
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


20303 

United Nations Industrial Development Organization 

Regional Consultation on Animal Feed 
and Related Industries in Africa 

Vienna, Austria, 5-8 October 1993 

Dhtr. 
LIMITID 

ID/WG.532/3 
3 June 1993 

ORIGIUL: DGLISH 

STATE OF ART AND PROBLF.llS OF 'l'llE AllillAL FEED 
PRODUCTION INDUSTRY Ill ZAllBIA 

Information PAper* 

Prepared by 

Moses T. Daura 
UNIDO Consultant 

* The views expressed in this document are those of the 
author and do not necessarily reflect the views of the Secretariat 
of UNIDO. Mention of firm names and commercial products does not 
imply the endorseruent of the United Nations Industrial Development 
Organization (UNIDO). This do~ument has not been edited. 

V.93-86149 
' 

:: t f 
r.,1•d .•. J 

/'-" :-l~. 



- 2 -

CONTENTS 

Para~raphs ~ 

I. Introduction ................................ . 

II. The animal feed production industry -
past and present ............................ . 

III. Sources of raw materials .................... . 

- Energy sources ............................ . 
- Protein feeds ............................. . 
- Soya bean cake ............................ . 

Sunflower_ ................................ . 
- Cottonseed cake ........................... . 
- Mineral sources ........................... . 

IV. General description of the existing 
technologies for animal feed production ..... . 

V. Present constraints affecting animal feed 
production in Zambia ........................ . 

- Technical factors ......................... . 
- Availability of feed ingredients .......... . 
- Quality of feed produced .................. . 
- Localization .............................. . 
- Pricing policy and price increases of 

raw materials and stock feeds ............. . 
- Quality control ........................... . 
- Institutional support ..................... . 

VI. Recommendations ............................. . 

VI I. Conclusions ................................. . 

Table 1: 
Table 2: 

Table 3: 
Table 4: 

Figure 1: 

References .................................. . 

Tables 

National stock feed production, 1980-1991. 
National oil cake requirement and production 
for 1989/90 period ....................... . 
Estimates of livestock population in Zambia 
Crops produced and marketed (1988) ........ . 

Per caput p~~duction and consumption of all meat 
1972-85 .................................. . 

1 - s 

6 - 10 

11 - 29 

15 - 19 
20 - 24 
25 - 26 

27 
28 
29 

30 - 31 

32 - 37 

38 - 48 

49 

Figure 2: Per caput production and consu1Dption of cow's milk 
1972-85 .................................. . 

3 

4 

5 

5 
6 
7 
7 
7 
7 

8 

8 

10 
10 
10 
11 

11 
11 
11 

11 

13 

14 

16 

17 
18 
19 

20 

20 



- 3 -

I. INTRODUCTION 

1. Zambia's human population grew by about 3.2% a year over the past two 
decades. but the amount of food it produced only increased slightly. 
Therefore. each person in Zambia on average has less food now than 20 years 
ago. The food situation is worse this year because of the severe drought that 
affected the whole of the southern African region. The outlook is even grilDlller 
for the supply of food-related livestock products. The annual stock for sale 
this year rose sharply, outstripping the herd and flock growths as people sold 
their animals and poultry for fear of them dying due to lack of food and water 
as result of the drought. The current levels of saleable animals stock are 
thus unsustainable unless these can be re-stocked and flock/herd productivity 
increased. 

2. Livestock plays a variety of economic and social roles in Zambia. They 
provide high quality food outputs (milk, meat and eggs) for consumption at home 
or sale in the market place, inputs into crop production (manure, draught 
power), transport and household fuel supplies, and other non-food outputs 
(hides, skins and fibres for making a variety of household products). Sales 
of livestock and their products raise cash for their owners to buy what they 
cannot produce themselves. such as fertilizers and seeds needed to increase 
crop production. Because livestock grow in number and in individual size, they 
also constitute a form of investment and security in which savings can be kept 
and drawn on in time of need. In some societies of Zambia, livestock ownership 
also provides prestige. Therefore, Zambia's livestock subsector is important. 

3. The most valuable output of livestock is meat, accounting for 47% of the 
total value of all food-related livestock products, while milk is value at 14% 
(Iaternational Livestock Center for Africa. ILCA, 1990). People in sub-Saharan 
Africa eat little meat - an average of about 10 kilograms per person per year, 
compared with over 80 kilograms per person per year in Europe (ILCA, 1990). 
In general. this reflects the small amount of meat produced in the region. 
Between 1974-76 and 1986-88, per capita meat production in Africa declined by 
0.7% per year, while consumption increased by only 0.1% per year (ILCA, 1990). 
In the mid 1970s, when livestock feed production and quality were at a peak in 
Zambia, the average consumption of marketed meat was about 8 kilogram per 
person per year (Liteta and Ngulube, 1991), a figure lower than the average for 
the sub-Saharan African region. Poultry accounted for about 481 of this. 
Between 1976 and the early 1980s, poultry production, which was the best 
performing section of the livestock subsector, declined at a rate of about 4'.t 
per annum (Liteta and Ngulube, 1991), leading to an even lower meat consumption 
per person per year. Present egg production represents 39 eggs per person per 
year (Li~eta NguJube. 1991). This shortage of animal prctein in people's diets 
leads to malnutrition and consequently predisposes children to increased 
susceptibility to disease, slow growth. mental retardation and sometimes death. 
Schlesinger e.nd Stekel (1973) observed thal the whole immunological mechanism 
is altered after a prolonged period of malnutrition. 

4. Livestock could play a much more important role in incrc:asing Zambia's 
home grown food supplies and the provision of high quality protein to combat 
the existing calorie/protein imbalances in people's diets, but the livestock 
subsector is plagued by technical, social. economic and institutional problems. 
Among the more serious technical constraints is poor nutrition, which ii; 
commonly n!gat·dl'd as thE! main limitation to livestock performance in sub·· 
Saharan Africa ( ILCA, 1991). and central to this an• inadequate and erratic 
supplies of p,ood quality (digestibility and protci.n contE'nt) animal fet•ds. 
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5. This paper examinf's the state of art of the c>nimal feed production 
industnr in Zambia. The major constraints affecting the industry's performance 
are highlighted and recommendations on how these can be overcome are suggeste<l. 

