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INTRODUCTION

" Africa has aﬁ area of 30 million km? and extends from about latitude
37.5° north to 40° south of the equator. As a result of thé major differences
In farming systems and level of agricultural davelopment in fﬁe subtropical or
Mediterranean region in the extreme north and south of the contiéent this paper’
is limited to Tropical Africa. TropicallAfrica lies between two imaginary lines
corresponding to latitudas 20° north and up to 26° south at its~widest pcint.
The northern line runs from Cape Blanc on the Atlantic coast of Mauritania to the
northern tip of Ethiopia on the Red Sea coast. The southern bodndary runs from
Mocamedes on the Atlantic coast of Angola southeastwards to the southermost tip
of Mozambique on the east coast of Africa including the island of Madagascar.
This is a land mass &£,150 km long from north to south and 7,400 km wide from
sast to west with an area of 22 x 100km2 (Kimble, 1962). In area tropical Africa
amounts to about 18.3% of the world's surface equivalent to twice the area of the
United States. It exhibits great diversity in relief, ciimate, vegetation,
peoples e d cultural historical features a revi.s of which constitutes a suitable

background to the agricultural systems and foud producticn on the continent.

Paper presented at the USAID/ADC Seminar on 'Improving the Developmental
Effectiveness of Food Aid in Africa", 25rd - 26th August, 1981, at Abdijan,
lvory Coast,



Environmental Setting

Physically, tropical Africa consists of a massive plateauxlsufrounded by
a coastal plain of varying width a major proportion of which is undulating
lowlénd ranging In altitude from zero to 600m. To the north and west and rising
above 600m are the Guinean highlands, Ahaggar (2918m) and Tibest] (3415m)
mountains, Cameroun (4070m) and Adamawa highlands. To the northeast are the
Ethiopian highlands (4520m) south of which is the high piateaux of east Africa
with its highest points at Mount Kenya (5202m) and Mount Kilmanjaro (5363m) and
extending to the Angola plateau to the southwest. Three méin river systems which
dissect the plateau consist of those flowing into the Atlantic ocean including
the Congo (4,700km long) and Niger (4200km), those flowing into the Indian ocean
the longest of which is the Zambezi (2700m) and the Nile (6,500km) flowing into
the Mediterranean ses. Many of these run down the edge of the plateaux through
falls and cataracts thus obstfucting navigation. A striking feature of Africa
is the Rift valley,a deep trench the eastern arm of which cuts across the Kenya
highlands extending to the Ethiopian highlands and the western arm extending
from the Luangwa valley through Lake Edwards to the Upper Nile valley. Within
the Rift valley are some of the world‘s largest and deepest lakes (Lake Victoria
{83,00km?) Lake Tanganyika 1,434m deep).

In the tropics, temperatures are uniformly high all the year round and with
the exception of highland areas, mean temperatures during the coldest months
usually exceed 18°C. ' an annual temperatures range from 20 - 30°C and annual
temperatures of above 30°C occur in the desert areas such as the southern parts
of the Sahara desert. Annual temperature ranges are low and are often exceeded
by the duirnal ranges. Solar radiation varies from about 330 cal/cmz/day in
the rain forest region near the coast to over 580 cal/cmz/day inland at the

desert margins. High relative humidities in excess of 80% occur throughout the



year close to the equator especially in the Congo basin and west coast of Africa.
Inland and at higher latitudes the relative humidity varies with the season and
may be below 30% during the dry months. Rainfall varies from up to LOOOmm in

some areas close to the equator to below 100mm in the semi-desert and desert

areas of the Sahara and southwestern Angola close to the Namibian desert (Figure 1)}.
On the basis of a comprise among classifications of élimate by Trewar tha (1968),
Hare (1973), Troll (1966), etc. the climates of trogical'AFrica consist of

(i) Tropical rainy climates of the Af tropical wet or perhumid typé with almost

no dry month and total annual rainfall in excess of 2000mm, (i1) Am humid tropical
wet climate with rainfall of 1500 - 2000mm width bimodal rainfall and 9-11+ humid
months; (iii) Aw tropical wet moderately humid to subhumid tropical climate and
rainfall of 17100 - 1500 mm in 7-9months, (iv) 8sh Dry troplical climate consisting
of a subhumid/semi-humid tropical climate with 750-1100mm rainfall in L} - 7months
and semi-arid climate with ainfall of 500 - 750 mm In 2-4} months and (v) Bw arid
and desert climate with rainfall below 500 mm in less than 2 menths of the year.
Vegetation zones paralle! the climatic zones especially in relation to amount

and duration of rainfall as fcllows:

Climate Rainfall Duration Yegetation
1) Rainy climates 9.5 - 12 months Equatorial or tropical

rainforest mostly evergreen
dense forest.

2) Humid Seasonal (wet and 7-3.5 months Mixture of evergreen and
dry) Humid - subhumid deciduous forest northern
tropics margin derived savanna.
3) Moderately Humid/Semi - L} - 7months Tropical savanna and
Humid Climate deciduous trees. Tall grasses
Miombo forest and Brachysteaia
woodland.
4)  Dry semi-arid climate 2-4} months Thorny shrub; Acacias and

chort gresses.

5) Arid and Desert 0-2 months Grass steppe; Thorny scrub
and desert with short lived
annuals .



Along coastal areas there may be coastal swamp anu mangrove vegetation.
Highland areas of over 900m-altitude have montana vegetation corresponding to
vegetation zones encountered progressively at higher latitudes. rom the
savaﬂnah woodland of the plateau through forest and bamboo thickets, lobelias

.and then grasses below the snow line. It must be noted fhat there ar= local
variations such as the coastal savanna along the coastal . areas of Togo and Ghana,
some savanna vegetation within rainforast areas due to some physiographic features
and the disturbance of climax vegetation by man through burning, grazing, clearing,
farming, etc. resulting in most of the forest areas being converted to secondary
bush and derived savanna.

Soilg of tropical Africa are In general highlv weathered and of low inherent
fertility except for young volcanic soils and alluvial soils in river flood plains
and valley bottoms. The main soil groups consist of Alfisols, Ultisols, Oxisols,
Vertisols, Entisols, Inceptisols, Aridisols and Mollisols (Figure 2). Brief
remarks about these are presented in Appendix 1,

Socio-eccnomically speaking countries of tropicﬁl Africa exhibit marked
similarity in that they (i) gained their independence during the last 25 years,
(i1) belong to some of the least developed countries of the world, (iii} have
rapidly (2-3% annually) growing populations with over 40% between 0-15 years of
age, (iv) suffer from acute shortage of trained manpower at various levels and
disciplines, (v) have over 60% of the population engaged in agriculture, (vi)exhibit
marked cou: try or regional specialization in agricultura! commodities with most of
them depending on just one or two commodities and/or minerals for foreign exchange,
(vit) have in the past given higher priority to cash or export crop production,
impro. :ment, extension and marketing with the neglect of food crops, (vii) are

increasingly relying on food imports to satisfy rapidly increasing demand due to



population 'explosion', urbanization, etc.

Despite these similarities the diverse peoples of these coun;ries exhiblt
marked differences in colonial background and related socio-economic institutions
such as rellgion and economic development, degree of commercialization of
agriculture, political institutions, stability and development strategies. The
interaction of the various peoples with environment, materials and technology haé

mainifested itself in diverse agricultural ;Yétems reviewed below.

DEVELOPMENT OF AGRICULTURE IN TROPICAL AFRICA

The evidences about the origins of African agriculture in‘relation to the
time, process, materials and resource bése are lost In the sands of time as
elsewhere. Ideas that now prevail are based on few archaeologfcal, botanical, -
historical and other evidences for details of which reference should be made to
Murdock (1959), Porteres (1962) Clark (1970), Wfigley (1970), Shaw (1972, 1976,
and 1977), Purseglove (1976), Harris (1976), Coursey (1967 and 1976) and Okigbo
(1978), etc. In piecing together the avajlable evidences of orlgins.of African
agriculture, there has been a long standing controversy between propénents of
diffusion such as Clark (1970) and o){ver and Fagg (1970) and those of independent
origin such as Murdock (13959) and Porteres (1962). It is now, however, generally
accepted that African agriculture is the result of several centuries or even
thousand. of vyears (at least 4000 years) of evolution by trial and error involving
independent ennoblement of several species of African crop plants with some
diffusion of ideas and transfer of materials and practices from elsewhere and
~ Interactions thereof (Okigbo, 1978) . One important idea widely accepted was that
advanced by Porteres (1962) who held that Africa developed two agricultural

complexes - a seed agricultural complexes characteristic of the savanna and




Involving the cultivation of grains and seed bearing crops in open fleld sys tems

and a vegecultural complex peculiav to the forest regions and involving the growing

of roots, tubers, and cuttings in gardens rather than in fields. Harlan (1971) put
forward a theory of centers and noncenters in which he indicated that associated
wlth the middle east or southwestern Asian center of domestication are African
centers of plant domestication around Ethiopia and west Africa. According to
Harlan, et al (1976) and based on several sources of evidence, 'traditional

African agriculture is a mosaic of crops, traditions and techniqués which does

not reveal a center, a nuclear area or single point of origin'. Thus after
thousands of years of hunting and gathering, aspects of which are still practiced
today, and about 4000 years ago were domesticated African yams (e.g. Dioscorea
rotundata, - white Guinea yam) as the major staple food crop on the forest margins

east of the Bandama river in lvory Coast (Coursey, 1969) and to the west of it,

the red rice (Oryza glaberrima)starting from the middle Niger Delta (Porteres,

1962) which is perhaps one of the earliest flood water farming or decrue

agriculture in Africa. Notable Affican domesticates include the following:*

A. VEGECULTURAL ZONE

Root Crops

Dioscorea rotundata White Guinea yam

D. cayenensis Yellow Guinea yam

D. praehensilis Bush or forest yam

D. dumetorum Butter or ciuster yam
E. bulbifera Aerial yam
Plectranthus esculentus Hausa or Kafir potato
Solenostemom rotundifolias Piasa

Sphenostylis stenocarpa African yambean




Tree Crops

Elaeis guineensis
Cola nitida

Cola acuminata
Cola lepidota
Treculia africana

Dacryodes edulis
Irvingia aabonensis

Vegetables, Nuc¢s and Seeds

Abelmoschus esculentus
Telfairia occidentalis
Vernonia amygdalina
Solanum macrocarpum
Sphenostylis stenocarpa
Celosia argentia '
Cucumeropsis edulis
Colocynthes vulgaris
Ricinus communis
Lagenaria siceraria

Orlza glaberrima
Aframomum melegueta

Cereals

Sorghum bicolor
Digitaria exilis

D. iburua

Pennisetum typhoides
Eleusine -oracana
Eragrostis teff

Grain Leaumes

Vigna ungiucuiata
Voandzeia sub zrranea
Kerstingiella geocarpa
Cajanus cajan

oll palm

Gbanja cola

Abata cola

Ochicha cola .
African breadfrult
African pear
Nature mango

Okra

Fluted pumpkin
Bitter leaf
Afrlcan egg plant
African yambean
Shoko yokoto
White melon

Equsi melon
Castor bean
Bottle gourd

B. RICE ZONE

African or red rice
Molegueta pepper

C. SORGHUM - MILLET ZONE

Guinea corn or sorghum
Fonlo or Hungary rice
Black fonio

Pearl (candle) millet
Finger millet

Teff

cowpea
Bambara groundnuts
Kerstings groundnuts
Pigeon pea



Tree Crops

Butyrospermum paradoxum Shea butter
Parkia fillicoides Locust bean
P. clappertomiana " "
Tamarindus indica Tamarind
Adansonia digitata Baobab

Vegetables and Miscellaneous Crops

Polygala butyracea Black benniseed

Sesamum indicum Sesame
Citrullus vulgaris Waterme lon
Hibiscus subdarirffa Rosel le
Ensete ventricosa Ensete
Cucumis melo Melon
Catha edulis Kath

The production of these crops was based on an early slash and burn shifting
cultivation system. About the first millenium A.D. came Asian crops with several

of them coming through Madagascar island. These included:

Cereals

Triticum spp. Wheat
Hordeum vulgare Barley
Oryza sativa Rice

Root Crops

Colocasia esculent Dashean, Taro
Dioscorea alata Water yam
Zingiber officinal Ginger
Legumes

Pisum sativum Pea

Cicer arietinum Chick pea
Lens esculenta Lentil
Glycine max Soybean

*Adapted frem Harris (1976).



