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Abstract

A study of dairy production and processing by sraal medium scale
farmers was conducted in Kaduna and Kano StateNigéria. The

survey showed that dairy production is charactetizgy low milk

production, and poor milk hygiene as a result ok thse of
indigenous/local breeds of dairy cattle managed eungastoral

production system by Fulani herders which domirthte dairy sub-
sector. There are limited availability of dairy mhaction and

processing technologies and facilities in thesegearstates. Dairy
processing and marketing are not well developedh Wwand milking

and marketing by Fulani women being a common featlihese local
women process these products into ‘nono’ (fermentatk) and

yoghurt and market these milk products in semi-aoréad urban cities
and in the communities. Identified key constraiatsmall and medium
scale dairy farming are lack of suitable improveckdds of dairy
cattle, lack of modern dairy technologies and ide#, and dearth of
such modern dairy technologies and facilities, afehrth of such
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infrastructure as electricity and access road netwo Other
constraints include the poor socio-economic stattislairy farmers,
poor input supply and distribution system, lackcidit facilities and
insufficient institutional support. In order to prmte the development
and commercialization of the dairy sub-sectorsitecommended that
there should be sustained provision of dairy tebbgies, technical
and business advisory services to dairy farmersgdeno market
development and facilitation and capacity builditiag of dairy
producers and processors. There is the need fatiitutisnal and
infrastructural support and development of a stromgplic-private
partnership (PPP) for enhanced business environnsrd private
sector participation.

Introduction
Over 2% of world milk is produced in Africa. Theiqipal exporters
of milk products are the European Community (EGw\ealand and
the USA, with the EC typically accounting for up half of the total
(Nell, 1990).

Dairying is a biologically efficient system whidonverts large
guantities of medible roughage to milk. Milk protioa is more
efficient than beef production when the nutritiopatential of the feed
resource base is high and therefore capable ofostipg high levels of
production. It is a continuous production processl aequires a
continuous supply of feed of consistently good iyal Beef
production, on the other hand, is often better sthjpo the seasonal
fluctuations that are so common in sub-SahararcéffiNell, 1990).

Dairy production in sub-Saharan Africa is resatttto five
agro-ecological zones, namely, Arid, semi-arid,-sulmid, humid and
highlands (Jahnke, 1982). The five milk producti@ystems
recognized in sub-Saharan Africa are pastoralisnxedn farming,
intensive dairy farming and peri-urban dairying.

Milk production in sub-Saharan Africa has morentlitnubled
over the past 30 years, with most of the growthuoweg since the
mid-1970s. Gains in production have been largelfecttd by
population increases. However, the encouragingdtren that the
annual percentage gains in cow milk production esitie late 1970s
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have exceeded population growth [Shapebal 1990]. In terms of
demand for dairy products in SSA, the World Bang9(), noted that
consumption stands at 27kg LME per caput, growtte ia total
demand 4% per year and income elasticity of dendadfb.

Sub-Saharan Africa augments its milk productiothwdairy
products imported either commercially or as food dionations.
Imported products include dry milk powder (wholedaskin), butter
and butter oil with dry milk powder dominating. @nliquid-milk-
equivalent (LME) basis, dry milk and butter/butieit account for
about 80% of total dairy imports (Shapisd,al, 1990).

With respect to Nigeria, Nwoko (1986), listed ordl@ dairy
plants in Nigeria, most of them in the north, wdhpacities ranging
from 500 to 35,000 litres a day and operating &b 16 100% of that
capacity. The village based traditional dairy pssieg and marketing
system is also an important feature in Nigeria vgitich milk products
as ‘nono’ and ‘fura’ which are marketed in smalivts and large
cities, like Zaria (Simmons, 1973; Waters-Bayer88)9 According to
a 1981 World Bank estimate, only 3% of Nigeria'sioaal herd was
exotic. Most milk is from Fulani-herd cattle. (WeteBayer (1988),
estimates that about 350,000 tonnes of milk froraditionally
managed herds are processed by traditional metnmatisold annually,
compared with an estimate by Nwoko (1986), of 2@Q,Ponnes for
1983. While this latter figure was dwarfed by imigoof almost
800,000 tonnes in 1983 (Nwoko, 1986), traditionabduoiction,
processing and marketing are nonetheless important.