II. THE ANIMAL FEED PRODUCTION INDUSTRY - PAST AND PRESENT 

6. The total animal feed market in Zambia is est imatC'd at 140. 000 tons (Lee. 
1991); with the poultry sector being the major compound leed user (about 80% 
of the feeds produced), fo:!.lowed by the pig sector (17%), and the cattle sector 
(6%). The product categories include broiler (starter and finisher). chick, 
growers. layers and breeders mash for poultrv; pig creep, pig grower and sow 
meal for pigs; calf and dairv meal for dair~: cattle. The feed for dairy 
cattle cannot all be classified as compound feed as much of it are simple 
mixtures without premix€s added. Simi.lady. bN f cattle feeds cannot be 
classified as compou'!J feeds al though a co.npound feed. high energy beef meal, 
used to be made in tl1e 60s through the mid-80s. Others include horse feeds, 
laboratorv animal feeds (e.g. mouse comproids) and rabbit pellets. Turkey 
feeds and other types of poultrv feed may be produced on request. 

7. Up to the late 1980s, about 70? of the stock feeds produced and marketed 
in Zambia were produced by a parastatal corporation's (Industrial Development 
Corporation, INDECO) subsidiaries: National Milling Company Ltd. (f'MC). Indeco 
Milling Ltd. (IML), and E.C. MiLing Ltd. (ECM). now Amalgamated Millers. 
(AML). The remaining 30% was produced mainly by the Zambia Agricul t111·al and 
Trading C'.)[:apany Ltd .. Jamas Milling Company. Chimanga Changa Ltd .. and Kabwe 
Milling, all parastatal ·::empanies. The parastatal s' mo11opol y of th£' stock fee>d 
market ended in 1989/lqq\I with the entry into the hus:ness by two private 
companies: Nshima Milling and Soy Nutrients. Some farrnE-rs and priv<lte poultry 
breeding companies mix stock fe~ds for their 01orn usc- and their contribution to 
the total stock feed production is estimated to be about 304. 

8. Most of. the stock feed p1·oducing plants in Zambi:i at·<' locat£'d alonr; 
railway lines thus most of the livestock fa1·ming. espf·ciallv µ011ltry. is 
confined to the Lusaka, Central, Copperbf·lt .;md Southern pnJ1.'tncPs, 1-'hich an· 
served by the railway line. ThP confint-m£·nt of stoc:Z 1.-t·cl prod11ction plants 
to the four provincl·S lf:a\'l·s gn·at pot<·ntial for groi.'th i!t I iv•·stock product ion 
yet to be exploited in tht> rt-maininr, fivt> provi11c1·s of tiw co11ntrv if stock 
feeds could be made available tht>r£'. 

9. Stock t<~ed production in Zambia was a tl(J\trishing iml11strv in thr· l4n0~ 
and /Os. This was mainly L<·caust' thP co1111trv had E>11011gh fnn·ign \·xchangt· to 

import suffici<,nt qa<tntitic·s of .;rnim<.J ancl vcp,l'tahlt· prott·i11s ancl otllf'r 
ingn·dil'l1ts for 11sf· in tlw comp<>1mcli11p, of anim;.J f Pt·ds. As such, 40% of tlw 
prott•in i11gn,clie11ts and all o( tlw vit;imi11s and mint·ral!; lo'f·n· impor·t<·cl. 
Bccatise the impont .. d inp,redit·nts Wf•rt· of y,ood quality. tlw c111al itv of tht• stock 
fet>ds procluct·d was high. The oth£,r rc·;isons t:1P stock ft·l'CI indt1stry did \olf•ll 
arf' that the pl ants and mac:hirwry wt· rt· fairly t1£·w amt i 11 so1111d sh<tpt" and that 
the costs of raw rnatc,rials and othf·r procl11ctio11 inputs such iiS f'11t·rgv, 
transport and othf'r pr(J(luction ovc·rhh-icls wt·n· faidy J>rt·dictiibll· (<:hacko. 
1990). 

10. Ovf,r the lasl decade the, sit1wtion has ch<tnp,Pd for tllf' worst-. Thf'rt' is 
no foreigr1 C'xchangc to import sufficil'.nt quality raw matt,ri;ils, stock fN·ds arc 
produced in ol cl pl ants who st' 011 t put ca pac i t y h<t s bN,11 g n·;1 t I y rl'clt1cNI (most 
plant.s operate at bt·low '>0% capacity 11tiliz<1tio11, H11st·11p,t" 1990), and tlw 
industry dt·pf'nds largcdy on locally-proti11ct·d Vf,v·tablc prott·ins such .;1s 

' 
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soya beans. sunflower and cottonseed cake which are not only available in 
insufficient quantities, but are also of poor quality. Table 1 highlights the 
trend in stock feed production since 1980. 

III. SOURCES OF RAW MATERIALS 

11. Supply of, and demand for stock feeds change depending on the quality, 
quantity. rrice and distribution of the stock feeds on one hand and livestock 
on the other. The two areas are interdependent in such a way that if one area 
suffers the other gets affected as well. As the trend in stock feed production 
for the past decade indicates (table 1), the drop in stock feed production from 
levels of about 192,000 tons to about 140,000 tons per year imply that some 
livestock ~arms, especially roultry, were closed completely or there were cut­
backs in the herd or flock sizes to adjust to the stock feed supply situation. 

12. Many farmers have in the past purchased feeds on the basis of price per 
ton. and many still do. This has in fact in the past often been the right 
procedure in order to obtain the maximum profit because the quality of the feed 
was high. Today the situation is quite changed. The emphasis is now on 
quality as this fluctuates greatly depending on the availability of good 
quality raw materials. There is ample evidence that maximum profit is obtained 
by the use of high quality feeds. Purchase of livestock feeds on the basis 
solely of price per ton is now an obsolete method of training (Lee, 1991). 
Zambia is fortunate in that it has the potential to be self-sufficient in 
supplying the main feed ingredients and only needs to import specialized 
additives such as premixes and drugs. This means that potentially over 90% of 
the feed cost is local component which is highly favourable for livestock 
development in the country. 