Tree Crops

Citrus spp Oranges, grapefruits, etc.
Camelia sinensis Tea

Musa spp. Banana, plantain

Margifera indica Mango

Cocos nucifera Coconut

Vegetables and Miscellaneous Crops

Solanum melongena Egg plant
Alluim cepa Onion
Saccharum officinarum Sugar cane

Fcllowing the discovery of America in 1492, these were introduced later

at various times several American crops Including:

Cereals

Zea méxs Maize

Legumes

Arachis hypogaea Groundnut, pea
Phaseolus vulgaris Common bean

P. lunatus Lima bean

Root Crogs

Manihot esculenta Cassava
|pomoea batatas Sweet potato
Xanthosoma saqittifolium Tannia

Solanum taberosum Potato

Tree Crops

Theobroma cacao Cocoa

Persea americana Avocado
Anacardium occidentale Cashew

Carica Papaya Paw paw, papaya

Psidium quajava guava




Vegetables and Miscellaneous Crops

Capsicium annum Chillies

L. frutescens Sweet pepper
Curcubita spp. Pumpkins,; squash
Ananas comosus Pine ‘apples
Lycopersicum esculentum Tomato

Gossvpium hirsutum Upland cotton

G. barbadense - Sea island cotton
Agave sisalana Sisal.

Many of these exotic (Asian and American) crops were not only cultivated
as the related indigenous Africén crops but were grafted into the existing farming
systems. Moreover, it would appear that several of them (As}an yams, cocoyams,
plartains) were easily processed and prepared for eating as thé‘Tndigenbu§LYaﬁé
and each became adapted to similar ecolbgical 2zones as in their original homes.

Most of the livestock were domesticated elsewhere or weré introd;ced from
north Africa and south-western Asia. These included goats, sheep, chickens, pigs
and ducks. Some llvestock became adapted to dIfferent ecological zones. For
example, the humped cattle (Egg indicus) of India were mainly adapted to the
African savanna and tsetse free areas and European type cattle (Bos taurus) was
also kept originally in north Africa and now in subtropical and highland areas
of the tropics. Only the Ndama and Muturu (African shorthorn) trypano-tolerant
cattle were adapted to the forest zones of west Africa. These were poor milk
yielders and it Is for this reason that l{vestock rearing and milking was not
part of 'he culture of African peoples in the forest of tropical Africa. Only

the Guinea foul Is strictly indigenous to tropical Africa.

~Changes In Agricultural Systems

The agricultural systems in tropical Africa have not remained strictly
traditional and unchanged. Various factors and developments have brought about
changes in the agricultural systems of tropicail Africa. According to Oklgbo and

Creenland (1976) these changes arose from:



1

2)

3)

10

Introduction of Asian crops listed above during the first three centuries
A.D. and later introduction of American crops after 1500 A.D. Thesé various
crops changed the resource base of the African farmer and no doubt con-
tributed significantly to capabilities for supporting population increases

at various times. Associated with these are production; processing and

other tg;hniques. There is also no doubt that fntroduction of exotic crops
relegated some indigenous crops to the background énd led to our current
inability to realise their full potentials because they inifial]y laéked

some of the characteristics that have made some introductions more attractive.
Population explosion initially resulting from introductions of exotjc

crops but later more due to advances in science, medicine, sanitation and
public health which has resulted in fncreasing pressures on the land.

This has drastical[y shortened the fallow perlods necessary for maintenance
of soil fertility and productivity in the shifting cultivation system, and
resul ted in‘bush and grass fallow systems and intensive more or less
permanent production systems currently in vogue in many areas.,

European colonization of Africa started with commercialization of wild forest
products such as the Guinea pepper and rubber and later oil palms, groundnuts,
cotton, etc. The differences In the policies of the various
metropolitan and industrial countries of Europe have had far reaching

effects on African Agriculture. British colonial policies in East Africa
more especially in the Kenya White Highlands and the Rhodesias where there
was early Interest In establishment of English settlements resulted in a
different land acquisition and tenure system that led to development of
largescale European type farms producing subtropical or temperate crops
mainly for sale. At the same time the natives were either made labourers

on the large scale European farms or farmed as peasants In the traditional
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farming systems. On the otherhand, In west‘Africa where the lowland

malaria Infested areas did not favour European settlement,Brn;ish policy
encouraged smallholder tree and cash crop production rather than plantat}ons.
Conmerciélization cf cocoa, oil palms, ru?ber and groundqu;s-production did .
take place based on government support in research and extension and the
farmers' initiative in response to the returns from the cash crops which
were susceptible to fluctuating world prices. This policy which did not
encourége plantations then abpeargd good, humane, and somehow more
'democratic' but now constitutes a major stumbfing block in efforts to
Increase production since smallholder tree crop plantations~are umable to
absorb certain inputs that large-scale farms can take full advantage of.

For this and other reasons a different.policy that encouraged plantations

In Malaya has resulted In continuing ability of Malaysia to maintain Its
place in the world oil palm and rubber production.

French policy of encouraging plantations and cash crop production in
west Africa more or less on a 'partnership’ basis while to some extent
discouraging until recently development of local capabilities in research,
managerial and technical competencé of Africans has also resulted In con-
tinuously increasing production of many cash crops in lvory Coast and
Cameroun. In the latter this policy reinforced an earlier German p]antation
policy. It should also be borne in mind that it is & policy that has not
always been successful where major political changes have taken place such
as in Zalre, Angola and Republic of Guinea where the exodus of expatriate
technical staff and managers on the eve of independence, limited local
management and technical capabllities. Moreover, to some extent, political
instability and changes in strategy or ideology has led to disappointing

performance of the agricultural sector. There are, however, situations
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where African t;ke over of largescale farms, for example in Kenya, has not
resulted in similaf disappointing consequences.

The general high priority given to cash or export crop production by
the colonial powers often to the neglect or.disadvantage of the food crop
sector is largely responsible for the current food problems that will be
considered in more detail later. European colonization génefally did resuit
In commercialization of farmlng and de;;TobméBé.df'ah eprfilézdﬁamy and
limited local markets and‘supporting infrastructure. European coionizafion
did also result In the accelerated growth of urban centers and some
commercial production of food crops and horticﬁltural crops in market
gardens initially for satisfying demands of European settlements but later
for satisfying general demands of high rate of urbanization in Africa which
I's double is double the world average (Mabogunje, 1976).

Development of railways and road systems associated with building of
settlements, markets and farms along them has had a lot of influénce on
farming systems. It has resulted In movement of materials (crops, equipments,
techniques) rapidly from one part of Africa or a country to another. It

gave strong impetus to the commercialization of agriculture and facilitated
movement agricultural and industrial products to and from local and foreign
markets and consumers.

The expansion of cassava production due to the crop's adaptation to shortening
periods of fallow which result in fall in soil fertility in addition to the
demand for cheaper staple foods in urban centers (Morgan 1959). Moreover,

in areas where dry season ranges from | to 4 months cassava Is one of the

few food crops that can thrive without irrigation. Consequently, cassava

has brought about changes In crop combinations and sequences in addition to

land use.
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6) There are major changes in farming systems being brought about by
mechanization, growing of fruit§ and vegetables for local processing,
canning and packaging both to satisfying local requfrements and for export.
There are commercial farms for production of tométoes and other vegetable;
and flowers for export in such countrie; as Senegal; Ivory Coast, Kenya,
Upper Volta, etc.

Finally, recent developments in industry, for example, production of
plastics and results of increased pace in agricultural rasearch in both food and
non-food crops have resulted in improved crop and animal varieties, new and better
techniques and equipment which are bringing about remarkable changes in farming

or agricultural systems in different parts of Africa.

REVIEW OF AGRICULTURE AND AGRICULTURAL PRODUCTION SYSTEMS IN TROPICAL AFRICA

A simplistic model of a traditional farm in tropical Africa consists of
a pattern of fields at different distances and In different directions from the
compound and/or homestead garden (Figure 3). On each of the flelds and the
homestead garden is practiced different methods of soil management and fertility
maintenance usually with fallows, clearance systems, production systems for varying
numbers of specier of crops and/or 1ivestock according to prevailing practices,
customs and needs of the farmer. Thus each traditional farm is a complex'of units

or subsystems differentiated from others in terms of physico-chemical (soils,

water, climate and nutrients), biological (crops, animals, pests), socio-economic

(1abour, markets, preferences, religion, customs), technological (tools, machines,

practices) and managerial (knowledge, decision making process, courage) elements

of the production process aimed at satisfying certain objectives of the farmer.
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The farm may be an enterprise and means of livelihood of one or more individuals,
usually a family unit with only some or 21! members participating for part or most
of the time in farm work. The general features of tradltional tropical African
%arminj or agricultural production systems based on Oklgbo (1975, 1980 =nd 1981)
and Okigbo and Greenland.(|976) are listed below: |

1) Farm sizes are small with over 60% of them ranging in size from 0.10 té
3 ha. There are few but increasing numoers of larée scale farms in Zambia,
Kenya and many other countries in addition to tree crop plantations in
countries such as lvory Coast and Camerovur.

2) Farming is predominantly for subsistence but with fnctgggqumgnd_!arylpg
degrees of commercialization with the percentage of produce told for cash,
according to Cleave (1974), ranging from 3% for maize In Chiweshe (Rhodesia)
to 95% for cocoa in Abeokuta (Ogun State cf Nigerla) and percentage of
farms under cash crops ranging from 8-85%.

3) Widespread reliance on simple tools and human labour for most of the farm
work; minimal mechanization and 1imited use of animal] power In large areas
where tsetse flles and trypanosomiasis are endemic.

4) There Is widespread use of slash and burn clearance systems of which local
variitions of this and preplanting cultivations exist.

5) Reliance on fallowina and nutrient cycling by plants for restoration of
soil fertility lost after each cropping phase is a common préctice.' This
is an ecologically scund low input practice for extensive agricul ture but
with Increasing population and pressure on the land, the fallow period has
become drastically shortened in some areas and is unable to restore soil
fertility without fertilizers.

6) With the exception of some cash or export crops, there Is very limited use
of costly inputs such as fertilizers and pesticides. This is because many

of the farmers lack credit or capital for the purchase of inputs and payment
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for services.

Most farms in tropical Africa suffer from shortage of labor .eSpecially
during peak periods of clearing, land.preparation, planting, weeding and
harvesting. Shortage of labon 1is the result of divisfcn of labor among
the sexes, most of the children in school unable to assist in farming,
low returns to agricultural labor and drudgery in farming”engouraging
rural/urban migration; somet imes compef}gfbn-&ffﬂ inaustr§4}nlzﬁgmlabor
market and change in standards that has resulted in detestation of manuél
work. The overall result of this is that farming Is increasingly left

to old men and women.

Most farming activities, cropping patterns and systems and some aspects of
livestock production are dependent on the prevailing rainfall regime and
amaunt. Irrigated agricul ture of traditipna] or modern types have made
llmited impact especially in thé Sahel where periods of drought spell
havoc to man and stock.

There is a diversity of farming systems ranging from true shiftlng
cultivation and nomadic herding where sattlement is often moved to
permanent cultivation and intensive livestock production such as modern

poul try production and dairying. True shifting cultivation is now rare

but was reported to be restricted to parts of Rhodesia (Zambia and Zimbabwe) ,

Allan (1965), the Ivory Coast and Cameroun or Cameroun/iHligerla border

(Mérgan, 1969, Grigg, 1974). Nomadic herding is widespread in the semi-arid,

Sahel and Sudan savanna areas and adjacent dry regions in west and east
Africa. It should be noted that true shifting cuitivation where homesteads
are moved with farms has probably been replaced by systems involving
permancnt homesteads and temporary huts on or close to distant farms. It
Is more correct to say that shorter bush and grass fallows of varying but

longer periods of cultivation and different shortened periods of fallow
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now exist In tropical Africa.

Permanent cultivation occurs in (i) compound farms, kitchen or homestead
gardens, (ii) some soils of high fertility, (iii) confined sites on uplands,
islands, etc (e.g. steep slopes of Maku in Anambra State of Nigeria where .
terrace farming is practiced and on islands such as Ukara island In Lake
Victoria, (iv) plantation agriculture of the forest zone or irrigated

farms as in the Gezira and (v) overcrowded areas of high population
densities such as the Ibo and Ibibio areas of Anambra, Crosé River and

Imo States of Nigeria, the eastern rice growing slopes of Malagasy Republic,
Kano close settled zone of northern Nigeria (Morgan 1969) and on desert
oases.

