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ABSTRACT

Observations from literature have been used to present an overview of land use in four zones in the
middle and north of Nigeria. Land use practices are described in a semi-quantitative way. They include
fallow, soil quality, crops, cropping pattern, productivity, by-products and inputs used for upland,
lowland and component fields. Both food and cash crops are included. In addition, general information
on climate, soils, population density and livestock, as well as a general overview of farms and a crop
calender are presented for each zone which is covered. Data are presented in tables to allow a quick
reference.
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Section 1
INTRODUCTION

This study is part of a larger study on agricultural potential and production in Nigeria (see Sonneveld
et al., 1993). It aims at a semi-quantified description of land use. As such it is considered as a step in
the direction of the realization of SOW-VU's goal to develop an integrated agronomic/economic
approach in agricultural production modelling. Results will be used for the description of land use types
to be included in a geo-referenced description of land use. The aim of this study is to describe land use
in Nigeria in a, rather detailed, semi-quantified way. Special attention is given to farm structure, as
fields are often related and can not be treated separately. Also, decisions on applications of labour and
inputs are taken at household level.
Detailed descriptions of land use in the case of Nigeria usually cover relatively small areas (cf.
Lagemann, 1977; Powell and Taylor-Powell, 1984; Norman et al., 1982) Although they are not
common, detailed land use studies covering larger areas exist. Kowal and Kassam (1978) present an
excellent survey of conditions for farming in the West African savanna area; Ruthenberg (1980) classifies
and describes underlying and unifying concepts of farming systems. Both studies are however not
entirely suited for our goals. The relation between land use and resources in Kowal and Kassam is rather
weak, while Ruthenberg's description remains rather general.
In a preliminary literature survey, more than fifty studies were selected. About half of them actually
were used. Data that were lacking have been estimated. For this purpose, general classes were
constructed on issues like productivity and input use. Class limits have been described for each zone.
They are presented in annex 1. As conciseness was not the aim of this study, the wish to provide an
overview of available data has been given priority to being brief. Data are however also presented in
tables to provide a quick reference. Due to differences in literature coverage, the length of the text varies
per zone.
The current study describes land use in north and middle Nigeria (Sokoto, Katsina, Kano, Jigawa, Yobe,
Borno, Bauchi, Kaduna, Kebbi, Niger, Plateau, Taraba and Adamawa states1). It is organised as
follows. A general description of land use is presented in section 2, followed by a detailed description
of the study area in section 3. Some conclusions are given in section 4 2 .

As time did not permit a full overview, only the area north of the Niger and Benue rivers is discussed here. A description of the remaining
area will be presented later (Langeveld, 1995).
A discussion on methodology and results is presented in part two.