According to Nell (1990), the potential for comrmiafization
of milk production depends to a large extent, agloduction system.
The potential to increase milk output from pasistal and
agropastoralist production systems is limited aapdethds on costs of
collection, transport and processing. Mixed farnmeard intensive dairy
farmers in rural and peri-urban areas have mordraoover their
inputs and improvements in inputs result in inceelasnilk output.
There is thus the potential to increase milk préidacper cow, per
farm and per unit area, which would reduce the pastlitre of the
required supporting infrastructure (input supplyinaal health services
and marketing).
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This study, therefore, examines the potential dommercial
dairy production among small and medium scale fesne Nigeria
with empirical evidence from Kaduna and Kano States

Resear ch M ethodology

The Study Areas

The study locations were Kaduna and Kano stateshadrie prominent
in dairy production in Nigeria.

Kaduna State

Kaduna State occupies almost the entire mid-cemialion of the
northern parts of Nigeria and shares common bordélrs Zamfara,
Katsina, Niger, Kano, Bauchi and Nasarawa Statektha Federal
Capital Territory (FCT). The State is located betwéatitudes 903N

and 1% 32" north of the equator and longitud@s06” and & 30" east
of the Greenwich Meridian.

The State experiences a typical tropical contalentimate
with two district seasons, the dry and rainy seasdrhe average
annual rainfall is 1,272.5mm; average humidity,6866; wind speed,
176.12 knots; average daily minimum temperatur&®tand average
daily maximum temperature, 35438

Kaduna State’s topography is favourable for smak&dium
and large-scale farming and for tourism (KadunateStaconomic
Empowerment Development Strategies, KADSEEDS, 2(B&3$ed on
the 2006 census, the State has a population omélibn (National
Population Commission, NPC, 2006) distributed irLZaAs.

Agriculture is the mainstay of Kaduna State’s egop. It is
estimated that 80% of the population are engagsdall and medium
— scale farming. Predominant feed crops grown éenState are maize,
rice, cassava, sorghum, millet, yam, cocoyam, baadsrish potatoes.
Major cash crops include sugar cane, ginger, toesat@epper,
groundnut, rice, irish potatoes, soya beans artdrtot

The State is endowed with a number of livestodelds, such
as cattle (Bunaji), goats (Sokoto Red, West Afridawvarf), sheep
(Yankari, Balami, Uda), pigs (Yorkshire, Hampshirgdultry (layers,
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broilers, ducks, turkeys, etc.), rabbits, fish dmek-hives (National
Livestock Survey, 1990).

Of the 14 million heads of cattle in Nigeria, Kadu State
accounts for 7%. The decline in dairy developmeverahe years
could be attributed to such factors as faulty desigproach, unstable
government policies, non-involvement of the privagetor, and non-
inclusion of livestock farmers from the on-set (kKind State
Government, KADSG, 2005). The dairy sub-sector Iso aunder-
developed resulting in low milk production, poorlknhygiene and
prevalence of diseases. It is also affected by latkprocessing
facilities, equipment and supplies.

Kano State

The total land area of Kano State is 20,760sq kth W;j754,200ha of
agricultural and 75,000 ha of forest vegetation grazing land. It is
bordered on the east by Adamawa State, to the snpuauchi and
Kaduna States, to the west is Katsina state wiloiléhe north are
Katsina and Jigawa states.

The temperature of the State usually ranges betwae
maximum of 38C and a minimum of 15°6. The average rainfall is
between 63.3mm and 48.2mm in May and 133.4mm amdnb®n
August, the wettest month (Kano State Governme8GK2005). The
rainfall pattern is unimodal with an average rdinéh 600mm (Kano
State Economic Empowerment and Development Strat€§EEDS,
2005).

Kano State is made up of 44 LGAs with a populatdrd.4
million (National Population Commission, NPC, 20@@}h an almost
equal distribution of males (51%) and females (49%PHEEDS,
2005).

Agriculture is the mainstay of the state’s econanwplving at
least 75% of the rural population. Rain fed and Ibs@ale irrigated
agriculture are practiced in the State at small medium scale levels.
Crops grown include cotton, guinea corn, groundnutsize, cowpeas
and varieties of vegetables. The State has anastihi, 754,200 ha of
cultivated land area and 75,000 ha of forest véigpeta
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Major livestock produced in the state include leatiwhile
Fulani, Bunaji and Rahaji Breeds), sheep, goatspanitry (KSEEDS,
2005) The estimated total livestock population . @illion with an
output of 2,36,102 mt of meat, 87 million litres milk and about 49
million eggs per annum.

