~wason feediru~, ~r<'att!r emphasil:I will be placed on agro­
i11dustr·ial by-µr·odu<"Ls 11r1der the feedlot system. Since free 
lo(razinlo( 1:1.rP1:1. is becom1n.i; limite-d, :t iii propo11ed that. induAt.ri"'l 
i.tr·azini.< coupled wit.ta ~n~ttter u~e of well treated crop residue 
wi 11 minimise the et'fcc1. of nutritional problems on livestock 
production in Ghana. 
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There i ~ nt."ed to \le\·el op a feed production sector as an 
iridustrial activity if the al.{ricultural system that ensures 
impro\···d er-up out i!-. put in plnct'. Jncf'nt.ives should be given t.o 
t->1ud• 1 •· 111t•d 111rn f,•.._•,_! prod1w•· rs to operate u t higher capacity t.h11n 
IS ClllT•·ritly doll~. Small r.~ed op,~rators should be given franchise 
to produce under specifit>d conditions so that the quality of the 
poultry feed is ~uarantet>d. There are well known brand names on 
the market with thei1· or:{a.nizational set-up, and facilities for 
i11Yrst111e11t thus a better scale of opertttion is envisaged. 

PIWPQSl\_l,_S_ At-IQ H__~A.§.lJRE.S _.'.fO STRENGTtt~t-i _!l~G.J.J)NAL CO-OPERATION AT l\~L 
l.J.:Vi-;!.S. 

I. Tht• hi~h C•)St or f<'l·d inl'(redients is one of the main 
constraints of LiYestock enterprise in Ghana. Because of 
Utt· h>k' product 1011 ,,f maize and sensonal nature of fishmeal 
and other prt·mise~, the producers had to import thes~ 
inl{rt--rijenls from Sn11t.h America and U.S.A. There are some 
co1mt ries in he:..t Africa which can supply these ingredients 
cit reasonably low pi·ices (:Omparable to what is paid for by 
importing thes.~ ~broad. 

F ishuaeal could be i111ported from Sene~al while yellow maize 
co11lc1 be importet.i from South Africa if the production could 
raol. he jucreast:>d s11l>stant..ially in t.he short-run. Improved 
hi~h yieldin:; varitit•s of cassava have been released by 
fnternationaJ Just.itute of Tropical A~riculture, Ibadan. It 
is now possible to obtain a yield of 29 tons/ha rather than 
7. 9 tons/ha which is current! y j n product ion. By planting 
the ra•·W cass;.n;i vn1·it.i~s with the correct imputs 1 it is 
poss i bl c t.o i rw i·t•.n .• · t.h~ ~· i e Ld of cassava and have enou~h 
ro1· Lhe ft>t»1 sPcl (Jr. 1 t is possible to have dreid cassava 
chip imp·n·tpd rr,>m ru·i~bourjn~ Wt~st African countrie::. for 
t.h is 1->11 rpost.• s i 11c•· i l might not be 1-.ossible to open up n~w 
land for cuJLivaliu~ cass;-... va and in any event it might h~ 

unprofitable to do so due to land use limitation. 

::!. ..\s t1 wuy of pronwti11:.( inter-re!i(ioraal co-operation, it might 
l>P prof i tat>lf• to sell cattle from one country to be 
L·tl.t.ellt!d in ;.uwtht•r· ~·ount..ry where industrial cattle ranch 
is est.ablistaed. Ttae economic factors clearly overwei~h the 
s(•ral imt~ratal or cul l.un.d issutHi. 

:t. Ttw t.<·c:t1nolo~.\ cd ,,._;r·o-indui.-;trJ<d by-product utilization 
:-.tao11ld tw t"Vct.iu;.t.t•d, 1-1r·om0Led and disseminated to 
i11dusl.ri~J cnt.er1->1·1:-;t'.'" ira th<: re~ion. 