13. Feed ingredients used in formulation of stock feeds are classified into 
four major categories: 

(i) 
(ii) 

(iii) 
(iv) 

Energy sources 
Protein sources 
Minerals and vitamins 
Additives. 

14. The major ingredients that constrain feed compounding are the energy and 
protein sources. 

f:neuy .5ources 

15. Maize, millet, sorghum, barley and oats are the major cereal grains used 
in animal feed production. Occasionally, surplus or damaged wheat, if lowly 
priced to compete with these coarse cereals, is used in poultry rations. In 
some cases broken rice is included in animal feed rations. 

16. In Zambia, maize and its by-products comprise the main source of energy 
feeds. A total of 90,000 - 100,000 tons of maize and its by-products is 
required annually by the stock feed industry. The allocation of maize for 
stock feeds is s~condary to the needs for human consumption as maize (white) 
is also the staple food in Zambia. Therefore, yellow maize would be preferred 
for stock feed production. However, very lit.tle yellow mai.ze is grown in the 
countrv. For instance, in 1989/90 season the three stock feed plants under 
INDECO .:ould procure only about 5, 000 tons of yellow maize against the total 
of 30,COO tons it required. 
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17. Sorghum, millet and cassava are crops grown in the country that can be 
used as energy sources in stock feeds, but these, though produced in amounts 
large enough for them to be used in commercial quantities for stock feed 
production, are retained by farmers for use in the homes (see table 4), mostly 
for brewing local beer for sale. 

18. Maize No. 3 meal is the by-product produced during the manufacture of 
breakfast meal. Up to 45,000 tons may be produced and this is enough to meet 
the country's annual requirement for this product for stock feed production. 

19. Maize and wheat bran, because of their high fibre content, are of limited 
use for poultry feeds and thus are available in excess. These are extensively 
used by cattle farmers. 

Protein feeds 

20. Protein feeds used in the compounding of stock feeds include animal and 
plant proteins. Animal protein sources include fish meal, meat meal, meat and 
bone meal, blood meal and chicken offal meal. Only minimal amounts of animal 
proteins are available in Zambia. Vegetable protein in the form of oil cakes 
is the main source of protein. Soya bean meal, cottonseed meal and groundnut 
meal represent the major plant protein supplements used in stock feeds. Other 
plant protein supplements are decorticated safflower seed meal, sesame seed 
meal, sunflower meal and coconut oil meal. In Zambia, the available plant 
proteins are soya bean meal, cottonseed meal anrl sunflower seed meal. These 
are either solvent extracted or mechanically expelled. The preference is for 
solvent extracted as this represents cakes of high quality in both protein and 
fibre content and the process easily gets rid of anti-nutritional factors 
present in some. 

21. Plant proteins however are generally deficient in methionine and lysine 
and this limits their use especially in poultry diets (Scott et al., 1976). 
The essential amino acids of soya bean meal and maize proteins complement each 
other but for sulphur amino acids and lysine. These deficiencies can be 
rectified by supplementing with crystalline amino acids. 

22. Oil seed meals or cakes available in Zambia for prcducing stock feeds are 
the by-products of oil extraction or dry extrusion processes. Oil extraction 
methods employed come under two categories: 

(a) Solvent extraction, with or without decortication (soya bean, 
sunflower and cotton seeds); 

(b) Mechanical extraction, with or without decortication (soya bean, 
sunflower and cotton seeds). 

23. Dry extrusion is used for soya bean processing in order to produce full 
fat soya. In this method oil is not extracted. 

24. The stock feed .1.ndustry' s requirement for oil cakes and the product ion 
of oil se1ds for the 1989/90 season are given in table 2. From this table, it 
is evident that only cottonseed cake is produced in suff icicnt quantities to 
mE:~t its requirement for commercial stock feed production. 
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Soya bean cake 

25. The s~ock feed industry prefers solvent extracted soya bean cake because 
of its high quality. Pt·ocessing of full fat soya for stock feeds is quite 
delicate. Undercooking results in a product with hi~h levels of anti -
nutritional factors such as trypsin inhibitors and overcooking reduces protein 
a\·ailability. Full fat soya. due to its high oil content, has a short shelf 
1 ife whereas soya bean cake processed by sol vent extraction stays unspoiled for 
months. Soh·ent e:!l.tracted soya bean cake has an average protein content of 
444. while the meal produced by the expeller method has an average protein 
content of 40%. and full fat soya. 37%. 

26. The pt·esent production of solvent extracted soya bean cake is only one 
half of the total soya bean processed in Zambia and it only forms one third i> 
the national t·equirement for soya bean cake (table 2). There is only one 
company (Premium Oil Industries, located in Lusaka) with a sclvent extraction 
facility in the whole country. Its processing capacity for soya beans is about 
60. 800 tons per annum, a capacity adequate to meet the national requirement for 
this p1·0duct. but not enough soya bean is gro"''ll in the country to meet the 
plant capacity_ For instance, in the 1989/90 s~•son, the plant could achieve 
onlv orw fourth of its capacity. This situation therefore makes it very 
difficult for the animal feed industry to consistently pi-educe high quality 
stock feeds. 

Sunf 1 ow.:-1· 

27. The mrn1mum p1·otein level in sunflower cake stipulated by the Zambia 
Bureau of Standards for the lowest grade sunflower cake is 254. However, the 
sunflower cake produced by the oil processing companies at best is about 26%. 
Accot·ding to the sunflower set:-d processors the reason for this is that the 
seeds they procure f1·om the farmers are of composite nature (of different 
sizes). This makes dehul 1 ing extreme1y difficult and t·esul ts in substantial 
amounts of seed getting wasted along with the hulls. Because of this. the 
processors a.re reluctant to dehull the seeds and as a result the feed industry 
gets a very low protein quality and very high fibre (up to 40%) sunflower cake. 
This 1 imi ts the inclusion rate of sunflower in feeds for monogastrics, 
especially poultry. 