The farming system is characterized by mixed drogp@nd
mixed farming and sedentary pastoralism/trans-hsmakbout 62
different cropping patterns or mixtures featurethe mixed cropping
system. The percentage of households growing diftecrops are as
follows: 61.8% for sorghum, 44.2% millet, 52.7% me&i 16.4% rice
and 27.3% groundnut (Kano Agricultural Programm@aD®, 2007).
Mixed farming is the dominant system of agricultyseoduction with
crop production combined with rearing of livestaeid poultry.

The livestock sub-sector is under-developed. ¢thiaracterized
by low milk output of local breeds, and poor milkghene, among
others. Further, dairy production is adversely a#fid by lack of
equipment, inadequate facilities, limited skillederspnnel and
inadequate infrastructure such as rural accesssrdadgildings and
irregular electric power supply.

Private sector participation in livestock prodanti on
commercial basis is gradually picking up in theestdhis is seen in
the form of setting up small-holder dairy farms sisting of upgraded
cows using Friesian and/or Simmental bulls. It bseyved that milk
yield from upgraded cow per day averaged 8 litrestead per day.
This is 800% higher than the production from tlaglitional cow. Thus
a wide difference in output indicates high potdntian
commercialization of small-holder dairy productisgstem in Kano
State (Kano Agricultural and Rural Development Auity,
KNARDA, 2007).

Sampling Procedure

Three stage sampling method were used in the s®lautrespondents
for the study. The first stage concerned the randampling of five
(5) representative urban and rural LGAs respegtivEthe second stage
involved the purposive sampling of ten (10) smaltl anedium-scale
dairy farms respectively for the study. The thirdidinal stage focused
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on the identification of about 3 key officers maimggthe farms for in-
depth interview and/or group discussion. In totbout 60 farmer
respondents were involved in the study.

Methods of Data Collection
Primary data were generated through consultatioetings, focus
group discussions (FGDs) and in-depth interviewsefihgs and
discussions were organized with various stakehslded target groups
involved in dairy production in Kaduna and Kano t&a Indepth
interviews were targeted on key informants. Guidétussions and
in-depth interviews were organized to elicit rellevdata in line with
the objectives of the study.

Secondary data were collected from journals, tieehmeports
from the Kaduna and Kano State Agricultural Deveiept
Programmes, ADPs, and other relevant publications.

Data Analysis
Primary and secondary data were collated and sedetor analysis
with the aid of a computer programme, the Staastitackage for the
Social Sciences (SPSS).

Descriptive statistics such as mean, frequencisles and
cross-tabulations were used to characterize andysanghe data
generated from the study.

Results and Discussion

Kaduna State

Characteristics of Small and Medium Scale Dairy Production

The estimated number of cattle in Kaduna is 2,048, Qvhile the
number of cows-in-milk is 771,516. Total milk pradion per annum
is 416.7 million litres with a yield figure of 1.ktres per day. The
estimated net income per animal per day is abolit\ebra.

Dairy production by farmers in Kaduna State is ahterized
by low milk production and poor milk hygiene. Lowilknyield or
production could be attributed to the use of indmes breeds of cattle.
The predominantly local breeds such as Bunaji @vifitlani) and
some Rahaji and Sokoto Gudali managed by pastisrdisve poor
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genetic quality for milk production. High-producimgxotic breeds are
few and are found mainly on commercial private faumder intensive
management.

Dairy Production Systems

Kaduna State has an agroecological climate with-seich sub-humid,
plateau and well drained soil that favour dairydarction. The socio-
cultural background of the population has high dedntor milk and
milk products. The following dairy production syste are prominent
among small and medium scale dairy farmer in Kad@iate:
pastoralism, agropastoralists and intensive daiayming. With
pastoralism, the pastoralists move around withr theids in search of
fresh pasture lands or grazing areas. Agro-pastorak practiced by
sedentary farmers who grow food crops and also keeptock. In
intensive dairy farming, farmers use part or alltlodir land to grow
fodder crops for their dairy cattle. This systemdaifry production is
mainly undertaken by small farmers using family dab while
commercial farms use hired labour.