-1. H.<·1.;iori,d lal><H'uLor1t·s for ,uu.dysi~ of quality of commer<-i1d 
l'PPd should b·· ~wt uµ hy either government or feed 
1•r·od111'.t·r::; a11d uni1111-1l 11utril ion1BLs should be encoura.ged to 
111CJVt· ucrosi.-; t.HH"dt·r·~; in onlcr t.o <~xchange knowledge and 



;) . 
ideas about feed formulation etc. 

lil•\ ... n1111en ts 
t:>r.t .·rprise 
that should 
tarrif, tax 

1ri lht:"" n·:.{1on shoulli re\·iew their policies on 
.:.t .. --·elo.,111<'.'11t arid providt.· conducive en\·iroment 
encour,t~e inve!-:>tment in the feed sector throu~h 
incentives ana legal instruments. 

ti. ~liert' one or mart:· ft:""<:'d pruaucer h..t.s comparative advantHge 
on the t--conomics of f..-ed product ion, appropriate incentives 
sti.>11ld he pro\·ided 1 o erw.ble the company set up in another 
cu1mtry oc •>(Jer.-lle 1ar,der a franc-hise in the country. This 
will pro;uot.~ nnd L1cilitat.t• trade, industrial development 
nud t>llSUr•· rt-~iu11:.l co-opo:>rat.ion. 
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Tubl~ I. Livestock Popu!ation ( '000) in Ghana. 

;r-; ' 1 :. -- ~ r -- j 1 ~ ~ ; - - I 
II i 1 ~-.·st.wk I 

1989 1990 

:r·--h>ultr-.~t- x.::1-1 -t--s-.040 s,738 9,686 
11-- ------,------1------+--....:..-.----.+----'----tl 
11 Sht•t•p I 1,98~ I 2,0-16 I 2,212 2,555 II ··r------r-----+--_...;.---11 

I~- troctl s l, ~O l -i---·1 ~·-9_9_1 __ +---___ 2_,:..3_6_3_---l,__ __ 2...;1_8_3_4_---..1 

11 c,i1.t1., 1,170 I 1,1-15 1,136 1.158 
[~ -~-~~~~---_ _]--~~-- I----=-_ -.. -7-8---+---~5-5_9_--+-__ ..;__6_77 ___ ,u 

A~riculturtc> iu Ciha.na: .Facts and Figures issued by 
PPME Ministry of A~ric, Accra, November, 1991. 

lral.I.• 2. Index of Livesluck Population (1984 - 1986 = 100) 

l-----~T-----+----1---~I Type o f 1 9 8 7 I 9 8 8 1 9 8 9 1 9 9 0 
Livestock 

II l'oul try I 1 HI 108 117 130 I 

II ShePp I 103 I 106 115 133 I ,- -- T -- ,-----4--- -----l0.-----~1 

l~-~i~MI ~~- 11 f; 

4
,__ 121 116 173 

II c,.ttl•· 109 101 106 108 r- --
IL !:.i~s___ _ L ____ _!:!_ J _ 111 tJo 151 

S()u fr;e: AJJriculturf~ iu l.ihana: Facts and Figures issued by 
PPME, Ministry of A~ric, Accra, November, 1991. 



Table 3. Meat Productiun 

II I Y~t· .;,;" 

111. i v~st o(·k 

if Cattl·· 

l~-st,eep 
I .... 2s-1 

I 8,9-13 

I~ P_i ,.,._, ____ , __ !!._._? t: 2_ 

6,020 

!~- Poul_t_1·_y_~l ___ 8_,_0_2_0_ 

I G.-.at J 

i 

I 
I 

i 
I -t-

-I 
I 

I 
I 
i 
i 

- • .a. -

- - - ---
! 

!'-1~·. t l I l'ruduct ion 
1987 1989 

!5,661 18,000 

8,9-18 8,580 

7,979 5,040 

6,571 3,200 

7, 1 2H 8,580 
- -

r~r~.t.~ t - -~- - - ~ -l 5_,-! 9~ ~_._~~L _____ -IJ, 400 

Tal.l~ -L Ind~x of Meat Production ( 1985 = 100) 

fl ___ -- TYP•~ ~ f 
-- - - - -

1987 I 1~88 1989 
1µivestock -~ 
II Catt lP 1 O~J I 107 106 ir- Sheep 

--r -
I 0 :s I 106 115 --r 

I pj~s !13 1 11 130 

r 
Poultrr 1 lCi 108 117 ---
Cioll ts I lti 121 116 -

16 

( ·ronnes) I 
19JO 

19,800 

8,580 

5,544 

' 
' 

3:520 

8,580 
46.024 --

1990 I 
I 

I 
108 

133 

157 

130 

173 
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Table 5. Yield of Select~d FooJcrops: Average For (1987-1990) 