Cottonseed cake 

28. The major constraint on the usage of cottonseed cake is its inherent 
gossypol conte11t and high fibre le:vel. It is not usually usNi at an inclusion 
higher than 3-5% in poultry and pig ff.eds. Considering that over 90% of stock 
feed produced commercially in Zambia a1·e for poultry and pigs, the usage of 
cottonseed cake is highly limited. 

Mineral sources 

29. Sources of mi rwral s for stock feeds arc mainly salt, 1 imestone flour for 
calcium, ar~ dicalcium o.r monocalcium phosphate for calcium and phosphorus. 
I.imcsto11c flour is readily availabie in Zambia while salt and dicalcium or 
monocalcium phosphat{· arc• imported. Als:> impo1"1£•d an• drugs, trace elements, 
vitamins Jnd amino acid supplcml·nts. 
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IV. GENERAL DESCRIPTION OF THE EXISTING TECHi\SLOGIES FOR 
ANIMAL FEED PRODVCTION 

30. Stock feed producing plants that exist in Zambia today can be divided 
into t•o categories: 

(a) Sophisticated or elaborate plants 

These are the industrial feedmills and are mainly intended for grinding. 
dosing. mixing and pelleting compound feeds from cereals and oil meals. but not 
from roughage. The feed industry in Zambia is thus much more involved in the 
feeding of pigs and poul tr:-· than of ruminants. 

The advant.tge of elaborate mills is that producti~n is hig:1ly automated 
and mixing is quite precise. One company. ~dtional Milling Comp<'.n:--. installed 
a compt.:ter in 1991 to impro\·e the mu-:1ng of ingredients. particularly 
mici·onutrients. and for the production of concentrates to "'hich farmers can add 
their oi.'tl major ingredients such as <=m·1·g\· suurces and roughag<·. 

(b) Simpler mill mix mills 

These "'ill consist cf: 

( i ) 
(ii) 

{iii) 

Hammer miil 
Platform scale 
~j Xt·r 

The main equi pm£:nt ; s th .... hammer mi 11 ..ind mix1. t". TlH-St' ar.- qui U· sui tf·d 
for farm mix and will •·asily cater for both :·uini11<int:; :m<l n.0110F,asldcs. 

31. It is clear that. the stock feed indusl r" ii. Zambi.,i is f,h•t·•·d t·ss .. ·nt i<>l l v 

toi.:ards poultry and pig ft.·td production •·Xupt for<• limit((! qu.mtit1: of 
conct:ntr<1tts for cattle. Ho...-e\·l:r. taking into <tCC<Hmt tht· L .. ·r <h<1t tht· sh...;r,­
of roughage in tot al feed rt.:sourct~s n·f>r•·su1ts <1.lmut t hr•'<· •111,srt •:rs 01· mo1··· of 

the total. anrl that roughag£: co11st.it.11t1.s 8'.J~ or mor. of ft·t·d i11t_skt· i11 
rwuinants i11 d£:vl:leping count1·i,:s (Af,0Sli11i. l'•!h). th .. -r, is;, nt.·•·d for tl1t· 
ft;£-d indu.stt·y to stat·t producinb complt.·rnt·11t.1rv lt.t·c!s fur 011-f.:srm mi:...inr; i.;ith 
grain a11d roughar,e. 

12. Food product ion p(·r capita in s11h-S;.!i..r.111 :'d ric" Ii.as dt·<·l int·d 
consiclt:rably during tht· la:.;t ti.;o d1_·c;1<h:s 10hid1 h;,s r1:;11Jt1·ci in,, o:id1·sprt·ad 
food crisis and incn,;1si11g dcp{'(1d111ct· 011 food i:nport ,; (F:\O. 1986). Fiy,11rt s I 
c.nd 2 show that production tv1s fal lt·11 sh<>rt c,( consumpt io11 i11 s11h-S.ih..;r .• n 
Africa for tlo"o of th1, most valu:il>lt· foocl-r.Lita·d liv1slock procl11cts, mt·al and 
mdk. Th£: productivity of liv1stcJC:k in this nr,io11 in tt·rms ot nu.1t .. ml milk 
is said to bl: thf:' lowl:st of any rt·gion wodcl-wid1· (t;rys1·..Js. !Cl88). Tlw 
increase in Jiv£:stock output havt.: bet·11 larg<,lv du.· to .i 11um.·ric 1.·xpansio11 ol 
heads and flocks. rather than fr·om i11r.n·as1·d yidd p1·r a11imal (:\nt•·r11·h •·I al .. 
1 9 8 8 ) . Th i s gr i m p i c tun· Ill: f. cl s 11 r g n1 l ;st t t· 11 t i o 11 i f <;uh - S. ii 1.i ran A f r i c <1 i ;. t o 
mow: away from tht! high import-base: situatio11 to sdf-s11!fici(·r1cy ir1 food a11d 
be free !rom the almost l:ndcmic food crisis with whid1 :hl' sub-rl:gio11 h<ts 
become :1ssociL.1l(:d. Solutiuns to constraints afft·ct inp, ,mimal ft·Nl product io11 
in Africa should bt: consi<l<·rt;d in tlw lip,ht of chilracl•:ristics p<:culiar to tht· 
individual cou11t.rit•s. 
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33. Zambia has a high urban population 11,rowth rate. For instance, between 
ll16] and 1964. tht0 urb<ln popul.ition •as 29.41. of the total population. This 
rose to 35.31. bv 19/.'~ (~ati.onal Commission fo~· Development Plan.ting, 1979) and 
47'!. bv 1983 (Into·n<ltional Bank for Reconstruction and Development. IBRD. 
lll.86). In the l.ist census held in 11FW the m·ban population was estimated at 
about )J~. This :·apid incnoase in u1·ban population. the high annual population 
gro•th rat°'". the shortagti' C'f for<'ign exchange. and the fall in people's real 
incom.:s ht-nee· tht:-ir purchasing po•.:r experienced since, the mid-1980s following 
the devaluation of the Zambian c11rrency. are all likely to lead to a decline 
in an cil re.id~- lo;; animal protein consumption, worsening the existing protein 
defici.:ncies in the dii·ts of the p.o:ople. resulting in increast-d levt:ls of 
maluutrition in th.:- countrv. 