Section 2
LAND USE IN NIGERIA

Nigeria is a large country which covers over 90 million hectares of land. It includes many agroecological regions, ranging from Sahel in the north-east to very humid in the south. An overview of
climatic and edaphic conditions is given in Sonneveld et al. (1993). Population recently was estimated
at 90 million, but is not evenly distributed. Density is highest in the south of the country.
Based on the occurrence and dominance of major food crops (as derived from data presented by Agboola
(1979) and Barbour et al. (1982)), the country was divided into six zones. Cropping practices within
zones are comparable, and differences between zones are significant. Information of available detailed
studies was used to describe land use practices for each zone. The zones are (from north to south):
Millet, Mixed (millet/sorghum), Jos Plateau, Sorghum, Yam and Cassava Zone. A map representation
will be given in the second part of the survey.
The Millet Zone is the most northern zone. It is divided into two areas: Sokoto/Kebbi states (in the
north-west of the country) and Yobe/Borno states (north-east; see map). Farming is hampered by low
rainfall and poor soils, but population density is relatively high and cultivation is rather intensive,
especially around large cities (Maiduguri, Sokoto) and along the rivers. Major crops are millet, sorghum,
groundnut, cowpea and cotton.
The largest zone above Niger and Benue river is the Mixed Zone, spreading from Katsina in the north
to the south of Bauchi state. It covers all of the land above 10° and most of the land above 9° latitude
(with exception of Kaduna and Niger state). Rainfall is higher than in Millet Zone. Population density
locally is very high, can cropping is rather intensive. Important crops in the Mixed Zone are mainly the
same as in the Millet Zone, but sorghum and maize are more important.
Jos Plateau is a young plateau located south-east of Jos city. Elevation is 900 to over 1500 m (RIM,
1992). Conditions for farming are rather favourable. Major crops are fonio (hungry rice or Digitaria
exilis), pearl and finger millet, maize and sorghum. Potato and rice are also important.
The Sorghum Zone is located directly south of the Mixed Zone. Most of the zone is found south of the
10° latitude isoline, but borders at the extreme east and west are located more north (11° latitude). The
southern border is formed by Benue and Niger rivers, with exceptions in the extreme east and west
where the zone extents more south. Conditions in this zone are rather variable. Cattle density is moderate
but higher in the dry season due to migration from northern areas. Land pressure generally is rather low.
Major crops are sorghum, millet, yam, cassava and cotton. Rice is of local importance.
Most of the area direct south of Niger and Benue rivers is covered by the Yam Zone. Southern borders
of this zone are at 8° latitude in the west and 4° in the south-east. Rainfall is very variable, but most of
the zone recieves 1200 to 1800 mm (NWRMP, 1993). The Yam Zone contains one of the most densely
populated areas in Nigeria (Anambra state). Population density is also high in Benue state (south-east
of Makurdi). Cropping intensity is high to very high. Important crops are yam, cassava, cocoyams,

cereals (sorghum, maize and locally rice), and sesame (RIM, 1992).
The remaining area is covered by Cassava Zone. Rainfall varies from 1100 mm in the north-west to over
2500 mm in the extreme south (NWRMP; 1993). Population is concentrated around Lagos (the largest
métropole of the country), around Ibadan and along the line Owerri-Calabar in the south-east. Cropping
intensity is rather high. Major food crops are cassava, yam, cocoyam, sorghum and maize. Important
tree crops are oil palm and cocoa, but also rubber, kola, cashew and coffee (RIM, 1992).
Table 2.1 gives an overview of conditions in the different zones.
Table 2.1 Major characteristics of the zones
Zone

Rainfall

Growing
Period
(days)

Soils

Population density

Cattle density

Millet

<600

<120

sandy, poor, prone
to erosion

rather high in NW
low in NE

high

Mixed

600 - 1000

120 - 180

poor, prone to
erosion

high

high to very
high

Jos
Plateau

1000 - 1400

180 - 210

poor, acid, well
drained

rather high

rather high

Sorghum

800- 1600

180 - 210

moderately fertile,
sometimes undeep

rather low

moderately
high

Yam

900 - >2000

180 - 330

low to mod. fertile,
deep, well drained

high to very high

low

Cassava

1000>2500

210- >33O

as Yam Zone,
locally poor
weathered or heavy
clay soils

low but high in W

low

Source: RIM, 1992; Voortman, 1995; Diehl, 1982; 2; Barbouretal, 1982; 59; NWRMP, 1993; FAO/UNESCO,
1977

Common field types are presented for each zone in section 3. They comprise both upland and lowland
fields where conditions for crop growth differ significantly. Special compound fields are cultivated for
the growth of vegetables, some staple food and tree crops. Data presented per field type include fallow,
soil quality, crops, cropping pattern, productivity, by-products, and type and amount of inputs used.
Yields are presented per crop and compared with sole crop reference figures. As they are not corrected
for the share of land they occupy in crop mixtures, this gives an underestimation of mixture yields.
Cropping intensity is expressed in a rotation factor (R-value), calculated as the cultivated area divided
by area under either cultivation or fallow. The R-value varies from zero (no cultivation) to 1 (no fallow).
High values indicate intensive land use.
Differences between zones should not be considered as being absolute. Changes are usually gradual and
more or less continous. Variability at the local level can however be very high. Changes over time
usually are of a gradual character. Since the 1970's, maize is replacing sorghum and, to lesser extend,
millet (FAO Agrostat). In the same way, cassava is replacing yams in the southern zones. Cultivation
of cash crops like cotton, groundnut but also cowpea depends on profitability and is therefore influenced
by major price fluctuations. Though they were very popular during 1970's, their area decreased