II 
- ---~--------.,....,----- -· 

I 
~ -

l---=···· i l i ... l d ('it/Ha) Achievable Yield 
I (Ht/Ha)* ,- --

I~_ '-"·'l~_ .. :~----- 4--- i.8 28.0 
-

II Plahl<till I i. I 10.0 ,,--------· r--- ---

I' Yam 
I 6. 1 10.0 

r-:.:~;; ... m I 
- --

5.6 8.0 1r------- 1-II llro.>undnut 1. -I 2.0 
1r . --- ·-- r ---

I I "hi . . I ., 5.0 I. - _:._' _:_·~-------------,--- ----·-- --
' II Hice.· I 1.0 3.0 11---- r-· ---

I'-· Ll)loipeas 0.9 2.0 

,r ~illet I o. 7 2.0 

!L_:->or~t.um l 0. 7 2.5 
... --

* indicate yit-Jds ttwt have been achieved in isolated cases 
due to mar~ effective extension and other logistic support. 

T:·,t..l .. , • Estim<&tt:d Lt"\"•, ls of P~r Capita Consumption of Selected 
Food Crops. -- - ----- - - - -- --

II ! 
Com111odity 

·~ 
Head/ Year 

II 1980 . 1985 1990 , ___ 
I 

I l. I-loots aud I 
Tubers I 

I Cas:-.uva, }.J;';.'.:! I 1-16.J 148. 0 

II I I 
Yam, 

I 
.J I.~ I -l J • H 43.3 

I~ 
Coco yum - - 54.0 

I 
I~ • P J an t a i n ;,2.2 s·> r: 83.0 - . ;) 
I :! . l" ... rf> a I s HLH 85 .... 88.2 
I --- --- -

I~ l':a i 7. c." ~Hi. ·I 

t 
3~.2 40.3 

-- ---------·-- --

I i{ i Ct" l ~. I 12.0 13.3 ,-- ---- --·---
I M 11 i ~t 17. 0 I 7. I 17.3 r · - -----

:r~~ 
Sorl{hum 17.0 I 7. 1 17.3 ---· 
PuJs~s 22.5 22.6 
and ~uls 2 :.! • -I 

'r -- ---- --- ---

If . -~~~,.: .. d ":+~~: 5 
21. 6 21. 7 

- ···---· ---II I U.!I 
0.9 0.9 

('Ow p•• 1. :-. ! 
IL •• -·==·-· ===' --··= .. 4-
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Tab I.· i. Amount of 1-t···•t it•·sour~£>s From fliatural Grassland and 
1·rop t<t•sidu~~ 1hat Arc P{.tentietlly Consumable. 

---- -- -- -----------------
i\utrient 
Chara~l~ristics Sourc~s 1970 1975 19trn 1985 

Dry ~tcLt ter lOcmt Grass :i.75 3.70 3.65 3.60 

Bro\W:;t>/ 
Shrur>s 0.64 0.63 O.E2 O.til 

Crop 
lte:s idu.-:~ i. 01 6.06 6.66 6.77 

- --· - -~·---- --- --- --·--

Tot.al l l • -10 lU.39 10.93 10.98 
. -- - ---------- --- ---------

Total Digestible 
Nut rienr.s 10°mt Grli.ss I. ~O 1.87 1.85 1.82 

Browse/ 
Shrubs 0.-10 0.39 0.38 0.38 

Cro1-> 
Resid1ws -L06 3. 5-l :1. 92 3.95 

.. - ---- - -- ---------· 

Total ti. :rn 5.80 6.15 6.15 

-- -- - -- -

Di~estible Crude 
l'rutejn 10"1nt Grass ti-l • 1 3 63.27 ti2.4~ 61.56 

Uruwse/ 
Shrub:; 52.33 51.66 50.84 50. 18 

Crop 
lte~ i -
dues 270.46 261.82 307.30 273.80 

ToLttl J86.91 376.75 420.56 385.54 

X Con­
t r i bu­
tion 
in the 
average 

Total 

33.6-1 

5.76 

60.60 

100.00 

30.39 

6.37 

63.24 

100.00 

16.01 

13.06 

70.93 

100.00 

J. E. fleischcr (19~2> Dept. of Animal Science, 
l!niver~ity of Ghuna, Lelo(on. 
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Table 6: •· ~ed r~source product ion from the natural grassland 
.. ,d crol' res1d1;o•s. 