34. Z..imbi<>' s high ut·ban population means that a relatively high proportion 
of tht. population is in that portion of income disr:ribution where incvmt:: gains 
ai:-e quicklv t1·anslatt::d into an !.ncremental demand !"or livestock products. 
Couplt:d ;;ith tht- hibh popul.Hion growth. it means an incremental demand of 
about 4~ p.::t· V<:.H" on me<st and milk (Brumby, 1988). This high dt-ma.rid foi:­
livestock pi·uducts c,ills for <l vt.~i:-y pi:-oductive live~tock sector. To achieve 
thi.~. product ion should bt' b..ts.:d on a confined approach. The: establishment of 
confined .:rnim<>l pt·oduct ion svstt:·ms to supply the urban centn:s with food­
rd.;t .. -d li\"t.·stuck products ;;i.11 inevitably lead to incL"eased demand for high 
qualitv <1:1im.:d f..-t.·ds on ..i rq1;ul<lr b..J.sis. 

3'J. Tht: coPsumt.r of stoc:k ft:tds i.s th..- pr-oducu· of livestock. In Zambia 
Ii •;t.·stock pr:..iduco..-1·s c.:rn bt: bn.1 ... dl v classified into two major Ste tors: the 
C•>rnraoCI·c:ial :,«ctur. c:onsistinb ot fal"m(;l:"S .::ngagcd in fanning activities on a 
LH·g(; scalt: fut· tht: production of 05t·icultural products for sale. and the 
tradition.ii c-.>u:t uL C(Jtisistir:.i, of s!lldll holders t.ngaged in farming activitit-s 
:t'-'i11l\· fu;- tlit. pru\.·ision uf all or almost '-'11 the: gourls n.:quii:-ed by the farm 
h:mseb.1:d. u,,;11.dl\· 10ithuut •• 11..- ::;i_.,;nificant surplus foi· sale:. Table 3 shows 
t:stirn ... t.s uf li\.-.'.>!uck popuL.riun in Zamb~a. dividing it into the traditional 
;;wi I urnm .. r-.:i.il ~;.ctur'.;. rt is t:\"idr·nt th...it live:stock production in Zambia is 
durniri<ttu! b·.- rr"<lit iun.il ur s~b:;istc·nce f.;,rmt:l·s. owning on average 83%, 92% and 
'2.11, r,t tht. ,·:.iuBtn·'s ,:.11tl1.:. shl'1.:p .tr1d y,u..sts, and pigs. respectively. This 
rn.-...itl'.> r !1.-.: if Ii•.-. stock out put i.; to inc r ... .tsc·. animal productivity has to be 
im;.>r,,-.-.d ir: th<· tr.1dit i·.1u;.l s .. ·ctor. 

~f, Thi!. i;, 110: ,,11 l'i1s-.· r.,,sk .. s thL .;flksll holdf·rs ,ff£. usually locatcd far 
,,.,..,,_. it"•,m L.dJ<Jt< cl·riti" .. !-.. m<ikir~y, it h;,t"J to r1.:ach thc·m fur thC' p1·ovision of 
i r1F:I :, .• r1(l :;. 1'-·1c1 :; . Som<: prc,bl t·mat ic ch.H'<sct1.:rist ics to i nct·eased animal 
1-r<;d•1ct1»·itv of tl,t ,-,lli,:;i!>t .. 11c<- f<1l"lt:t:1·:-, .:.ire- th<•t tht:_y k<:C'p a11imals under low­
inpur m.1r1 ... glmt:tll sv!;t1.·ms. as .,n ;_.dju11ct lo crop production. Thc:ir main 
i !,t<·r•:!.t Ii•·!-> i :1 t l1t f uod ,. rops uu ;;hi ch tht: f ami l ics ckpt.·nd for survival. 
ThL» •• rL 1i-.11•1ll·; !"t:;i~;t.:..n: r,, d1<1ng•·. 111.·;; iunov..-.tiuns and nt.w ways of doing 
tliiny,s :\11<>!.ht·r d1.ir.1ctt·ristic of thc:st· l.1rmt:rs is that th1~y n:gard animals 
;,:, ·•!->:.•!:. r;.tl:t·i" rt.;111 <'<immodirv. Th1.:v i.;wJid r·atht:r kc<:p thcir animals and 
rn • .int .. ir1. if riot impruvt-, th1:ir :;oci;d status in thC'ir communities than sell 
th. ir .• 1.im;.l:. :\wit Ii•·:· d1.1r.1c!t.·rist ic i:; that th1, subsislt:r1ce: farmt.:1· has ve:ry 
I ',.., t''" cl'" s 1 fly, I-'"..,' r lie i.;1,u l <l r .st I w r b11 y ! uod or o t her ,_, s st: n t i al s tor hi 1nse: 1 f 
;,r,~! Iii« Ls:nil·: rh.111 bu·; l••d !or t.IH· livt::>lock. Th1.: task tht:rc:forc is how to 
p• II! r r . .r. i ti .. 11:,11,.J l v rt·sour1.1· · p<wr sm<1l l holclc1· an:J co.ivi nee him to us<: the 
f .. d:; rh, :.!1Jc·k f,.,d i11d•1:.!r'i r.r·<i<hc(:!; to irnprove animal productivity. 