afterwards. Recently their popularity has been increasing. Cultivation of wheat and rice has been strongly
advocated by the Nigerian government and their area has been extending for some time (FAO Agrostat).
For centuries, pastoralists have moved with their cattle along with the seasons. Since the severe droughts
in the early 1970's, however, their movements southwards have increased both in number of cattle and
in distance. This has lead to an increasing competition for land, especially in the center of the country
where settlers have started to initiate crop cultivation. In addition, a reduction of tsetse infestation has
facilitated an expansion of the number of cattle in areas where they formerly were not found. Together
with a strong growth of the population and cultivated area, this has led to an increasing pressure for
land. Grazing reserve areas have been planned but their implementation has not been very succesful
(FAO/WB, 1991).

Section 3
CROPPING SYSTEMS

Cultivation practices are discussed for Millet, Mixed and Sorghum Zones, and for Jos Plateau. The
description for each zone starts with a survey of rainfall, growing period and soils, followed by
information on population, livestock and cultivation intensity. Cultivation is divided in upland, lowland
and compound fields. Tables present information for each field type that is discussed. Each section ends
with a general description of farms and a crop calendar of the area.

3.1

Millet zone

Cultivation in the Millet Zone is hampered by low rainfall that is restricted to a short period. Soils
are poor and of an unstable structure. Cropping conditions on lowlands in depressions and near river
beddings are more favourable due to higher water and nutrient availability. Population density is highest
in the north-west, especially along major rivers (Sokoto/Rima) where opportunities for agriculture are
better, and around large cities. The area around Sokoto city is very densely populated. The north-east,
with exception of the area around Maiduguri town, is scarcely populated (Diehl, 1981 ; 2; Barbour et al.,
1982; 59). Table 3.1 gives an overview of cropping conditions in the Millet Zone.
Table 3.1

Major characteristics of the Millet Zone

Climate

Soils

Pests and deseases

Rainfall < 600 mm, growing
period between half June and half
October, with a maximum of 120
days.

Mainly Regosols and Arenosols:
poor sandy, low in CEC, clay and
organic matter content, deficient
in phosphorus; often acid; high
infiltration but low stability;
crusting and wind erosion are
common. Fluvisols and Gleysols
in depressions and near rivers:
young fertile, heavy clays, often
poor drainage, high nutrient
status.

Pressure of pests and diseases is
relatively mild (cereals), but less
mild for pulses and cotton.
Frequent locust and Quelea attacks
in NE. Striga is common in
cereals. No tsetse infestation.

Source: NWRMP, 1993; Voortman, 1995, FAO/UNESCO, 1977; FAO/WB, 1991; 5, 8: Driessen and
Dudal, 1989; 99-100; RIM, 1992; 26; IITA, 1983; 192; Kassam et al., 1976; 345.

Livestock is common and includes large numbers of cattle. Relative density of cattle is high to very high
(RIM, 1992), but cattle is less popular in the area around Sokoto city (FAO/WB, 1991). Cultivation
density is not very high. Depending on the distance to the village, 35 to 65 % of the area is under
fallow. A fallow of 50 % is assumed (R-value 0.67). Fallow has more or less disappeared in the area
around Sokoto city (FAO/WB, 1991). Major food crops are millet and, to a lesser extent, sorghum.
Other important crops are groundnut, cowpea and cotton. Pressure of pests and diseases is relatively low.