Dairy Processing and Marketing
Available milk processing technologies were ideadfto include hand
milking and churning by local milk maids, milk feemtation to
produce local yoghurt, semi-mechanical yoghurt makiand
mechanized milk processing. Hand milking and clgns common
practice among pastoralists or traditional smalesand medium scale
dairy producers in Kaduna State. Their major preegsproducts are
yoghurt, ‘nono’ fermented milk. Semi-mechanised andchanized
dairy processing feature mainly in commercial medand large-scale
dairy farms in the state.

Some of the dairy processing plants in the statiede NIYYA
Your Farms, Kaduna; Home Fresh Yoghurt, Kaduna; FRINk
Yoghurt, Zaria; NAPRI Yoghurt, Shika-Zaria and Mifal-farms,
among others. They use mechanical methods in mogcesilk into
yoghurt and other milk products in the State.

There are about eleven (11) dairy processing plank&aduna
State. Many of these dairy firms engage in bothroencial production
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and processing of milk into varieties of marketapteducts. These
may be fresh milk or processed milk products, sashyoghurt and
‘nono’ fermented milk, which are sold or marketed Fulani women
in the communities, as well as in semi-urban anbamrcities of
Kaduna, Zaria, Birni Gwari, Kafanchan, Zonkwa, eitie Kaduna
Federation of Milk Producers Cooperative Assocratid td
(KFMPCAL) is an umbrella organization for abouttfof40) village
milk associations that are engaged in milk produntprocessing and
marketing in Kaduna State.

Constraints of Small and Medium Scale Dairy Farming

Identified constraints to dairy production in Kadurbtate were
unavailability of improved breeds of dairy cattlegh cost of using
exotic or improved breeds, unhygienic milking preses and
inadequate health care provision and facilitieorRyenetic quality of
local breeds of dairy cattle limit their milk yietd a low uneconomic
level when compared to the exotic breeds of Fnesialstein and
New Jessy. High cost of using these exotic or imgddoreeds of dairy
cattle and associated high technology such ascatiinsemination for
producing cross-breeds constitute a major probf@ther related costs
such as transportation and management costs aiaalcfactors that
limit enhanced commercial milk production and pssieg among
small and medium scale dairy producers and processathe state.
Unhygienic milking/processing due to lack of or wvaiability of
milking parlours and equipment lowers the demandiiok and milk
products from small and medium scale dairy prodsiesd processors
in the state.

There are limited institutional capacities in gaiarming with
respect to the use of artificial insemination rmethtequipment in
Kaduna State. Most of the breeds are local, andadé@ exotic bulls
on some farms are imported for the purpose of doossding to
upgrade the local breeds for higher milk producti@enerally semen
equipment, exotic bulls and standard milking maekiare imported
from Holland, India and China.

Kano State
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Characteristics of Small and Medium Scale Dairy Production

The estimated dairy cattle population in Kano Stee900,000.
Specifically, the estimated total milk productionthe state is 810,000
litres. Thus milk yield per animal is about 2 Igrdn terms of returns
or income, the estimated net farm income per anpealday is 100—
150 Naira.

Two prominent breeds of cattle (Bunaji/White Fulaand
Rahaji) are found in the State. The productivityrase breeds of dairy
cattle are threatened by insufficient feed with thght quality
[KNARDA, 2007]. Dairy production practices are poedinantly
traditional with low milk yields and slow growthtes.

Dairy Production Systems

There are five types of dairy production systenad #re recognized in
sub-Saharan Africa. These are pastoralism (nonauictranshuman),
agro-pastoralism, mixed farming, intensive dairynfeng and peri-
urban dairying. However, the commonly practisedrydg@roduction
system in Kano State is pastoralism. Under thditicmmal system, the
pastoralists are with the herds always and movéraaally looking for
fresh grazing areas. It is characterized by sudrsist, milk production,
communal grazing, low milk output and limited pdtah for
commercialization. Although the other dairy prodoictsystems exist
in Kano State, intensive dairy farming and periaurimilk production
have good potential for commercialization than paestoral system.
These are mainly practiced by medium and largeesttaly farmers in
Kano State.