The compound farm system is the most widespread permanent agricultural
system and forms the center frqm which paths lead to other field systems

and other production ﬁnits and various activities revolve around it.

The largest number of crops in mixtures are found in the compound farm.
These crops are not only grown for food but also for oils and fats, con-
diments and spices, drugs, flbers, structural materials, beverages, animal
feed, damarcation of boundaries, masticants and stimulants, fuglwood, shade,
protection and pfivacy of the homestead, religious and social functions,
ornamentals and various other uses (Table 1). |Its development as a

regular feature of the traditicnal farming systems in most areas of Africa
and more especially in the non-highly urbanized areas of humid and subhumid
zone is related to three phenomena:

(i) Division of labour between the sexes in which the women are responsible
for cooking and provision of soups and sauces or supplementary food pre-
parations with which the main starchy staples often produced by men are
eaten and for which all year-round availability of fresh vegetables, con-

diments and spices at close range is necessary and convenient, (ii) the fact
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that with frequent clearing of forests and bushes, useful trees often
harvested from the wild or protected in fallows arc rapidly disappearing
and their cultivation in the compound farms ensures that their products

are readily availab]e and they do not become extinct or very scarce, and
(111) the use of the compound garden as an experlméntal area for trying

out interesting plants collected from neighboring compounds or during ﬁrips
further afield (Vermeer, 1977). Soil fertility in the compound garden ard
on certain systems of permanent cultivation is maintaiped with household
and kitchen refuse, ashes, farm residues, animal pen manure. human wéste,
compost etc. Annual staples, vegetahles and other foqﬁ_p}igg§_argngrqyn
with perennial trees and shrubs which may each be planted in characteristic
locatlons, patches and complex intercropping patterns of mixtures often in
the rainforest area producing a multistorled structure approaching a
tropical forest ecosystem.

Very often next to the compound garden and periferal to it are 1-2 year
short term fallow permanent -otations in which tree crops are cultivated or
protected in mixtures with annual staples and other crop plants con~
stituting a less complex agroecosystem than the compound garden.
Semi-permenent long or short natural bush, planted bush or grass fallow
rotations exist in other field systems with length of fallows depending on
population pressure and characterized by (i) length of fallow decreasing
with population pressure (ii) number of species of tree:crops and vegetab'es
decreasing with staple food crop being more dominant the greater the dis-
tance from the compound garden, (iii) heavy pruning of trees and shrubs

may be practiced to reduce shade but stumps of varying heights may be used
as supports for climbers such as cucurbits and cowpeas, facilitating early

regeneration of fallow, reserve fuelwood, etc.
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Preplanting cultivations may be minimal and planting may be on the f]at

or involve making of mounds, beds, ridges and holes of varlous sizes to aid
water table and.drainage control, concentration of surface soil or organic
residues, harvesting, etc.

Intercropping of various kinds (row, mixed, patch or relay intércrOpping)
and their sequences Is more or less the usual practice in all field systems.
Growing of crops in rows is more often associated with animal or tractor
cu]tivatién. Growing of crops in pure culture is more often practiced with
cash or plantation crops or crops grown in special environments such as rice.
Classical rotational sequences of pure crops is‘not very common except in
areas practicing European improved agricultural production systems growing
crops in pure culture.

In a given location, the most Important staples, cash crops, or nitrophi]es
adapted to rich soils such as malze and yams are usually grown during the
first year of the cropping phase after clearing of forest, bush o} grassland
fallow. The number of crop species usually also decreases with the increase
In number of years of cropping before fallow. Crops less sensitive to soil
fertility such as cassava are last in the sequence before bush fallow.
Traditional African agricultural systems especially in relation to crop
production take full advantage of local topographic features, microrelies
and related perculiarities such as old home sites, termite mounds,
hydromorphic.soils and valley bottoms. However, it must be stressed that
although sugarcane, fruits and vegetables may be gren in valley bottoms

and locations subject to high water table in the savanna and In most areas
close to urban centers, a major characteristic of African agriculture is

ts restriction to upland production systems with the limited use of highly

fertile hydromorphic soils as in the rice culture of Asia. Although this
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may be due to presence of health hazards such as schistomiasis and simul ids,
cultural factors are also partly Involved.

18) In almost all traditional farming systems varying numbers of small 1ivestock
are involved (especially poultry, goats, sheep and pigs) in compound farms-
and adjacent areas where they may be :5 free range or restricted during the
croppinq season. Small livestock may be kept as (i) sources of meat,

(i1) thrifty scavengers converting farm, compound énd kitchen refuse into
meat, (iii) sources of manure for maintainance of soil fertflity and suitable
levels of soll organic matter, (iv) savings in yielding cash in times of
emergency with livestock tenancy as means of spreading risks among relatives
(Uchendu 1965). Large animals such as cattle are only kept in large numbers
In tse-tse free savanna and semi-arid areas in which nomadic herdsmen sucn
as the Fulani in West Afrfca and the Mesai in East Africa are found.
Settlement of such nomadic herdsmen constitutes a problem in agricultural
development. Modern intensive livestock production involving cattle is
restricted to favorable locations such as the White Highlands of Kenya and
other areas with cooler climate such as Zambia and Zimbabwe. Intensive
poultry production close to urban centers is on the increase. But a wide-
spread phenomenon in traditional ljvestock production is that of keeping of
livestock more or less as a status symbol rather than mainly for commercial
purposes.

19) In general, it may be concluded that traditional African agriculture Is very
complex with each farmer often growing many crops and rearing many kinds of
livestock, in addition to engaging in several non-farm activities
(Flgures 4, 5, and 6). Specialization in production is only just beginning
and the objective of farming appears to be the production of reasonable levels

of a range of products on a sustalined basis (i.e. from year to year) at
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minimum risk to satisfy subsistence and commercial requirements. The
Intension of most farmers is not to maximize production of one particular

product except where it Is grown purposely for cash.

Agriculturai Systems in Africa and their Classification

There is at present no generally accepted typology for classification 6f
farming systeﬁg of tropical Africa. But, for convenience, an attempt is made
here to present a conceptual framework for description and classification of the
traditional aﬁd transitional farming systems of Africa ba§ed on Ailan (1965)
Miracle (1967), Morgan and Pugh (1969), Morgan (1959 and 1969) , Floyg (1969),
Boserup (1970), White (1971), Ruthenberg (1971) Benneh (1972), Greenland (1974),
Grigg (1974), Okigbo and Greenland (1976) and McDowell and Hildebrand (1980).

The classification 6f farming systems In tropical Africa Is presented in Table 2.
An enumeration of the main crops and 1lvestock assoclated with the pre;alling
farming systems is presented in Table 3.

As a result of lack of adoption of improved technologies for one reason or
another or absence of research and lack of progress In solution 6f problems in
some aspects of agricultural production, productivity of traditional farming
systems remains low and usually only a small fraction of the potentials observed

on the experiment station. This {s most pronounced in food crops especially in

legumes such as cowpeas.

FOOD PRODUCTION AND HUTRITION IN TROPICAL AFRICA

The farming or agricultural systems in which various food crops In troplcal
Afrlca are produced have been reviewed. Of relevance to the topic of our dis-
cussion here Is the fact that food production in tropical Africa is the pre-

occupaticn of millions of small farmers over 90% of who farm less than 5 hectares.
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It is also reasonable .to esfimate ihaf over 90% of the food produced in tropical
Africa come from small fa}mers. This shculd be borne in mind in considering the
performance of the food sector of agriculture and in planning and aeveloping
effective prog,sms aimed at finding solutiéns to African food production problems.

All available figures for the past 20 years indicate that food production
has steadily [ncreased but at a very slow pace in al&ost all African countries.
However, the per capita food production appears to be déélining'iﬁ many instances.
Consequently, iﬁ many countries of tropical Africa, there has been a steady rise
in food imports at a time when these countries are confrontgd with rising energy
bills due to unprecedented high cost of petroleum. Thls situation, in addition
to the current world wide inflation, does not augur well for the economic,
nutritional and general wellbeing of the peoples and countries of tropical Africa.
As rewly independent countries,they are pre-occupied with maintenince of peace‘
and st;bility and building of strong and prosperous nations capable of maintaining
thelr territorial integrity and sovereign status among nations. But with rising
food and petroleum import bills, it is impossible for most of these countries to
finance educational and manpower development, Industrialization, hea]th and
general economic development programs. The food situation in Africa at present
and in the next two decades is of major concern not only to Africans themselves
but also to even the developed countries in this increaslingly interdependent
world of ours. The situation is brought out more clearly by observations and
studies reviewed below.

The FAO in 1980 reported that at least 20 countrles mostly African are
suffering from acute food shortages. In the same year, 26 African States facing
serious food problems requested food aid to supplement their meagre food resources
caused by drought, earthquakes, typhoons and war which have during the past decade
or so made them dependent on the World Food Programs, Stacey (1981) observed that

*€rica is the only region of the world where per capita food precduction has
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declined during the last 20 years. He noted that demand for food imports have
soared at a time when foreign exchange and heavy debts are severely limiting
commercial import possibilities for most African nations. Even an OPEC country
such as Nigeria has been suffering the heavy burden of rising food imports. In
response to this Nigeria has during the last 10 years launched the National
Accelerated Production Program (NAFPP), the Operation Feed the Hation (OFN) and
now the Green Revolution program all aimed at making the'country self-sufficient
in food production and regaining her leading position in produttién of cocoa,

oil palm produce, groundnuts, etc. Similar programs have been launched by Ghana,
Liberia and several other countries. Yet there is no indication that effective

solution to the problem is in the offing.

Status of Food Production in Sub-Saharan Africa

A recent |FPRI study of the food situation in 40 Sub-Saharan African
countries has highlighted various aspects of the problem based on analysis of
production and consumption figures from the 1961-1965 to the 1973-1977 periods
with projcctions to 1285 and 2008. World production of major staple foodcrops
in 1977 was about 1,700 million tons in addition to about 600 million tons of
livestock and poultry products (Table b). The 1,700 million tons of dood crops
consisted of cereals 1,476 million tons and noncereal staples 210 million tons
while the 600 million tons of animal products was made up of meat 128 million
tons, milk 449 million tons and eggs 25 milljon tons (Table 4). [n 1977
developing countries of the world with about 75% of the world's population
produced only 48% cereals and 72% noncereals. The same countries accounted for
35% of the world's meat, production, 22% of milk, and 33% of eggs. Among
developing countries, Sub-Saharan Africa with 7% of the world's population

produced 3% of the cereals, i5% of the noncereals, 23 each of the meat and eggs

and 1% of the milk.
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Detalls of Sub-Saharan Africa's food production and consumption in 1977
are presented In Table 5. Of the major staples in Sub-Saharan Africa, cereals
accounted for 53%, root crops 31%, grain legumes 6%, groundnuts 5.2% and 5% for
bananas and plantains. Of the cereals, sorghum and millets most of which are
presently produced in the Sahel which is subject to periodic drougnts accounted
for about 23% and malze 20% with rice 5.2%, wheat 1.6% and others 3.7%. Wheat
and rice const}tuted major items in the food import bill of most countries of
the region. Consumption figures indicate that the region had_serious shortfalls
in the cereal component of staple foods amounting to 72% for wheat and 29% for
rice, of the total domestic requirements. Deficits in other'gef?ils_rqgged_frow
5 to 7% of consumption with the overall cereal production amounting to 6.1 million
tons or about 14% of the domestic cereal needs in 1977. Small deficits were
observed in root and tuber crops and grain legumes but the region was more or
less'self-sufficient in the noncereal crops as a result of small surpldses of
bananas, plantains and groundnuts. On the basis of the total domestic food
utilization, total consumption amounted to 58% cereals, and 42% noncereals with
maize, millet, sorghum and root crops amounting to 70% of the requirements. Thus
Africa depends on several starchy staples other than rice which is the main
staple in most of Asia.

0f the meat consumed, beef amounted to 65%, sheep and goats accounted for
21%, poultry 15.4% and pigs 8.4%. There was a balance between meat and eggs
produced with those consumed while there was a deficit of milk in which 5.8 million
tons was produced and 7.4 million tons consumed. Milk was mainly from cows
( 81.7%) and goats (19.4%) and eggs came mainly from chickens (98.6%).