Land use
Sources on land use in the Millet Zone are rather scarce, especially on the eastern part. Additional
information was limited, and some gaps had to be filled with sources from the Mixed Zone which is the
nearest in both distance and resemblance of cropping practices. An overview of the sources is given in
table 3.2.
Table 3.2

Sources used in the Millet Zone

Global overview

Detailed information

Additional sources

FAO/WB 1991
Kassametal., 1976

UTA, 1983
Kowal and Kassam, 1978
Norman, 1978

Nwasikeetal., 1982
Nuru, 1984
Longhurst, 1982

Common field types can be classified as upland, lowland or compound fields. Upland cultivation involves
crop mixtures and some sole crop cultivation (mainly cotton). The following types are distinguished:
Gicci, mixed cereals, mixed cotton and sole cotton. Gicci and mixed cereals are mainly for food
production; cotton is a cash crop. Upland fields in die environment of Sokoto city have a special
character and will be discussed separately. Lowlands include fields that are cultivated during the rainy
or during the dry season. Both types are presented in the text. Compound fields are hardly reported for
this area. They will not be very common and if occurring they resemble those that are described for
Mixed Zone (section 3.2).
Upland fields
Gero millet is a short season variety of pearl millet (Pennisetum typhoides). It is very popular in northern
Nigeria, where it makes up the majority of all millets (Nwasike et al., 1982; 16). Gicci fields contain
a special cropping pattern that is very popular in the Millet Zone. Gero millet is sown on ridges.
Sorghum seeds then are sown in papendicular lines, and a grid pattern (Gicci in Hausa) occurs. Gicci
fields further contain cowpeas, sown after sorghum (Nwasike et al., 1982; 16). Seed material is mostly
home produced, and only 10 % of the farmers buys seeds of improved varieties (FAO/WB, 1991; 5).
Crop productivity on Gicci fields is not very high, but compares relatively well to regional figures.
Kassam et al. (1976; 346) report a yield of 600 kg/ha for Gero millet and 670 kg/ha for sorghum. Other
figures are 772 kg/ha for millet and 724 kg/ha for sorghum (Norman et al., 1982; 167), but these figures
are rather old.
Some sources (e.g. Longhurst, 1982 and Kowal and Kassam, 1978) consider cowpea as a bonus crop
whose yield is not considered very important. However, UTA demonstrated that income from this crop
can be considerable. Cowpea hay alone can contribute 25 to 40 % of the value of a Gicci field (UTA,
1983; 192). Cowpea yields are low (63 kg/ha according to Norman et al., 1982; 167; but 175 kg/ha
according to Kassam et al., 1976; 346; and 217 kg/ha according to IITA, 1983; 193). Gicci fields also
produce stalks that are used as cattle feed or as construction material (Nwasike et al., 1982; 167), a
practice that is common in this area.
Labour demand of a Gicci field is rather high (Norman et al., 1982; 167). Half of the households hire
labour during peak periods, especially for weeding (FAO/WB, 1991; 6). It is assumed that 20 % of all
labour is done by hired hands. Data on the precise moment of weeding are scarce. In Zaria, which is

situated in the Mixed Zone, weeding is done during June and July. This will probably be somewhat later
in the Millet Zone. Animal traction is used for land preparation by 30 % of the farmers (FAO/WB,
1991; 5), but it is not very common (Nuru, 1984; 261). Fertilizers are used by 33 % of the farmers and
applied on 30 % of the area. Recently, shortages have been reported due to insufficient supply
(FAO/WB, 1991; 5). Manure applications can be considerable on those farms where cattle is owned (3.4
to 4 tons/ha; Nwasike et al., 1982; 188). Still, nutrient supply is generally considered as too low for
maintainance of soil fertility (Kassam et al., 1976; 341). Use of chemicals on Gicci fields is not reported.
Table 3.3 Description of uplandfields(Millet Zone)
Gicci