Dairy Processing and Marketing

There are varied numbers of available milk productechnologies in
the State including local milk processing techngléay fresh milk and
yoghurt production. Hand milking and churning cimg¢ a common
practice among Fulani women who process fresh mmi& ‘nono’
(fermented milk) and yoghurt. They market theseknmtoducts in
semi-urban and urban areas of Kano State. A fevaialy owned milk
processing facilities exist with an estimated cépaatilization in
processing activities of about 25-30%.
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Constraints of Small and Medium Scale Dairy Farming

There are many constraints that bedevil dairy pcodn in the State.
The most critical problems identified were lackspiitable improved
breeds of dairy cattle, lack of modern dairy faes and lack of
infrastructure (e.g. electricity, access farm roatwork, etc.). Others
include poor socio-economic status of dairy farmpo®r input supply
and distribution system, insufficient institutionsipport and lack of
credit facilities to dairy farmers, among otherscél breeds of dairy
cattle have limited potential for optimal milk praction. Only few
farmers have exotic bulls for cross breeding pugpok is important to
note that there is little or no rural roads condtd or electricity linked
to dairy producers and processors in Kano Statesdhdentified
constraints hamper the commercialization of smadél medium scale
production and processing in the State.

Conclusion and Recommendations

Kaduna and Kano States of Nigeria have the poteritia the
development and commercialization of the dairy stduin Nigeria.
This is against the background of the climate agdb-gcological
conditions as well as the socio-cultural and octopal
background/characteristics of the population. Havethe identified
constraints above need to be addressed for thezatah of these
potentials. Thus, the following recommendations preffered for
action:

1. Provison of appropriate dairy technologies and advisory

services

Advisory services and dairy technologies such agtiebulls

for cross breeding, milking parlour and milking rhaes, etc.,
should be made available to dairy farmers in theteStThe
States Agricultural Development Programmes (ADR#PRI,

FAN Milk and other service providers should be feddto
educate and provide technical support to dairy peeds and

processors on improved animal production and health

technologies, milk hygiene and milk handling, tyamgation
and marketing.
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2. Provision of technical and business advisory services

This could be in terms of construction of standeattle pens,
milk collection and preservation, milk transpomati and
marketing, etc. Other areas of intervention foryl@roducers
are with respect to improved breeds, pasture manaige
collection centres etc and in the case of dairycgseing,
provision of chilling machines, preservers, boilemsntrifuges,
packaging and cold storage facilities.

Marketing agents and consumers should be targeted
with business advisory services on linkage withcpssors,
product management for quality standard, producitedge,
storage and handling.

3. Market Development and Facilitation
Dairy marketing in Kaduna and Kano States is noil we
developed because of weak linkages between praglucer
processors and marketers. Modern infrastructureh) sis cold
vans, storage facilities and collection centresnateadequately
in place.

Thus, the type of market facilitation required urobé
the establishment of collection centres at stratéggations in
the dairy value chain clusters. These collectiontres should
have grading, quality control and packaging faesit Dairy
farmers should be encouraged to be members of taimers
associations to promote cooperation and resou@eugment
and distribution among themselves in Kaduna andkstates.

4, Capacity Building/Training

Small and medium scale dairy producers and processo
these large states are grossly lacking in modesdymtion and
processing techniques or methods. Thus there indee to
equip them with the knowledge and skills with retpe best
practices in dairy production and management, @siog,
storage/preservation and marketing. They also sepgort in
the area of group dynamics, organizational manageme
financial management, accounting and farm recoegikeg).



219 Dairy Production Among Small and Medium Scale Fasmne Nigeria: A Case
Study of Kaduna and Kano States

5. I nstitutional and I nfrastructural Support
There is the need to strengthen the linkages betweailable
relevant institutions in Kaduna and Kano State$ wiall and
medium scale producers, processors and marketdrsseT
institutions include commercial banks, communicatimedia
(e.g. radio and television), Power Holding Corporat of
Nigeria (PHCN), Dairy and development partnershsas the
world Bank and FAO, etc. There is an opportunity Sgnergy
between these institutions and dairy farmers/pmrss for
technical and funding assistance. This will be itdaswith the
development of a functional public-private sectartpership
(PPP) arrangement between the government and thatepr
sector. There is the need to promote business@magnt for
the commercialization of small and medium scaleydairming
through adequate provision of such infrastructieelactricity
(power supply), access roads and water supply and
transportation facilities.

With  the implementation of the  above
recommendations, it is expected that the dairy sadter will
be developed and commercialized; thereby contniguti
significantly to the non-oil sector Gross DomesBcoduct
(GDP) in Nigeria.
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