I I. g,,, Ii 
t'l'1d1wr jr,r, 

t<-dir11c.a: .111d 11:.11 !1·chr1ic.sl factun; 
i11 z .. rnhi.i • .rid 1111·:,1· will b1; cli::;cus.s(·cl. 

cons l ra i u l i vc::;tock feed 
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(i) Technical factors 

The feed industry is faced 'liith a ciajor- problem in that despite the high 
demc.·1d for stock feeds. the industry cannot meet this demand mainly <lue to the 
fact that the machinery is old. The plants operate at about 50% cap<icity due 
to constant breakdowns. It is also difficult to g. t spai.-e parts for machinery 
more than 25 •;ears old. Expanding or o\·.:rhaul ing tht:: plants is not 1 ikely to 
be embarked upon as these parastatal companies are no longer making a profit. 
Such an undertakinb is. in all probability. only possible through assistance 
from donor agencies negoLiated through the government. 

There is not enough storage capacity to store major inf;redients such as 
energy and protein ingredients at plant sites. The supply. especially of 
protein resources. is often scarce and spasmodic. Tht:: supply of the major 
energy source. maize. is dependent on the surplus after the hwnan rc:quirement 
is met. These ingredients are from annual crops or by-products produLed 
seasonally. 

There is need for proper technoloby (e.g. for drying such products as 
bre-ers' grain) to be set up to allow for efficient use of wet agricultural or 
industrial by-products which could be val•1able sources of proteins and/or 
energy in animal feeding. An example is brewers' grain from the thri\·in~ 

brewing industry in the vicinity of the plants. especially those in Lusaka the 
capital and Ndola on the Copperbelt. 

Thece are no laboratory facilities at plant sites for testirg and 
monitoring the quality of both raw ingredients used and feeds produced. 

(ii) Availability of feed ingredients 

The components of compound feeds, b0th imported and locally produced. are 
not al~ays availa~le at the right time. The limitations are due to: 

lack of currencies for importing ingredients. This has assumed 
greater importance in Zambia because of the depleted foreign 
exchange reserves and economic problems the country is facing; 

delays in unloading ships at harbours. This is an important factor 
in Zambia because of its landlocked geographic nature and the 
unfavourable political situation prevailing in such countries as 
Mozambique. Angola and South Africa whose sea ports she uses; 

insufficient quantities and/or poor qualily of energy a11d pr-otcin 
ingredients produced locally. 

(iii) Quality of feed produced 

The quality of the feed produced is highly variable. The feed industry 
attributes this to variability in quality of Jocally-p1:oduced fe,:ds. 
Inadequate supplies of ir~redients and delays in shipments of ingrcdi~nts at 
sea ports also lf:ad to poor quality of feeds producC!'J iiS fc:f:<l producers 
adulterate feeds with lower quality feed mated<il to kcC!p the a11i1oal iudustry 
going while waiting for ttw arrival of p,ood quiilir.y ingn·dieuts. 
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~ i 1;) Localization 

Th.: fe~d manufacturing plants in Zarubia are located on raili.-ay 1 ines 
covering only four out of nine provinces. Feed plants. animals (pigs. poultry 
and dairy) and consumers of animal products are concentrated in or near city 
and to11o"11 centres. Here. feed mills a!:::! inrcnsiv.:- poultry. pig and dairy 
ope::ations are able to meet a large consumer demand for animal products. On 
the other hand. beef and small rumin2 .. · production is dominated by small 
holders (see table 3) scattered Q\:er l"rge areas ai.-ay from urban centres. 
These art~ not catered for by the feed industrv because of the distance involved 
in supplying feed. an undertaking that 'il'"'..:ld increase the price of the ieed: 
besides. the small holder is least able to afford feeds. The feed industry is 
geared to produce mainly feed for pigs and poultry. and is not adapted to 
pt·oduciniz_ fe'?ds for ruminants that utilize abundantly available low quality 
roughage. 

(v) Pricin& policy and price increases of raw materials and stock feeds 

Pricing policy usE:d to be a problem especially bet:ween 1989 ar.d 1991. 
The prices of raw materials were decontrolled while those of stock f€:ds 
remained under control. For instance. the price of maiz~ was increased by 300% 
between July 1989 and July 1990. Prices of solvent extracted soya bean cake 
and full fat soya went up by 2904 and 230% respectively. while that of 
sunflower cake increased by 126%. During the same period, prices of stock 
feeds were only allowed to go up by 140% on average. The feed manufacturers 
made big losses and resorted to adulterating fet:ds with poor quality feed 
materials in an effort to cut down on production costs. This affected the feed 
quality greatly. 

In 1991 stock feed prices were liberalised, they were allowed to move in 
relation to the increase in costs of inputs for stock feeds production. 
However. the high feed prices led to reduced use of compound feeds and indeed 
lowered levels of animal production. The high feed pric"s 1'.lean that the animal 
products from species depending on compound feed are e.<pf:n:>~ve and often beyond 
the reach of t!1e majority of the people in the country. 

(vi) Quality control 

The Zambia Bureau of Standards has specified standards for various types 
of feeds. but these are difficult to implement. feed formulators cannot carry 
out analysis for all raw materials, thus they tend to use data collected from 
Weste1·n Europe and North America which do not i·eflt'ct the nutritive content of 
locally grown raw materials. 

(vii) Institutional SUJi!Ji!Ort 

There is relatively a low lev('l of government funding for research. 
ThE:rc is need for support of local research into problems affecting the feed 
industry and the animal industry in general. 

VI. RECOMMENDATIONS 

18. Increases in livestock output arc.: determined esst:nti.ally by the quantity 
and qual i t.y ot t lw feed available. The potential for local feed resources I hat 
can tw used in compounding fel:cl have Lc·c:n mc:nt iom:d. It has bc!cn indicated 
that only minimal amount!: of animal proll·iri an· available in Zambia. Tlierl· is 
a rwc·cl to incrc:ase; thl· production of hy-produc!s of the meat proces~ing 
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industrv. in p.:;.n iclll...H· blood me..il. meat and bune mt::al and poul t rv bv-pr0ducts 
lr..:.'al. as thes.: can forra an important sourct.- of ani:nal proteins. ~ost animals 
are sl.:mghtt::1·ed in makt::-shift slaughter shd tt:-rs all over the countt·y. To 
enhance blood meal. meat and bone l!leal. and poultrv bv-product meal production. 
efficient methods of collecting and processing thes.: matedals must be 
identified . 