The source of milk prcduced varied In different countries. Thus in Nigeria,
Malagasy, Uganda and Zimbabwe C?w:smilk was the bulk of the mllk while in Somalia

goat milk amounted to 35-40% and camel milk 30% of the total milk producticn.
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The rate of increase In the producffoh of major staples Was 1.6% in 1961 - 1977,
about 1% lower than population growth. A detajled analysis of the data indfcated
that only kenya with 3.6% population growth rate and 5% annual fooa growth rate
and Zaire with food increase rate of 2.7 aﬁd popuiation growth rate of 2.3%
recorded annual growth rates in food production higher than the population growth
rate. Output of food rrops in 1961-1977 in the Sahe] amounted to a very slow
growth rate of 0.1% which was attributed to overall effect of sllght increase in
nonceareal compoﬁent output in offsetting the declining trend in cereal producfion.
About 80% in the growth of producti;n of food crops resu]teq.from expansfon of
area under cultivation both for cereals and noncerea]s; This regional pattern
was reflected in varying degrees by individual countries. Extreme weather
variations occurred during the period caused marked fluctuations which magnified
food problems in the region since most of the commodities are produced under
rainfed conditions and are dependent on the weather. Most serious fluctuations
were observed in the 3ahel, Malagasy Republic, Tanzania and Zaire.

Total conéumption of major staple food crops In Sub-Saharan Africa between
1961/65 and 1973/77 increasad at an annual rate of 2.3% (Table 6) . This was
0.4% lower than the estimated population growth rate in the region indicating a
decline in domesgic use of these commodities. While consumption of food crops
increased faster than population growth in Ghana, Malagasy, and Zaire, and just
kept ahzad of population growth in Uganda and Tanzania, It lagged behind in
Ethiopia, Kenya, Nigeria and the Sahelian countrijes by 1%. In general, average
rate of growth of cereal consumption was high in such countries as Zaire (5.3%)
and Ghana (4.9%). Growth in consumption of noncereals was sustained where domest]c
use of food crops fell below population growth except in Kenya. The amount of
ma jor food crops utilized for diract human consumption increased by 2.6%,

animal feed by 2.9% and for other uses by 1.1%. Growth in the utilization of
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food crops for animal feed was related to the rate of growth in poultry develop-
ment. Meat consumption increased annually by 2.1% as compared to 2% for milk
and e.5% for eggs. Thus meat and milk consumption lagged behind population
growth while that of eggs increasad faster than population. Pork and poultry
consumption outpaced the rate of population growth., Cow milK‘consumption

increased fastest or was highest in Nigeria with 13% as the highest in the region,

Food Trade

During 1961-1965 and 1973-1977, the Sub-Saharan region changed from the
status of a minor exporter of food crops to that of a major importer (Table 7).
Exports of food crops consisting mainly of groundnuts decreased by 56% and
imports consisting mainly of cereals Increased by 122%. Average yearly net
imports of the region in 1973-77 amounted to 3.5 million metric tons equivalent
to about 5% of the average yearly consumption in the period. Only Ethiopia and
Kenya retained their trade positions among major food crop producers and exporters
in the region which also included Nigeria and Malagasy Republic. The situation
In Nigeria involved the most drastic change from a largely agricultural country
to one depending mainly on petroleum exports. During 1961-1965 Nigeria was the
largest exporter of various food commodities (groundnuts, ofl palm product, cocoa),
but Tn 1973-1977 Nigeria's position was reversed to that of the largest importer
(Table 8). This is the result of slow growth in domestic food production and
rapid growth in incomes. The self-sufficiency ratios indicate decline in 1973777
as compared to 1961/65 - this being most prorounced in milk as compared to meat
and eggs, the appropriate balance of which was maintained. Meat exports rose
4% between 1961/65 and 1973/77 but imports rose by about half as much. Meat
exports exceeded imports by 3% of production with exports from Ethiopia, Kenya,

Malagasy, Zimbabwe and the Sahel countries. Nigeria was the largest meat importer.
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Sub-Saharan milk exports between 1961/65 and 1973/77 rose about 602 while
Imports increased by more than 150 percent. Total Sub-Saharan net milk imports
rose by 9% of the milk consiumption in the early 1360's to about 18% by the mid’
1979s. HMost Sub-Saharanvcountries are net milk importers with theilargest amount
going to Nigeria. Milk imports dropped in Kenyé, Malagasy and Zihbabwe between
1961/65 and 1973/77 but Kenya remained the only net milk exporter of some
importance. Eggs are not much traded across wjde distanées w}thout refrigeration

but most Sub-Saharan countries exhibited defacto self-sufficiency.

flutriticnal Implications of Decline in Food Production in‘Tropfcal Africa

All available data so far indicate that rate of increase in food production
in Tropical Africa is too slow to meet the demand for food resulting from rapid
population growth. Per caput food supplies is actually on the decline. The
situation is really more serious because of the fact that for the amount of food
produced to sati;fy all demands, it is not just enough to produce more for the
increasing population but also for meeting the demands due to rising incomes,
animal feed requirements, trade and industrial requirements, etc. Nigeria, for
example, was the world's leading exporter of palm oil which {s used as cooking
oil by a large segment of the population of 80 million people. There is no
evidence that the total amount of palm oil produced annually has actually declined
but Nigeria is now a net importer due probably to its inability to produce enough
palm oil to satisfy the cooking oil requirements of over 50 million people,
satisfy the industrial and other demands including the manufacture of soaps,
candles, margarine and tin smelting. Even the average national food requirement
figures used to determine how far available food supplies can ensure that the
population of a country is well fed and make projections about future requirements

fail to give us a good idea about the nutritional status of the population in
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addition to not taking into account all demands to be satisfied., Most of the
evaluation of national foéd self-sufficiency and projections on future food.
requirements are based on estimates of average per caput food supplies in relation
to national average requirements. These vélues in addition to food balance sheets .
also based on global figures do not always reflect the extent of malnutrition
that exists iq the population. This is necessary ff meaningfui projections on
future food requirements and the magnitude of the food b}oducti6n<prabféh can be
realised. Malnutrition results when (a) one does not get enough food in which
case he is undernourished, (b) the diet lacks one essential nutrient or more
causing deficiency diseases, (c) one has a condition or I1lness of gcnetiq_br
environmental origin preventing him from digesting or properly absorbing some
constituents, and (d) one takes too many calories or consumes an excess of one
component or more and suffers from overnutrition (Mayer, 1976).
Mazumdar (1980) observed that available data provide strong evidence that some
degree of undernutrition exists even when averége available per caput fbod supplies
are in excess of calculated national average requirements. Usually, variations in
income levels coupled with inadequate distribution and storage facilitles result
in inequalities in the amount of dood taken by different segménts of the popula-
tion of a given country. Thus while a significant proportion of a country's
population are rich enough to purchase and consume food that makes them suffer
from overnutrition, there is alsc a large segment that is unable to obtain enough
of the food that is avallable and as a result suffers from under-nutrition.

FAO's approach to the problem of arriving at a good estimate of future food
reguirements in its Fourth World Food Survey (Mazumdar, 1980) and also arriving
at reasonable estimates of the extent of undernutrition involves (i) establishment
of acritical per caout daily food intake and (iT) eéi%b?fshment of a relaticnship

between proportion of food requirement available and the extend of undernutrition.
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Firstly, the critical food intake is taken to be 1.2 times the basic metaboiiﬁ
rate (BMR). Food intake below 1.2 BMR is regarded as insufficient for a normal
healthy life and such underfed individuals will manifest various types of
malnutrition related to certain deficiencies in the dier depending on age, sex,
activities and environment. When this approach was applied to 46 African states,
it was found that the average available per caput daily food supplies amounted
only to 2110 calories or 90% of the required 2336 caloriés equivalent calculated
on basis of the critical 1.2 BMR. By analysis of data from 25‘States of the
African region where reasonable amount of relevant statistics were availabe,

it was found that the proportion of underfed ranged from 8% in Ivory Coast and
Morocco to 50% or more for such countrié; as Mali, Chad, and Mauritania.
Secondly, based on an almost Iinear relationship that was established between
food avai]abi]fty as percentage of requirement and the proportion of the underfed
in the population (Figure 7). It was found that for each 3% increase in the
proportion of available food supplies as percentage of requirement, there was

a 4% decrease in the proportion of the underfed. The linear relationship was
found to hold true until tDepoint is reached where food availability is equal

to requirement. Above this point the ratio of availability to requirement has

to increase more per unit of decrease in proposition of underfed. But study

of data from Ivory Coast and Latin America (Mazumdar, 1980) indicate that a small
proportion of the population remains underfed even when average food avaiiability
is considerably in excess of requirements. Using Figure 7 to arrive at estimates
of underfed people in 21 countries that lack relevant data, it was estimated that
for the base year 1972 - 74, about 100 million or 32% of the population of the

African region was underfed.
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Projections of Future Food Requirements and Need for a Regional Food Policy

With information on the proportion of underfed population in each African
country, it was postinle to quantify the food deficit of a country For a given’
period of time. With such data for all African countries, it is possible to
arrive at a regional policy framework and then Qithin it individuél national
frameworks can be established. Mazumdar (1980) used the FAQ focod survey data
to establish an African regional policy framewerk which holds that 'in no African
country shall the proportion of underfed population exceed 25% by the year 1985.
With the 1972-74 data, it was found that.there were 23 countries out of tHé
46 countries in the Africa region where proportion of underfed population exceeded
25% and that these countries accounted for about 75% of the regions population.
Also it was observed that these 23 countries had 87% of the regions underfed
population with average per caput daily food supplies as compared to 2392 calorics
for the reamining countries. The proportion of underfed in the same 23 countries
was estimated at 37% as ccmpared to less than 16% for the other countries.
foreover, the estimated average per caput food availability for the 23 countries
amounted to only 85% of the reauirements as compared to 3% above requirement for
the other countries.

A meaningful regional policy similar to that stated above may be aimed at
reducing the proportion of the underfed population in the 23 nutritionally worse
off countries from 32% in 1972 - 74 to less than 22% in 1985 witn the reméining
countries continuing to improve their food situation.

Reference to Figure 7 shows that the reduction of a country's underfed population
to 25% would result in increasing the per caput availability to over 95% of
requirements. |f the regional framework is specifically 'to ensure that 1985

In nu African country shall the per caput national food availability be less than
95% of its requirements, It would be possible to arrive at projections of future

food requircments for each country. Calculations reported by Mazumdar (:980)
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indicate that food increases projected under this policy will on the basis of

the 1972-74 figures vary from 5% or less for Kenya, Rwanda, Sao Tome and Préncipe
to over 25% for Chad, Mali and Upper Volta. It is, therefore, necéssary for

any such regional policies to take into accbunt the varying populations and
prevailing socio-economic conditions on the different countries. Above all

there must be pol|t|-al will for closer economic «nt;gratlon and for United

actlon for the common good as exists today between ECOWAS countriés.” With the
greater interdependence among countries and the recognition that no 'single country
can prosper alone unless the basic néeds of the populations of all other countries .
in the region are met' the above regional policy may bé able‘tq.work.

Again, with the 1972-74 data, it is not only possible to calculate the
additional food availability for each country between 1972-74 and 1985 but also
the contributions of each commodity or group of commodities such as cereajs and
roots and tubers (Table 9). Also with the available information on food Imports
for the same period, it is possible to calculate the contributions to the per
caput daily food availability of domestic production andimports (Table 10).
Assuming that within the short period from 1974 to 1985 very little ghanges in
consumption of cereals relative to root crops will occur, calculations of extra
amounts of calories from the various commodities can bé calculated taking into
arcount the population growth rates of each country. The annual produétion growth
rates and cummulative import figures required to meet the targets set by the
above policy can then be calculated on the basis of calorie equivalents. It
would also be necessary to determine the contributions that are likely to be made
not only from cereals and roots and tubers alone but also from fruits, nuts,
vegetables, oils, fats, etc. relative to the anticipated growth rates. Shortfalls
in one shéu]d be duely made up from production or supplies from others. Allowance
should also be made for the relative roles of imports as determined by policy,

tikely stock changes, animal feed and seed requirements, manufacturing industry
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requirements, wastes, etc. (Mazumdar 1980). With réspect to imports it is

necessary for each country to determine what the relative contributions of

domestic preduction and ‘mports should be. This should be based realistically
on existing socio-economic conditions. An agricultural country in the tropics
which produces mainly roots and tubers but imports most of its calorie require-
ments as wheat would be foolish to plan to be self-sufficient through producing
both wheat (wﬁfch may be uneconomical) and roots and tubers. |t should plan how
to obtain foreign exchange to buy wheat and may be also how to. reduce wheat
imports by utilizing easily produced starchy cereals and root crops to replace
wheat in the preparation of fortified bread. This satisfies the objective for
importing wheat to be used for bread. Mazumdar (1980) projected required growth
rates for selected African countries hased on the following alternatives.