~.u tr ien t 
Chara.·terist i<·s Sour.·es I ~iO l 9i5 1 ~bO 1985 

Or~ ~atl~r 1 Ocmt 

Total 
Digestible 
'.\11tr1ents l ucmt 

11ii.(t•st.1 bl e 

Cru'"1t- Protein 
l O"m t 

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

Grass 'j. 50 7. -II) 7. :iO 7.20 

liroi..s1:·/ 
Shrubs -'. l 9 3.15 J. 10 3.06 

Crop 
Hes i t1llt' s 7.01 6.06 6.66 6.i7 

Total l i. 70 16. 11 li.06 17.03 

lirass J.80 3.75 3.iO 3.65 

Hrowst·/ 
Shrubs l • 97 1. 95 l. 91 1.89 

Croi• 
H~~s i J11t· ~. ·l. 06 :~ • 5-1 J.92 3.95 

'.t. HJ !L24 9.53 9.49 
-- --------

Grass 12K.25 126.54 124.83 123.12 

Hr·o""st·/ 
Shrubs :.:t.il.58 25H.30 25·L20 250.92 

c rci p 
Ht-8 .i -
duc·s :.!70.·lti 21il.82 307.30 273.80 

Tolnl t141.50 0:15.86 681.34 647.84 

~ Con­
tr i bu­
tion 
in the 
average 
Total 

43.30 

17.67 

39.03 

100.00 

39.12 

20.16 

40.62 

100.00 

19.27 

38.05 

42.68 

100.00 

~0111T~·: J.E. Joleisdwr·. l1t·pt.. of :\uinud Scirnce, Univ. of Ghana. 



Table ..f: Land Use Pattern in Ghana 

-lf;;tse- - - - -

I t ()"J N::L ~ 

1~1a~acter i 1971 1986 
I -s l!__<:_S __ I ~ "-Change ---

Ii l otal Area 2385-t I 23854 -
I 

11 Land Area 23002 I 23002 -
I I ~at~r 852 852 -

I hod ies I . 
I I I Pt·rmanent 1600 I 1720 7.50 
t cropland 

I 

r~b·· 
1000 I I 1140 14 .oo 

Land$ I 

----- _, 

1-orest and 9-100 I 8350 -11.11 
~oodlar,d -+ -
PermanE>nt 3560 3410 - 4.21 
P<astures I 

Other 7 -1-1 z T 8382 12.63 
l..;a ud s 

- - - - -- J. 

~our~~= F.A.0. 11~88) food and Agriculture Organization 
Production Yearbook. 
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A B S T R A C T 

PRESENT SITUATION AND DEVELOPMENT ASPECTS OF THE 
ANIMAL FEED INDUSTRY IN GHANA 

by 

O. Onayem:. 
Association of African Universities 

Accra, Ghana 

'l'he developaent of the aniaal feed industry is described in 
t.he context of land use pattern, current agricultural practices, 
~vailabJ~ feed re~ources, and utilisation of crop residues. For 
ruauu1.nls which depend ora r~rage, shrubs and trees, the uae of 
agro-industrial by-products during the dry season will ensure 
that weight loss is •iniaised and the productive perforaance is 
iaproved. 

Agricultural technology should be iaproved in order to 
increase the out.put of cereal and other crops and reduce t.be 
scarcity and high cost of these co-odities for feed which 
thre~ten t.he pig and poultry enterprise in particular. Further 
research is necessary in -order to define the 1 iai ts of inclusion, 
toxicity, perforaance of eniaal on feed containing aaro­
indu~trial by-products. 

To encourage the use of agro-industrial by-product• in 
pract.ical feeds, there is need to strengthen the ext.enaion 
services between the feed producers and the faraers. Credit 
incPntive should be given by governaent to feed producers who use 
a stipulated aini•u• aaount of agro-industrial by-product• in 
tlaeir feeds. 

Goverramenl policies on agricultural iaputa, credit 
facilities, guaranteed prices need to be reviewed to encourage 
investaoent in agriculture and especially in feed production as 
an enterprise. In order to proaote co-,,peration .. ong countries 
within the region tor industrial developaent, countries which 
have coaparative advantage in aoae food incredients should be 
encouraged to sell such products to one another. 
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