39. It has been pointed out that the product ion of oil c.:;.kt-s does not meet 
the requirement for stock feed production. ~bat is needed are the necessary 
inc~ntives for farmers to increase the production of oil seed crops. There is 
need to look at vegetable oil processing not only as a means to produce edible 
oil. but also to pt·oJuce high quality cakt-s for stock feed production. This 
requires proper understanding of the industry and meaningful interaction and 
collaboration by the oil seed producers. oil seed processors and end users -
stock feed manufacturers. 

40. It has been mentioned that the quality of the sunflo•er cak.; pro<l•.Jced is 
poor as processors do not dehull because of the com~ositt natur.: of the seeds 
f=om farmers. In order to improve the situation. there is need for consorted 
efforts of seed producers. plant breeders. sunflower farmers and seed 
process0rs_ 

41. follo•inh stock feed price decontrol. prices cf stock ft:eds ha\·e risen 
sharply. mostly due to the increase in price of the major protein ingredieni.:s. 
These incr1;:ases in prices of protein raw material sources an: mainly du.:: to the 
increase in the price of imported fertilizers used in tht.: gcowir.g of these 
crops occasioned by devaluation of the Zambian currency. In light of this. 
there is need to look for alterP.ative sourcc·s of protein as subst itutc-s for the 
traditional protein smirces _ Research in this direction has been ini t iat(:d at 
the t.:ni\.·ersitv of Zambia. Seed cake fi.-om Ri..::inodtndron l".l•1t..rne11ii shinz. a 
tree growing in the i,;ild. 1o.-as included in t!&e feed formulatimis for broilers. 
r(:!llacing soya bean complett:lv. Broilers we:re raised on diets contc:>ining this 
cake and their performance .:ompared w1;:ll 10ith that of bi1:ds raisd.l on sova Le:an 
meal diets (Daura and Hatauko. unpublished). The crude protein ..::0ntent of the 
cake (40%) and amino acid profile indicate that it compares "'ell i.:ith soya bean 
cake. There is need for sup;:iort fot· such research t:spec i ally from the ft:cd 
industry. as it st ands to gain from such n:st:an:h. 

42. For the irnproven;ent of the quantity and quality of stock fct.:ds it i.s 
necessary to embark on plant rt:habili:.ation of the stock fet·cl plants. nu.: 
quality conu·ol rneasun:s should be strengtht:ncd by rnodt:ri1 101boratorv and 
quality assurance systems at ?lant silts. 

43. There is a net:·d to open stock fct·d depots in cil"t·as of the country 1o.hl·re 
stock feeds are nol. a\•ailabl.:: at prt:st11t. A cht:ap"i.- w;.;y would l>t: to product.: 
concentrates ttwt could bt transported to the~e depots fur rccu11.stitu~i11g with 
energy fet:d ingredients r;.;ther than transporting compound feeds 

/~4- It is necessary for th(· feed industry to adapt tu rt·alily .l!lcl to incrt·a!;l· 
production o( fc(:dS for ruminants. This :;h()uld i11cluck cu11c1:11tr..ill· that would 
increast: tht t.:fficit.:llCY oi. Uf iJ ization of till· dUUncJa11t lo\O yuc.litv ro•IF,hilf,t'. 

I+). Thert· an· local ll,.·d rc:sources that <•r(, grow11 in the l'.(J!lt1trv but 11ot 
wide! y used in <111imal teed compoundi llf,- Soq1,hwn. mi 11 vt JrHI cass.iva an· soml· 
o1 tht· crops. Marketing a~e11cil·!; ::.uch .. s co-opl·rat :'/L u11io11s who:;l· busint: .. 
it is to buy crops fr.om [arml,rs sh(Julcl buy tlwst· l'rops ti, t·11cCJur.i1<.t· thl·ir 
production. They could bt· llsed to produc:L· str>ck lt·•.·cls whi.ch wo1dd rt·duet· lht 
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dependence on maize. reducing the ··ompet i c ion between people and animals f vr 
maize grain. improving food security of t:he country. 

46. By-products of the citrus industry aL·e known to oe good sources of energy 
for cattle. small ruminants and e;;en monogastrics (Ammerman et al., 1963. 
Devendra. 1973~. The citrus industry in Zambia produces quite substantial 
amounts of pulp ..,-hich can be used for this purpo~t' (Aregheore and Chimwano, 
1992). Other by-products whose use in animai. feed production should be 
ex·· Clred include brewers' grains from the brewing industry and waste from 
o~ ue bee~ brewing. 

47. To .: CE.:t"e anira<.l productivity in the t1·aditional sector the st1-ategv 
sho·.ild. in the tirsi place. be 01·iented to the immediate impro-;ement of on­
goin,'; farm opt.:rations and. in the long run. to the incorporation of these farms 
into the markt:t system. Dt:·velopment plans must take into account the diversity 
of species of livestock on these farms. Ap~ropriate packages for the different 
spec it:s must. therefore, bt:· dt.:vcloped. These packages for small holder 
lin:sL.ick p1:oduceu; should include feeJing. health and hygient and should be 
of a relat.i\·elv small nature, bt:cause owing to tl.e low income level of these 
farmt:-L-s ;;hie!: would not justify largt inn:stments. 