1) Both domestic production and imports grow at the same annual rate In terms
of energy value of food. In 1985 the relatijve proporticns of the energy
value of average food supply derived from domestic production and from
imports remain the same as during base period 1972-74.

) Per caput daily energy value derived from imported foods in 1985 remains
the same as during the base period 1972-74, I.e. food imports in terms of
energy value grow at the same rate as populations and the remainder of food
requirement is met through higher domestic production.

iii) Energy value derived from domestically produced food in 1985 on a per caput
basis remains the same as during base period 1972-74, 1.e. per caput food
production In 1985 remains equal to that of 1972-74, the remainder of food
requirements being met through greater imports.

iv)  Half of the enecrgy value of incremental food requirement in 1985 is met
through domestic production and half through imports.

v) In 1985 there is no food import and the entire amount of food requirements

is met through domestic production alone.
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Projections based on alternatives, i, ii and v are shown in Table 11}

't was observed that i1 1972-74 only 69% of the root and tuber crops produced

in Nigeria were consumed. Consequently, irrespective of what happened to the
remaining 31% the amount_pf root and tubers that is targeted to be.produced by
Nigeria in 1985 must give due allowance to this'by ensur.ing thaf Higher production
figures are needed than the target and this should at least be 31% higher than the
target figure. It should be noted that the annual growtﬁ rates called for in

the three alternative policy frameworks are very high in relation to current
annual growth rates of 1-2% and especia]fy for alternative v. Migeria's 6urrent
Green Revolution program calls for self-sufficiency in major food crops and
livestock products by 1985. This amounts to an annual production growth rates

of about 6% for food crops and 11% for livestock. This calls for unprecedented

efforts in prcduction, management and financial investments in agricul ture.

Factors of Practical Relevance in Determining Production Taraets Based on

Nutritional Considerations

In setting production targets for the African region, there are various
factors that should be taken into accourt in addition to manJFacturing industry
and seed requirements, animal feed, etc. which have already been mentioned.
Firstly, the very high rate of urbanization iIn tropical Africa which is about
twice the world average, the increased mobility in both rural and urban areas and
the changing roles and status of women has resulted in the unprecendentcd demand
for convenience foods. Added to these factors is the high cost of fuel for cooking
in urban areas at a time when fuelwood is not only inconvenient but also increasing
in scarcity. It is, therefore, very likely that the 69% of roots and tubars
consumed in Njg%ria 1; related to the low elasticity of demand for these crops

with rising incomes. Horcover, these are commodities which are not convenient to

transfort and require a lot of preparation before consumption. Consequently,
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increased nroduction of root and tuber. crops and in fact many indigenous food
crops must be associatéd with increased processing capabilifies if their demand
is to be enhanced. It is also falacious to assume thét fast change in tastes and
food preferences is not taking place in Afrfca. The high imports of rice and
wheat is very closely related to demand for convenience foods.

I't should also be borne in mind that the most effective way of solving the
problem of malnutrition is to produce enough foodstuffs on a continuing. basis or
where this capacity is lacking earning eriough money to eliminate poverty and buy
enough food (Alschul, 1969). In addition to level of production and income, other
factors which affect nutritional status include farming systems, local preferences
and taboos, rellgious beliefs, educatlon and lgnorance about nurrition; ecological
condltions (soils, climate, vegetation, énd socio-economic factors including level
of food technology, food industry, economic progress, urbanizatian, local custons,
transportation, roads, level of affluence, biological factors such as in-born
errors of metabolism, parasites, etc. {Okigbo, 1978). A consideration of these
factors is important not only in predicting possible future changes in food
requirements but in the selection of priorities and strategies for funding

effective solutions to the food problem in Africa.

PROBLEMS AND POTENTIALS FOR INCREASING FOOD PRODUCTION IN AFRICA

There are several options for increasing food production. These include
(i) expansion of area under cultivation, (ii) increasing the quantity and quality
of what is produced per unit area, (iii) mechanization and/or appropriate
technology, (iv) improved post harvest handling, transportation, storage and
processing, (v) more food from livestock or farm animals, (iv) more food from
ponds, rivers, streams, lakes, seas and cceans; (vii) more food from forests,

(vi1i) non-conventional sources of food (Okigbo, 1978),



This js currently the majn 4pproach for Increasing food Production in Africa.
It has been observed earlier that over 80% of the increaged food Production jn
Africa is achieved through this me thod, Cultivated land tn Africa g just 0.48ha
Per capita ag compared to potentiaj 1,77 ha per capijta, Comparab je flgures for
Australia and New Zealand are | ha and 3.57 ha; Asié 0.2] and‘0.28; South
America 0.43 h; and 1,79 ha, North America 0.75 and 1.31 ha; There jg stil]

a high potentja] for fncreasing ares under cultivation in Africa byt there g

highly fragife soils. More rFesearch ig Fequired {n this area Since large-scale
mechan i zeg farms have been very disappofntlng the tropics, Research ig also
needed in Post clearznce Mmanagement Ssystems including Measures to control erosjon
such as zero tillage and residue Management, of high Potential in thjs regard

Is the development of fertile hydromorphic valley bottom soils amounting to

about | millici ha in tropica] Africa, Provided that the high cost of development
and attendant disease (e.g. schistomiasis) problems are effectively tackled,

Irrigation could be yseq in increasfng area under cultivation especially jn

seml-arid areas. Byt potentials for this are higher in Africa than in Asia where

has been utilized (Tsble 12},

fncreasing guantitz and gualftz of Production Per Unit Area

This calls for use of Improved crop varieties, Improved soi] management
and conservation Practices, use of fertilizers and saijl conditioners, more
- - ’

efficient use of water, timely yse of cultural Practices, muitiple cropping and

More Intensive cropping Systems, reduction of losses by weeds, pests ang discases,

—— et
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For small farmers who lack credit plant improvement whizh results in hlgher
yield, disease and pest resistant varieties adapted to envuronmental stresses

are required to minimize cost of fertilizers and pesticides. More efficient use
of fertilizers and increcased reliance on bfological nitrogan fixation and
biological nutrient cycling processes hold some promise. The development of
continuous production systems with sustained yields remains more or less In-
tractable in the humid and subhumid tropics where fallows tie up 1aﬁa‘éﬁd could
be released if cultivation can be safely made more continuous by shortening
fallows. For small farmers, multip{e cropping and various aspects of intercropping
once regarded primitive are imperative. Specializatioﬁ in agriculture may also
be used to increase production per unit area by growing crops only where they are
best adapted. In this regard, African agricultural production .is not yet as

intensified as that of Asia (see Table 12).

Mechanization and/>r ‘ppropriate Technology

This has high potential in increasing yields especially since shortage of
labor and the rural urban migration among the youth make it Imperative to reduce
drudgery in farming. Potentials of this method are not vet being realized
because mechanization of tropical food crops is still in its infancy. Development
of appropriate technologies that are within the means of small farmers to own,
hire, use and repair and relevant to their needs while socially acceptable holds
much prorise at this transition stage when tractorization even where possible may
not be economicaily biable. With respect to mechanization and use of intensive
labor devices, Asia is far ahead of Africa (see Table 13 in Appendix I1). At
present only partial mechanization is possible in the production of most fc .4
crops in Africa with the most likely operations to be mechanized being limited

to clearing and tillage.
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Improved Postharvest Handling, Transportation, Storage and Processing

Post harvest losses range from 1-60% for cereals, and 1-100% for perishables.
Consequently, minimization of these losses could considerably reduce overall
losses and increase available food supplies. Moreover, as indicated above,
processing can enhance tHe utilization of some foodstuffs by urban masses |f
It renders them into convenience forms. Processing and storage minimize the
inequal ities in seasonal availability of many foodstuffs which are usually
seasonal. Processing also enhances distribution, transportation and marketing.

Asia is ahead of Africa In this regard.

More Food from Livestock

This can be achieved through genetic improvement, improved nutrition,
improvement of forage and pasture plants and their management, increased production
of Peed at reduced cost, improved range management, control of parasites and

diseases, Improved housing and improved processing of animal products.

More Food from Ponds, Rivers, Seas, Oceans

This has hardly been explored except by primitive flshing methods. At
present, many countries such as Japan and USSR harvest most of the fish from
oceans and seas around Africa. Control of pollution and improved processing hold
much promise. Much research is still required in this area to enhance realiza-

tion of potentials of fisheries and aquaculture in Africa.

More Food from Forests

Hunting and gathering is still used to augument cultivated food crop and
livestock products. But potentials are limited by rapid population growth and
rapid deforestation. WIith good management game ranching in some areas of Fast
Africa hold some promise. Otherwise good wild Iife management in countries such

as Kenya, constitutes a good source of foreign exchange to support some food
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imports. Many African useful and Edible plants are still wild or protected.

These need to be brought into cultivation. Efforts should he made in agroforestry
research to minimize competition between agriculture and forestry.' Improved
agroforestry systems can enhance availabilfty of fuelwood, the shortage of

which may constitute a major future crisis since 85% or more of the timber harvested

in most Afracan countries are still used for fuelwood

Nonconventional Sources

Most of these non-conventional sources of food such as synthetic foods do-
not at present appear economically viable. Research on singje cell protein is
still a long way off for economic utilization in developing.couﬁtries. Leaf
protein and other non-conventional prodﬁcts are only useful in times of war or

other disasters and even then in a very limited way.

Constraints te increased Agiicultural Production in Africa

Several physical (climatic and soil), biological and socid-economic con-
straints bedevil agricultural production by traditional farmers in Africa.
Details of these are presented in Appendix I11. The only way to min!mize th. re
or bring them where possible under increasing control especially in reiatlon to
the physical cnd biological ones is through research on food crop production
which in the tropics has recelved relatively lower priority as compared to cash
or export crops.

Research to improve cropping systems in tropical Africa needs to be farming
systems oriented if it is to be more relevant to the nceds and situations of
.small farmers than has hitherto been the case. There is also need for ensuring
that attention is given to some aspects of largescale agricultural production in

which many African governments are interested desplite the location specificity of
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agricultural production and ineffectiness of horizontal transfer of most
technologies developed in temperate countries. Afterall both largescale and
small scale food production systems are coﬁplementary and‘one should not replace
the other.

The farming systems research approach requires team work and inter-
disciplinary interaction. This is because, firstly,‘it usually calls for
upstream research in which the farmers environment, existing farmi.g systems,
input/output relations, and constraints to improved productivity are studied as
a basis for determining priorities in research and establishing strategies for
development of improved technology. Secondly, It calls for on station research
by which alternative production systems are developed forimproved crops and
livestock based on understanding of existing systems and its constraints in
addition to possible future trends. A few relevant production systems and their
components are tested and evaluated first at the main research station and then
at stations in selected ecological or benchmark zones. Thirdly, through
the dovwnstream research component, proven technologies are then tested and
evaluated at the farm level under farmer's controi. By monitoring the adoption
process and changes taking place in existing farming systems, effective feedback
is enhanced ;n on station research in designing, modifying and development of new
techrology. This approach facilitates development of packages of new technology
rather than individual disjointed and sometimes irrelevant components.

The major problem to adoption of this approach in many developing countries
in Africa include of (1) shortage of manpower at all levels in research and in
most disciplines (2) interdisciplinary research team work by staff who are dis~-
ciplinarily trained, and (3) vital roie of socio-economic research input which
In the past was negiected or not regarded as necessary. There is also need for

more basic research support for farming systems research than was recognised
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in the past. This could be accomplished by cooperation with universities to an
extent more than is the norm in many African countries. The existence of many
IARC's such as IITA and IRRI where training in farming systems research and
production can be given has somehow improved the chances of strengthening national
capabi]fties in cropping.;ystems research. .