48. Sine(· tht: main inttrt::sl :Jf small holders is to produce crops on which the 
f.:iwilic;:; can <.iepend [or survh·al. integration of crop and livestock production 
should bt: encouraged. Th.:: w.:·al thitr farmers in small holder communities prove 
to lit: thost: o.·ith tht- greatest number of animals. The causal chain in this 
(.Jrof,ression to ,t.rt:att.:r wt-alth starts with modest managem~nt changes that 
incrt::.:is<: the.- Lffm iucomt: irom livestock sales, thereby enabling 1oon· fertilizer 
l·J be purchased tc incrt.:as.: t;i·ain output. Tht: incremental crop re:sidues then 
5ust•ain greate1· 11umbt:rs of more productive livestock. It should be borne in 
mind that imp1·ovt:ir.t:r1ls in liv.::stock output lead to an upward trend in the 
pr'Jducti\·itv <..iJ illcorue <Ji s111;1ll f.ai-me:rs (Brumby, 1938). The stock feed 
pruduct:r can l:t:lp Ly m..;.kiug cur.centrat-.:s that will improv(: the utilization of 
th.:· ';1bu11d.:i11t cruµ rL-s.i<lw.:s and natur01l forages. 

VII. CO~CL~SIOSS 

l,'1.' Zamliici h.1s tlt1. f1UllnLL1l to L<: s1:lf-suifici£·nt in supplying tht: main f1·ed 
in1-;r\:di1:nts, <illd r;nly Il(:t:ds to import spf;cialized additives and medicants. 
Thi:;' mt-<1!1!:> t h~tt f.iult·nt iall v (J".·1·r 'JO% of th(: f.ee:d cost. is local component which 
is f;:.•;0u1"Llt. iur l i\·t:..;tock development iu the countr~·- Tht·rt· is, howt:vt:(. a 
llt:l·d tu pruducc mtJrt:: .:.11~111.:il µr<Jt(:in sr;urc•:s and iroprc1V<: the· production of hi.[;h 
'-ici<Jl'itv plant 1Jlut1:i11 !-;<.;1.H"<.:l·S. Eff·1rts should bt· din;clt:d towards finding 
d1 .. a\1c! sul;stitutL·:; fc;r tli( muu: •.::~pc-nsi\'(· pn1U·in sourc<.:s. Th<.:rt: i.s high 
polL:llt ial ill 11sir1,s,, lu·~<.dlv-p.-cJdUcL·d il·l·d n·soin·cl·S such c.s sorghum. rnillt·l a!ld 
,:;,_;~;'a·:._. iri fu·d cc,m;;o<1ridir1t; •,.-!,ir:i1 <1rl curn.ntly !lul usL·d Ly tht.: fu:d industry. 
Inc1'1_;,sl'd llS(· uf tliL.s,· ..,ill n:le..1Sl· m<1Lt.E:, t.b<.: su.plt: food, for human 
cu11s'urnptio11, im1Jro'.ing th<.: f•10d s1·curity ui the countrv. Prict: incr<.:a.ses oi 
1·aw 'matt.:rial:;. stu...:k f(1.:ds ; .. wl <ttiim ... J product;; as wdl as tht: availability of. 
i.-aw 'me;lt;ri;ds .:ir·l' the m<tjur constr<d!lts in livL·stock fu.:d production. 
Enc~ur<igi rig t ht: smetl 1 lw1 dL:! who d<Jminat ,,5 animi1l ownl·rshi p in Zambia to 
impr,ovt: his f->r<Jductivit•; will ll'<.Hl lo an (,;~f-><mJ1.:d mark<.:t fur stock fef_ds. 
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Table 1 National stocltfeed production, 1980-1991 ('OOO HT) 

• • 
Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

output 192 179 147 145 136 144 146 140 130 160 140 140 

Sources; DAHXDA Feasibility study on rehabilitation of maize and 
feed aills in ZUlbia, 1989. 

•Lee (1991). Booker Tate Ltd. 
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Table 2 National Oil Cake requirement and production for 
1989/90 period. 

Oil cake 

1. Soyabean cake 
a) solvent 

extracted 

b)mechanical 
extraction 

c)full fat soya 
(extrusion) 
subtotal 

Deficit 

2. Sunflower cake 
a) solvent 

extracted 

b)mechanical 
extraction 
Subtotal 

Deficit 

3. Cottonseed cake· 
a) mechanical 

Requirement 
(MT/year) 

36,8000 

9,600 

extraction 4,800 

Excess 

Total 51,200 

Deficit 

Quantity Excess/(Deficit) 
Produ~ed (MT) (KT) 

12,400 

900 

10.000 
23.300 

3,200 

2..._000 
8.200 

7,000 

38,500 

(13,500) 

(l,400) 

2,200 

02 I 700} 

Source: Chacko, 1990. A review of stockfeed industry in 
Zambia. 

* Cottonseed cake is used extensively by cattle farmers for 
mixing in the feeds for their animals, and quantities 
thus bought by cattle farmers are not included in the 
national requirement for cottonseed cake. 



Table 3. Estimatet of Liveetock population in Zambia ('000 held) 

Cattle Sheep & Goats 

Year Commercial Tnditional Total Commercial Tnditional Total Commerical 

198S 393 2077 2470 32 424 456 22 

9' of total lS.9 84.1 7.0 93.0 12.4 

1986 413 2107 2520 35 4S4 489 24 

9' of total 16.4 83.6 7.2 92.8 12.8 

1987 433 2167 2600 40 48S S25 26 

5{ of total 16.7 83.3 7.6 92.4 13.3 

I 19ss 4SS 2229 2684 43 520 563 28 

~of total 17.0 83.0 7.6 92.4 13. 5 

Source: Zambia, Mini1try of A1ricuhure and C~rative1, Plannin1 Div1iiion, Statistics Section, 1988. 

-------- - ~-

Pi111 

Tnditional 

156 

87.6 

163 

87.2 

170 

86.7 

179 

86.S 

Total 

178 

187 

196 

207 

-Cl:) 



Table 4. Crop:; Produced and Marteced 1988 CMn 

Produced Marketed Retained 

Maize 1.9 1.3 Million .6 million 

Sor1bum 23,000 3,000 20,000 

Millec 27,000 500 26,500 

Soybean 21,600 19,700 ),900 

Sunflower 18,400 17,200 1,200 

Seed Coaoa 58,500 58,500 0 

Ground nut 33,400 32,800 600 

Source: Zambia, Ministry of A1ricuhure and Co-operatives, Plannin1 Diviaion, Statiatica Section, 1988. 

.... 
"' 
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