Apart from the above constraints to increased food crops and agricul tural
production in.trupical Africa, there are still some issues that need more attention
in solving the food pioblem. One important aspect is that of current research
not effectively identifying relevant components ofiexisting farming.systems as
targets for special research effort. The compound farm system, if considered a
target for research, highlights the need for greater integréé}o;"g; cro;vpr;:.l
duction and livestock (small animals in humid areas and large ones in tse-tse
free drier areas) in research on mixed farming with its potential for maintaining
soil fertility while producing several commodities. Sometimes it also involves
the use of animals for work. For more information atout this reference should
be made to McDowell and Hildebrand (1980). There is also need in the humid
tropics for more reasonable balance to be struck between_treg crops and cash
crops on the one hand and food crops on the other. High priority needs to be
given to the current energy crisis and the concern about environment in the
development of new technologies for sustained yields in the tropics. The greater
erosion hazard that tropical soils are subjected to under continuous cultivation
also calls for greater interest in integrated watershed development in the
integration of technologies for rural development projects. All these not only
call for changes in research policy and strategy but also for reorientation of
directors of research Institutes and research program leaders in developing

countries of Africa.
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Finally, there is also the need to recognise the importance of political
commi tment in agricultural research and development to achieve which there fs
need for greater and more effective communication between research‘scientfsts and
political policy makers. It should also be realized that rapid agricultural

development can be achieved if what Mosher (1970) designated as essential factors

and accelerators of agricul tural development are given due consideration in the

agricultural and rural development programs.--The f1ve eSsential‘faEtors consist
of (i) effective marketing system for agricul tural produce, (ii) continuous
and systematic research effective iH generating new agricuitural technclogy,
(iii) presence of adequate incentives for farmers to increase their output or for
operators of agricultural services to perform their taéks efficiently, (iv) presence,
maintenance and operation of an effective transportation anu communication system,
that reaches most farms, énd (v) local availability through manufacturing or
importation of equipment and farm inputs required by farmers at reasonable prices.
The effectiveness of the above essential factors are accelerated by
(i) presence of adequate educational and training facilities for the production
of agricultural technicians snd exports for all supporting services, (ii) avail=-
ability of production inputs, (iii) organization to enhance group action by
farmers through cooperatives, social organization, etc. or in the African
situation assists in giving farmers more 'political voice', and freedom from
clutches of middemen (iv) means for improving and expanding agricul tural land
(I.e. suicable land tenure system), (v) mechanism for planning and directing
agricultural development programs as integral cowponent of overall economic
development. This section is incomplete without emphasizing that unless bilateral
and multilateral foreign assistance programs give the highest priority to
assisting African countries develop cahabilities for rapid achievement of
meaningful economically sound and culturally acceptable self-sufficiency in
food and agricultural production, chances of solving tn= current food problems

are minimal .,
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APPEND X |

MAIN SOIL GROUPS FOUND IN AFRICA

Alflsols formed in well drained upland situations, with coarse or medium
textured surface layer and base saturation of over 50% - found mainly in
savanna and forest/savanna transltion zones of west Africa and East and
Central African highlands on which la;ge'scale mechanized farms are located.
Ultisols which are morphologically similar to Alfisols but with bare
saturation of the B horizon below 50% hence more acid and‘leached than
Alflsols - dominant soils in Liberia, Sierra Leone, Eastern Cameroun,

Central Angola, southeastern Nigeria and lvory Coast.

Oxisols which are strongly weathergﬁ soils without much variation with depth.
Oxisols with basaltic rocks constitute soils of major agricultural importance
In East and Central African highlands and in a few scattered areas in

west Africa,

Vertisols the so called black cotton soils, consist of dark coloured

cracking clay soils rich in swelling clays and difflcult to work when wet-
occurs in alluvial plains in the Lake Chad area, Accra plains, savanna

areas of East Africa.

Entisols and Inceptisols are young soils alluvial and colluvial origin in

valley bottom situations.
Aridisols formed in arid areas with horizon differentiation and accumulation
of calcium carbonate, gypsum or salt, and deep dark soi's of high base

status; and

Mollisols which are very rich in organic matter (Figure 2).



APPENDIX 11

COMMENTS ON STATEMENTS ON AGRICULTURAL DEVELOPMENT
IN ASIA AND AFRICA

(Some Differences that Affect Food Ald and Food Policy)

Statement essentially correct. Agricultural development in many parts 6f
Asia is ﬁgre advanced than in Afric; generally although, there are such
areas as parts of New Guinea, annngvthe Tasaday (stone age tribe of 28) in
rain forest area of Mundznao Island and parts of Thajland under shifting
cultivation where agriculture is as traditional and outmoded or more so than
In many parts of tropical Africa. Asia has utilized more of its land and
agricultural potentials mure than Africa. The Asian wet-rice production
system is one of the most efficlent production systems of continous
(permanent) agriculture in the werld. It ié of widespread use in Asia and
It Is of limited use in Africa. Africa speciallzes in upland agricultural
production systems but as yet, with the exception of a limited extent on
the homestead garden system, no widespread system of permanent agriculturg _
for sustained yields has been developed in Africa.

The Intensificaticn of agricultural production has been more accompl ished
In Asia than in Africa (see Table 12). lirrigation Is more important In Asia
which has utilized not only more land under Irrigated crops but also higher
proportion of the potential irrigable land than Africa. With the very high
population density already attalned in Asia and assocjated socio~economic
pressures, labor intensive technology is more widely used and Is more

culturally acceptable than in Africa as shown below:
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Table 13. Sources of Energy for Agriculture Billions Manday Equivalents

Energy Source. Africa Asia Latin Near

' America East

Human Labor iz.8 38.6 6.6 5.1
Draught Animals 2.5 20.5 2.9 2.0
Mechanical 0.5 1.5 2.2 1.0
Totals 15.8 60.6 1.7 8.1

More knowledge is déflnitely required to improve African agricul ture, This

calls for high priority in manpower development and research to develop technologies

that minimize drudgery and are culturally acceptable In Africa which lags behind

Asia where already surplus manpower is being exported and there are several strong

national agricultural research institutions servicing some 'green revolution'

countries that are still to develop in Africa.

2.

The time required to increase food productlon in Africa if it is to be
effective is considerably shorter than in Asia since Africa has started late.
Yet the task of achieving a reasonable measure of self-sufficiency in Africa
Is made more formidable by the fact thot Africa is now experiencing faster
population growth than in Asia. WYhile in Asia population growth is levelling
off.und population pressure has gingered Asians into more intensive food
production the millions oV hectares of empty lands and currently lower
population pressures in Africa has resulted in much greater complacency in
not only failing to give high priority to agricultural development but also
failing to integrate it with measures to curb high rate of population growth.
Food aid has a potential of both accelerating and bringing about disincentives

in agricultural production depending on how it Is managed and response of
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3)

policy makers in recipient countries to the various factors that resul ted
In the situation where that made food aid a necessity,
Food aid is often nothing more than an unavoidable or necessary paliative
In time of disaster -~ earthquakes, typhoons, drought, war, etc. |t never cﬁn-
stitutes a lasting solution to the prob]ém. Consequently, when food aid is
gliven in time of diaster, with what foodstuffs that.are available, one does
not have much choice as to whether the commodities involved will result In
changing food tastes or not. Since food is not produced in Africa, it may
not be given in forms suited to African traditionally prefered foods. Due
to very high rates of urbanization, increased mobility, long periods of
training of many African intellectuals in Europe or north America many urban
and well-to-do Africans have already deveioped new taste; for convenience or
fast foods. Can food aid be given in such a way as to channel the 'exotic!
foods to those whose tastes have already changed while more traditional
foods and preparations are directed to the rural masses? Is It possible to
sell food ald items to countries or segments that already consume large
amounts of them and use the proceeds for purchase of traditional foods and
for Institutional support? To what extent is this possible? These are
Important questions to be addressed in the formulation of guidelines for food
aid. Culturally speaking, there are many religious and socio-economic factors
which have polarized Asian food habits towards |tems and preparations which
are not only closer to what Is given In food aid but will not render
recipients as easily changeable in tastes as In Africa.

fn whatever way food aid is given priority should be given to foreign
assistance, major components of which in addition to food aid have direct
and indirect effects that significantly contribute to the recipient countries

developing capabilities to feed themselves and offering sufficient incentives
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associated with Infrastructural development to ensure increased food
production on a sustained basis. Capability for increased agricul tural
production that renders the country capable of Importing food with its own
foreign exchange will have a similar effect.

It Is also necessary to consider to what extent food aid involves
dumping of surplus food items on developing countries with no concerted effort
In providing food aid to minimize the adverse effects it may have on tastes
and food production.

Africa seems more drought prone than Asia. Also In Africa area of land
that has been exposed to varying degrees of desertificqg{opni§ higher,
amounting to 16,600km2 as compared to 15,23Okm2 for Asia. Africa has made
much less progress In developing and realizing its irrlgation potential as
compared to Asia which has slightly higher potential Irrigable land and has
already developed (Table 12).

Food reserve system is necessary especlally for the Sahel and semj-arid
areas of Africa. But this can be done as a long-tarm measure fnvolving use
of comhodities that are bought from the African region at least for part of
the reserve then by using 100% exotic food items. Countries of concern in
this regard could be assisted to produce surpluses during favorable periods
to be stockpiled in improved storage stn;ctures. These could then be
utilized in times of disaster or unfavorable climate for food production,
Intra-regional trade exists in Africa but it is true that it constitutes
more of a problem in some cases since it is often easier for some African
countries to trade In some food commodities with the developed countries
than among themselves or other regions in Africa. Food aid could be managed

to enhance inter-regional or Inter-country trade.
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The problem of smuggling exists and is real. But there is already more
smuggling of cash and export crops going on for'example, between Nigeria and
Benin or Ghana and lvory Coast due to the existing economic conditions In
Indlvidual countries and trade barriers erected by these countries. If each
country develops Its full potential or is assisted to do so in terms of
those commodities for which it has definite economic advanﬁage to produce,

" then foiinal trading can be develéped across national frontiers while
minimizing smuggling. In someé cases smuggling Is secretly fueled by
influential people in high places and it is difficult fg stop. The government
functionaries involved in food aid in recipient countries‘géve the responsibility
for taking necessary action to min}mize smuggling but aid agencies should
avoid getting involved in antl-smuggling control activitiés that may cost.
them more than the food aid'that they are giving to a specific country.

Items involved in smuggling are usually black market items that are scarce

in some countries. They can most effectively be stopped by making them

available more uniformly throughout all countries in the region rather than

by trying to minimize exchange of items that command premium prices in some

countries because of real or artificial scarcity, created by existing policies.
6) It is true that there is a multiplicity of donors in Africa and sometimes

donors give food aid that Is beyond the capacity of recipient countries to

han. le (store or distribute) efficiently. Stevens* (1980) cites a situation

In which In the 1972/3 drought, Britain offered Lesotho 6,000 tons of wheat

as against 1,000 tons it indicated it could absorb and Belgium offered

1,000 tons of wheat flower instead of 662 tons Lesotho originally requested.

*Stevens, Christopher (1980). Food Aid and the Developing World. From African
Case Studies. New Delhi, Vikas Publishing Houste PUT. Std.
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Donors need to have a clearing house preferably both outside and inside the
recipient countries as far as it could be conveniently arranged so as to
coordinate activities and avoid taking counteerroductive measures or
causing more problems than they are effectively solving.
There is a definite difference between urban and rural demands in Africa.
But this .is more marked with respect to convenience foods. Sometimes there .
may be more ignorance in sanitaticn among rural mas;es but the recent Nestle
experience may actually result in not assuming too much about this difference.
It may be much better now to encourage feeding of mothers in both urban and
rural areas so that they can more effectively breat-milk feed their ch!ldren
than supply tinned milk more to thé_urbanities<onvthe assumption. that they
are more likely to bottle-feed.

There Is some interdépendence between urban and rural people. If
Food Aid consisting of convenience foods are directed to urban masses |t may
minimize transfer of food to the cities from rural areas and minimize
production even though it may also creaté a slump in the rural markets, food
aid assistance which enhances production in rural areas indirectly benefits
urban populations. What is called for are policies which may.benefit both
parties such that food must be made available to both segments when necessary
and it is difficult for one who has nothing to pick and choose. At the same
time there should be built-in components of the aid which encourages rural
people to produce food and may be encourage urbanities to work on infra=
structural developments of agricultural relevance (roads, disqribution and

supply of farm inputs, etc.)

General Comment

Food aid will continue to be given as long as there are natural and

other disasters in the world. There is need however, for putting in enough
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effort into collecting adequate statistlcs on various aspects of food aid
so that studies carrled out on them are of sufficient scope and provide
enough information for developing more effective policy guidelines and
strategles.

What [s most Important about food aid is to récognise that it is a
paliative. The real aid of lasting value is that which embodies supply of
food to the hungry when disaster strikes and at the same time measures are
taken to assist recipient countries develop capabilities to achieve
meaningful self-sufficiency on a sustained basis. Above all, food aid
should be given In such a way as not to have lasting adverse effects on
agricultural and especially food production. Food aid should alzo not
adversely affect policies in recipient countries that are aimed at increased

agricultural and food production.
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APPENDIX 111

CONSTRAINTS TO AGRICULTURAL PRODUCTION

unreliability of rainfall in onset, duration and intensity;

unpredictable periods of drought, floods and environmental
stresses;

reduced effective rainfall in sandy soils and steep slopes;
high sbil-temperature EBF';oﬁ;'cfops'and Bi;lo;iéél
processes (N fixation);

high rates of decomposition and low OM level;

cloudiness and reduced photosynthetic.efficiency.

of the humid and subhumid tropics are intensely:
weathered =~ sandy low in clay;
of ‘tow CEC, hence colloidal complex less active;

of low inherent fertility except on hydromorphic and
young volcanic soils; .

high soil acidity and sometimes high soil surface temperatures;

subject to multiple nutrient deficiencies and toxicities
under continuous cultivation;

high P-fixation
leached with high erosfon hazard under prevailing rainstorms;

soil sallnity problems under poor irrigation management,

a) Unimproved crops and Iivestock;

b) low yields - low potential;

c) susceptibility to disease and pests;

d) high incidence of diseases, pests weeds due to favourable environment.

e) Orastic environmental changes resulting from human z2ctivities with adverse

effects on ecological equilibrium or balance in nature.
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3. Socio-Economic Constraints

Small farm size more drastically reduced by popdlation pressure;
land tenure;

shortage of labor;

lacx of credit, low income;

poor marketing facilities and pricing structure;

unavailability and high cost of inputs;

poor extension services;

illiteracy and superstitution sometimes hampering adoption process;
poor transportation;

inappropriateness of inputs;

Jack of package approach to technology, development and use.

,
)



Table 1.

Food crops and other useful plants found In crop mixtures In compound and
outlylng farms In parts of southeastern Nigeria

Area of sample

Crop plant groun A% B* Cx* D% Ex Mean
0.003-0.45 Ha 0.04 Ha 0.04-0.4 Ha 0.04-0.5 Ha 0.04-0.5 Ha percentace
Range Mean Range Mean Range Mean Range Mean Range Hean frequency
1. Roots & tubers 1-12 5 4-6 5 5-8 7 1-8 4 7-9 8 47
2. Cereals & other starcy 0-3 1 1-2 1 2-3 2 0-4 2 2-3 2 38
staples
3. Leaf vegetables... 3-7 4 0-4 2 4-8 6 10-11 6 2-8 5 27
L. Fruit vegetables 4-¢ 4 1-3 2 5-6 5 0-6 2 3 3 Ly
5. Legumes 1-5 3 0-4 2 2-4 2 0-3 1 0-3 2 33
€. Frults, nuts € oil 1-14 5 0-1 ] 10-11 10 2-15 7 5-12 9 20
plants
7. Spices & beverages ... 0-3 1 0-1 1 2-6 4 0-9 4 1-7 4 18
8. Miscellaneous useful 0-7 2 0%1 0 10-14 13 1-29 11 4-18 12 11
plants
Range in total number of
species or cultivars... 0-65 4-19 40-48 6-62 25-52

*A
D

Derived Savanna;

o

Source: Okigbo and Greenland, 1977.

0il Paim Bush - Medium-High Population Denslity:

B = Transition Zone - Derived Savanna-0}1 Palm Bush;
E = 0il Palm Bush - High Population Density.

C = 0il Palm Bush - High Population Densi ty;



Table 2. Traditional and Transitional Systems.

1. Nomadic herding: i
shifting cultivation (Phase 1), t:»lOz

2. Bush fallowing or land rotation:
shifting cultivation (Phase Il), L = 5-10

3. Rudimentary sedentary agriculture: ‘
shifting cultivation (Phase 111), L= 2-4

4. Compound farming and extensive subsistence agriculture:
shifting cultivation (Phase IV), LL2

5. Terrace farming and floodland agricul ture
6. Mediterranean agricul ture (traditional)
B. Modern farming systems and their local adaptations
l. Mixed farming
2. Livaestock ranching
3. Intensive livestock production (poultry, pigs, dairying)
4. Large scale farms and plantations
a) Large scale food and arable crop farms based on natural rainfall
b) Irrigation projects involving crop production
c) Large scale tree crop plantations
5. Specialized horticulture
a) Market gardening
b) Truck gardening and fruit plantations

c) Commercial fruit and vegetable preoduction for processing.

6. Mediterranean agriculture (modern)

2
L = C+F/C where C = Cropping Period, F = Fallow Period, L = Land Use Factor.

L)

Source, Okigbo and Greenland, 1977.



Africa:

Table 3 - Troplcal Africa

Prevaillng systems of agricultural production and the assoclated crop and anlImal components In different
climatic zones (Adapted wlth modIflcations from Mcdowell and Hlldebrand, 1980).

Farming System

Major Crops

Major Animals

Maln Reglons

Feed Source

A. TRADITIOHAL & TRANSITIONAL FARMING

1. a)

b)

Nomadic or
Pastoral Herding

Shifting Cultl-

vation Phase 1|,
L2210

2. Bush Fallow
Shifting Cultlvation
Phase 11,

L =5-10

Usually none, sometlmes vege-

tables and early maturing crops

near temporary huts.

Malze/yams/Rlce/Plantalns

Malze, rlce,yams,cassava
plantalins,cocoyams,
vegetables, oll palms,citrus
and other tree crops.

Sorghum/Mlliet

Sorghum, millet, malze
cowpeas, cassava, sugar
cane, vegetables, locust
beans, sesame,

Yams/RIce/Plantains

Yams, rice, plantalns or
banana; cassava,maize,
vegetables, tree crops,
cocoyams.

Sorghum/Millet

Sorghum,mlllet,mal ze,
soybeans,sugar cane,
vegetables,bananas,

. yams, tobacco,cowpea.

Cattle, sheep,
goats.

Goats,sheep,
poul try.

Caftle, sheep,
goats, horses,
poultry, donkeys.

Goats, sheep,
poultry, some
swine.

Cattle,goats,
sheep,poultry,
horses,donkeys.

Sudan, Sahel,

Savannas, migration
sometimes to northern
Gulnea savanna or to
" wetter areas in dry

season.

Humid to sub-
humid troplcs

Southern Gulinea

Savanna - Sudan .

Savanna or equif-

valents in E.Afrlca.

Humld - Subhumid
tropics.

Forest/Savanna

mosalic,Southern &

Northern Gulnea
Savanna.

Natural range
browse
plants,
forage,
grasses and
legumes .

Browse plants
fallow land =~ -
crop resldues
kitchen/com-
pound waste.

Fallow, browse
plants, crop
resldues-vines
straw,cull
roots.

Fallow,browse
trees and
shrubs,crop &
compound waste.

Fallows,browse
plants,pasture,
crop residues
stover, vines,
cull roots.

ceel/2
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Table 3 cont'd

2=

Farming System

Major Crops

Major Anlimals

Main Reglons

Feed Source

3. Rudimentary Sedentary
Agricul ture.
Shiftlng Cultlvation
Phase 111, L = 2-4

L.  Compound Farming and
Intensive subsistence
Agriculture.Shifting
Cultlvation
Phase |V, L =<2,

Rice/Yams/Plantaln

Yams,rlce, maize,plantalns
and bananas, cassava, vege-
tables, tree crops (oll
palm, rubber, cocoa,cltrus,
etc), cocoyam

Sorghum/Millet

Sorghum, millet,mal ze,
vegetables, sesame, sugar
cane, cotton, tobacco,
groundnuts, bananas,
cassava, locust beans,
shea hutter, mango,other
tree crops.

Yams/Rice/Plantain/Tree Crops

Yams, plantains, bananas,
rlce, tree crops, cassava,
maize, vegetables, cocoyams.

Vegetables
Vegetables, sugar cane,
malze, tobacco, sesame,
groundnuts.

Sorghum/MIllet

Sorghum,miliet,malze,
vegetables, cowpea, cassava,
cotton, tobacco, melon.

Goats, sheep
poul try some
swine.

Cattle, goats,
sheep, poultry,
donkeys, horses.

Goats, sheep,
swine poultry.

Goats, sheep,
poul try, swine.

Cattle, goats,
sheep.

Humid and
Subhumid tropics.

Forest/savanna
mosalc,Gulnea,
Sudan, and

Sahel savanna.

Humld and

subhumid troplcs.

Forest/savanna

Savanna,Northern
Gulnea, Sudan and
Sahel Savanna.

Fallow, browse
plants, crop
residues, com-
pound house refuse.

Fallows, pasture,
crop residues,

s tover vines, cull
roots, groundnut
cake, bran, etc.

Browse plants,
crop resluues,
cull tubers and
roots, tree crops,
byproducts, house-
hold refuse.

Browse, crop
residues, tree
crop byproducts,
vines, kitchen
refuse.

Fallow browse,
plants,crop resldue
residues,vines,
groundnuts,haulms.

e /3



Table 3 cont‘d

Farming Svstem

Major Crops

Major Animals

Main Reglons

Feed Source

5. Highland Agricul ture

6.: Flood Land Agricul ture
Valley bottoms

B. 'MODERN'SYSTEMS AND THEIR
LOCAL ADAPTATIONS

1. Mixed Farming
(Best developed as
European type farms
In East Africa,Sudan
Savanna area round
Kano)
Note: Most compound

Maize/Yams/Rice/Plantains

Maize/yams, rice, plantains,
cocoyams, tea, coffee,
tropical and subtroplical
vegetables.

Sorghum/Tef/Wheat/Mal ze

Sorghum, Tef,wheat,malize,
beans,cowpea,millets,ground-
nuts, subtropical vegetables
and frults,coffee, tea,sugar
cane, sesame.

Yam/Rlce/Banana

Yams, rice, vegetables,
bananas, sugar cane,
malze, cocoyams, groundnuts.,

Rice/Banana/Sugar cane

Rice, banana,malze, sugar
cane, vegetables, yams,
groundnuts, cowpeas,
cocoyam,

Sorghum, cotton, millets,
vegetables, cowpeas, few
tree crops (locust bean
Acacla). -

farms in the humld tropics

strictly mixed farms.

Goats, sheep,
poul try, swine.

Cattle,sheep,
goats,poultry,
horses, donkeys.

Goats, sheep in
household gardens
assoclated with *
flelds systems.

No animals
except In
associated fleld
systems.

Cattle, Sheep.
goats, poultry,
horses, donkeys.

Humid and subhumld

troplcal

fores t/savanna
mosalc.

Savanna,montane
climate.

Humid and sub-
humid.

Savanny -
Gulnea tc Sahel.

Sudan_to
Sahel-savanna.

rallow, trees
and shrubs as
browse crop resldues

Fallow,pastures,
crop resldues.

Crop resldues
some browse plants.

‘Crop residues fed

to animals In
compound garden.

Pasture, fallow
grass, crop
resldues.

oo/



Table 3 cont'd.

Farming System

Major Crops

Major Animals

Main Regions

Feed Source

2.

3.

Livestock Ranching

Intensive livestock
production
(Dairy, Poultry)

Large scale European
type farms and Plan-

tations.
a) Plantatlons

b)

c)

Irrigation projects

Largescale field
Crops projects based
on natural rainfali
only.

~- None usually -
based on grass/legume
and range plants.

Fodder grass/legume and pastures

Maize for silage, elephant grass

(vegetables & fruit trees In
compound) .

Coconut, cocoa, oll palms,
Rubber, Tea

Rice/Cotton/Mal ze
Sorghum, wheat,vegetables
e.g. tomato.

Maize, rice, cassava,
groundnut.

Cattle S
S

Cattle,Poul try H
s
I
t
v

Usually no
1lvestock but
sometimes wi th
dalry & poultry.

Usually no
animals except
cattle.

Usually no animals,
may need cattle as
draught animals in
the tse-tse free
areas.

udan to Sahel
avanna.

umid to
avanna, best

n highland
ropics,montane
egetation.

Natural ranges
wlth or without
seeding of forage
species.

Pasture, fodder
grass/legumes,
hay.

Humid and subhumid Pasture of

tropics & wetter
savanna areas.

Savanna areas.

Humid to .
subhumid.

grasses and or
legumes
especially under
coconuts.

Pasture of

animals are .
present + fallow
and crop residues

Some pasture
crop resldues.

ee./5



Table 3 cont'd.

Farming System

Major Crop

Major Animals

Maln Reglons_

Feed Source

5. Specialized Hortlcul ture

a) Market gardening

b) Truck garden and
Forest Plantatlons
(malnly for export)

Vegetables, frults and
ornamentals.

Local (e.g. okra, celosla)
and subtroplcal exotlc
vegetables & frults, (e.g.
lettuce, Indlan spinach,
cltrus, papaya.

Tomatoes and vegetables,
beans, peppers, plne-
apples, avocado,
bananas.

Usually no animals.
Sometimes animals
such as poultry.

No anlmals usually.

Humid troplcs
to' Sahel savanna.

Humld troplcs to
Sahel savanna.
All troplcs
highland areas
and savanna
Irrigation.

Fallows or Crop
residues and
byproducts of
animal.

No animals
generally.




Table 4. World Population and Food Production, 1977

World Developed Dévelopinc Countries!
Countries Total Sub-Sahara Other
. Africa Regions
Population (millions) 4205 1159 3066 311 2755
(100) (27) (72) (7) (66)
Food production(million tons):
Major staple food crops 1686 830 856 68 788
.(100) (49) - (51) (4)-  (47)
Cereals 1476 77 705 36 669
(100)  (52) (48), (3 (5
Noncereals? 210 59 151 32 119
(100) (23) (72) 15) (57)
Livestock and Poultry
products:
Meat3 128 84 Ll 3 i1
(100) (65) (35) (2) (33)
Hi 1k 449 351 99 6 93
(100) (78) (22) (1) (21)
Eggs 25 17 8 * 8
(100) (67) (33) (2) (31)
* Less than half a million tons.

L. Following the FAO classification.

2. Aggregate of rootcrops, pulses, groundnuts, and bananas and plantains;
in cereal equivalent.

3. Aggregate meat of indigenous cattle, sheep, goats and pigs, and poultry meat;
in carcass weight equivalent.

4, Aggregate for cow, sheep and goat milk, but excluding camel milk.

Note: Figures may not add up to totals because of rounding; those in parenthesis
repi, :sent percentages of the world total.

*Source, |FPRI (1981).

\(/ )
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Table 5, Composition of Sub-Saharan Food Production: and Consumption, 1977%

Commodi ty Production Consumption]
(000 MT) (percent (000 MT) (percent)?
Major staple food crops> 67,717 100.0 72,859 100.0
Cereals 36.149 53.%4 42,221 57.9
Millet & Sorghum 15,524 22.9 16,486 22.6
Maize 13,521 20.0 ‘14,223 19.5
Rice (milled) 3,555 5.2 5,020 6.9
Wheat 1,051 1.6 3,821 5.2
Others 2,498 3.7 2,671 3.7
Noncereals 31,568 L6 .6 30,638 42
Rootcrops (20,857) (30.8) (21,170) (29.1
Pulses (3)8]6) (506) (L',]35) (5'7
Groundnuts (3,529) (5.2) (2,330) (3.2
Bananas & Plantains (3,366) (5.0) (3.00) (4.1
Meat™ 3,050.3 100.0 2,973.7 100.0
Cattle 1,733.1 56.8 1,660.9 55.9
Sheep & Goat 631.5 20.7 611.2 20.6
Plg 230.9 7.6 242.9 8.2
Poultry 455.5 14.9 458.7 15.4
Milk? 5,849.5 100.0 7,437 .4 100.0
Cow h,556.0 77.9 6,077.1 81.7
Sheep 222.9 3.8 275.4 3.7
Goat 757.2 12.9 771.6 10.4
Camel 313.3 5.4 313.4 4.2
Eggs TR 100.0 4242 100.0
Hen 408.2 98.6 418.3 98.6
Other 5.8 1.4 5.8 1.4
Note: Figures may not add to totals because of rounding.

l. Consumption refers to total domestic utilizat
equivalent.

2. Percentages refer to major commodity group.

3. Quantities in cereal equivalent.

ion, terms of primary commodity

b, Quantities in carcass weight equivalent; bovine, ovine, and plg meat production
Is from indigenous animals.

5. Quantities In whole milk equivalent.

%*Source, |FPRI, (1981).



Table 6.

Mean annual growth (%) in consumption of cereals, non cereals,

meat, milk in few countries and groups of countries in SubSaharan

Africa 1961-65 to 1973-1977 (IFPRI, 1981)%

Country/group of

4

Pépula- Cereals Non- Meat Mi 1k Eggs
countries tion: Cereals
Ethiopia 2.5 1.5 1.8 -0.4 1.4 1.5
Kenya 3.6 2.6 1.5 l;h -9.3 4.9’
Nigeria 3.0 1.3 2.2 1.5 €.6 3.0
Tanzania 2.8 3.]1 2.6 3.2 2.1 h.?
Zalre!/zanbia? 2.3 5.3 2.6' 552 152 _ 2372,
3.72
Sahe6 2.6 1.3 2.2 k.o 1.2 2.3
2.7 2.3 2.3 2.0 2.1 3.5

SubSaharan Africa

I Zaire

2 Zimbabwe

3 Based on U.N. population for 1963 and 1975.

4

welght equivalent.

5 Includes

*Source, IFPRI (1981).

Includes cattle sheep, goat, pigs and poultry, meat, In carcass

Gambia, Chad, Mali, Maurltania, Niger, Senegal and Upper Volta.

&@5
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Table 7. Export, Imports, Net Trade and Sufflclency ratlos of major staples and llvestock Including
poul try products in selected countries and country groups In sub-Saharan Africa

1961-65 and 1973-7M

UVl B N =

*Source IFPRI, (1981).

Country/group of Exports imports Net Trade Sufficlency Ratlo?
Countries 1961/5:1973/77:Rate 1961/65:1973/77: Rate 1961/65 1973/77 1961/65 1973/77
- Change Change (000 MT)
(000 MT) (%) (000 MT) (%)
Ethloplia 89 119 +34 12 100 +818 77 13 ’ 1.02 1.00
Kenya 112 166 +36 90 L6 -49 22 120 1.11 1.04
Nigerla 824 70 -91 123 787 +541 701 (77) 1.05 0.96
Tanzania 78 2h -69 109 267  +1kk (31) (243) 0.99 '0.93
- Zalre 4 ] -88 158 Ly +162 (154) (413) 0.96 0.92
Sahel3 672 282 -58 337 838  +149 335 (556) 1.06 0.92
Sub-Sahara Africa
Crops 2543 1113 -56 2090 Lkelko +122 453 3527 1.01 0.35
Livestock !
Heat™ 2615.5 301. 14,3 195.2 209.2 9.2 68.2 92.0 1.032 1.034
Miik> 33.0 52.6 59.4 488.5 1254.1 156.7 (455.5) (1201.4) 0.912 0.870
Eggs 1.1 0.6 -45.7 1.2 2.3  83.4 ~(0.1) (1.6) - 1.00 0.996
. Exports - Imports; net Import figures are In parenthesis.

. Ratio of domestic supply; net Imports to total domestic utlllzation:
Includes Chad, Gambia, Mali

Mauritania, Nliger, Senegal.¢ Upper Volta.

Includes goats, sheep, cattle, pligs, poultry, meat, adJusted for trade in an(mafé (In carcas wt. equlivalent)
Includes sheep, goats, camel mllk, mllk products (whole milk equivalent) )
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Table 8. Value In milllons of dollars of Nfgerlan oll exports, percentage of petroleum export In
comparison with Imports and proportion of Food Imports (African Business, October,1978)*#

Year Tota] Exports Percentage Total Value of Food Percentage of
(5100) of oll Impor ts Imports 1969 Food Import
expor ts ($106)

1969 ,006.9 55 795. 66.7 100
1970 1,403.4 67 1,210. 92.3 138
1971 2,049.3 95 1,726. 140.6 211
1972 2,238.6 85 1,592. 152.2 228
1973 3,644.8 81 1,958. 201.6 302
1974 9,219.2 94 2,7h4, 248.0 372
1975 7,980.8 93 5,947, 371.2 556
1976 10,596 .8 94 8,224, 706.9 1,059
1977 13,876.8 92 11,673. 1,264.0 1,895%

4

* Estimated

Note: 1977 = GDP = $29129 million
DDP/caplita = $356.6

**Source, Oklgbo (1978).



Table 9.

Additional food availability requirements for selected countries
in Sub-Saharan Africa between 1972-74 and 1985 000 tons.

Country Cereals Roots and Tubers
Algeria 1,269 !85
Angola zil .754
Benin 127 330
Botswana L6 3
Chad 308 53
Ethiopia 1,786 365
Guinea 259 226
Kenya 850 482
Liberia 768 1,575
Mali 551 hg
Mauritania 71 b
Mozamb ique 322 1,128
Niger 398 96
Nigeria 3,517 9,890
Rwanda 80 Ls2
Sao Tome & Principe 3 4
Somalia 208 18
Swaziland 27 4
Tanzania 649 1,832
Uganda 352 588
Upper Volta 54o 61
Zaire Loz 4,700
Zambia 4os 107

Source: Mazumdar (1980).
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Table 10. Contribution of production and imports in per caput food
availability during (1972-74 in Kcal/day) for selected
countries in Sub-Saharan Africa.

Domestic Imported Total % Imported
1,656 409 2,065 19.8
1,823 174 1,997 8.7
1,915 125 2,040 6.2
859 1,166 2,025 57.6
1,638 127 1,765 7.2
2,041 10 2,051 0.5
1,826 168- 1,994 8.4
2,025 12 2,137 5.2
1,630 346 1,976 17.5
1,465 294 1,759 16.7
930 937 1,867 50.3
1,894 95 1,989 L.8
1,775 82 1,857 4.4
2,000 73 2,073 3.5
2,081 21 2,102 1.0
902 1,228 2,130 57.6
1,615 301 1,916 15.7
1,504 614 2,118 29.0
1,789 172 1,958 8.8
2,094 47 2,141 2.2
1,638 90 1,728 5.2
1,739 109 1,848 5.9
1,690 326 2,016 16.2

Source: Mazumdar (1980)



Table 11. Projected required growth rates between 1972-74 and 1985 under
different alternatives for selected countries In Sub-Saharan Africa.

| H (K

Country Annual Cum. Annual Cum. Annual

prod. imports prod. impor ts prod.
Algeria 4.3 66 4.5 49 6.2
Angola 306 53 3.7 35 4.4
Benin 3.4 50 3.5 39 4.0
Botswana 3.7 55 4.7 b4 11.4
Chad 4.3 65 4.4 29 4.9
Ethiopia 3.2 be 3.2 34 3.3
Gulnea 3.5 51 3.6 36 4.3
Kenya 3.7 54 3.7 4y 'R
Liberia 3.5 52 1.7 35 52
Mali 4.7 73 5.0 36 6.3
Mauritania 7 54 5.0 29 9.9
Mozamb i que 3.5 50 3.5 33 3.8
Niger 4.4 68 4.5 39 4.8
Nlgeria 3.7 55 3.7 I 4.0
Rwanda 3.4 49 3.4 A 42- 3.5
Sao Tome & Principe 3.2 4 3.8 " 39 10.9
Somalia 4,2 63 4.4 4y 5.3
Swazlland 3.4 49 3.5 43 6.3
Tanzanla 4.3 65 4.4 4s 6.5
Uganda 3.4 bg 3.4 Ly 3.5
Upper Volta 4.6 72 4,7 32 5.1
Zaire 3.9 58 3.9 38 4.4
Zambia 4.o 61 4.2 46 5.6

Source: Mazumdar (1980).



Table 12. Land resource potentials, irrigation, fertilizer and pesticide
use in major.regions of the developing world#.

Resource or Agricultural Activity Africa Asia Latin - Near
: America East
1) Arable Land use (ha per caput)1980 0.55 0.21 0.5z 0.39
2) Potential Arable Land (ha per 1.71 0.28 1.79 - 0.60
caput) 1980
3) Potential Arable Land Reserves 433 90 476 Ly
(mill.ha) 1975 '
L) Potential Arable Land % of Total 68 25 73 34
5) Arable Area (mill.ha) 1980:
Irrigated - 4 66 14 20
Rainfed - 200 198 177 65
Total - 204 264 191 85
6) Harvested Area (mill.ha) 1980: ,
Irrigated - b 82 12 18
Rainfed - 108 20L 107 39
Total - 112 286 19 51
7) Cropping Intensity 1980:
Irrigated - 101 124 86 90
Rainfed - 53 102 60 60
Total - 55 108 2 68
8) Importance of Irrigation (%) 2 25 7 23
9) Fertilizer Use (mill.t. N.P.K)1980 1 9.8 5.4 2.8
10) Pesticide "se ($.mill. U.S.) 1980 344 725 749 265

\

*Source: FAD (1979) Agriculture Towards 2000.