Mixed Cereals

Mixed Cotton

Sole Cotton

R-value (%)

67

67

67

67

Soil quality:
- chemical

poor

poor

poor

poor

- physical

poor

poor

poor

poor

Pests etc.

average

average

high

very high

Crops

Gero millet,
sorghum, cowpea

Gero millet,
sorghum,
groundnut

cotton, cowpea,
groundnut,
sw.potato

cotton

Improved varieties

none

none

none

none

Pattern crops

intercropping

intercropping

intercropping

sole cropping

Productivity

average

average

average

average

By-products

stalks, hay

stalks, hay

hay, cake

cake

Labour needs

average

average

high

average

Hired labour (%)

20

20

20

20

Peak months

July

July

July

no data

Capital needs

average

average

low

high

Mechanization

average

average

average

average

Nutrient inputs

average

average

low

average

Chemical use

very low

very low

very low

average

Improved seeds

very low

very low

very low

very low

Farm equipment

low

low

low

high

Field type
Characteristic

Sources: FAO/WB, 1991; UTA, 1983; Norman, 1978; Kowal and Kassam, 1978

Other upland field types are mixed cereals, mixed cotton and sole cotton fields. Mixed cereals fields
differ from Gicci fields in the cultivation of groundnut in stead of cowpea. Groundnut yields are about
0.6 ton/ha (Kassam et al., 1976; 346). Cotton can be grown in mixtures or as a sole crop. According
to Kowal and Kassam (1978; 302), it is mainly grown in mixtures with crops like cowpea, groundnut
and sweet potato and sometimes sorghum and millet. More recent sources (Norman et al., 1982; 52)
report sole cropping at one third to half of the cotton area.
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Yield figures on cotton fields were not available. Average yield in West Africa is 510 kg/ha (Kowal and
Kassam, 1978; 298, 302). Cakes from pressed cotton seeds make valuable animal feed. Application of
nutrients and chemicals on mixed cotton fields is generally very low. Poor farmers probably choose to
intercrop their cotton as a way to minimise pest damage, as they have no money for chemicals
(Longhurst, 1982; 56). Application of pesticides and nutrients on sole cotton fields is higher (Kowal and
Kassam; 1978; 302), but their effect on yield is not clear. Table 3.3 provides data on upland fields.
Upland cultivation in the intensive area around Sokoto city has been characterized by FAO/WB (1991).
Fallow is extremely short at 4 % of the area. This gives an R-value of 0.96. Trees like Acacia albida
and Parkia clappertoniana or the locust bean tree are common (FAO/WB, 1991; 1,4), but the first is
mainly found on lowlands. Common food crops are sorghum, millet and cowpea. Cotton is a popular
cash crop. Figures on productivity are not given. By-products include wood for cooking and
construction, as well as fruits and fodder (ibid.; 10). Legume trees like Acacia albida are known for the
positive effect they have on soil fertility and hence, indirect, on productivity. Labour input can be high,
as there is a relative shortage of land in intensively cultivated areas (ibid.; 6). Draught power is
common, and manure applications are considerable (ibid.; 5). The use of chemicals or seeds of improved
varieties is not reported.
Lowland and compound fields
Crop cultivation on lowland fields includes additional sources of water (to rainfall). Sources can be
natural (floodplains, swamps) or artificial (pumps). Floodplain cultivation takes place during and directly
after the rainy season, when crop growth is supported with rests of flood water. Year round cultivation
of swamps and watered fields has been reported by RIM (1992). Crop choice and farming practices are
generally dictated by the season in which cultivation takes place. In the following, dry and wet season
lowland cultivation are considered; other differences between lowland fields are ignored.
Major lowland areas are located in the Sokoto and Rima river systems (in the north-west of the Millet
Zone). Lowland cultivation on the Hadejia and Komadugu floodplains in the north-east is of less
importance and declining (RIM, 1992) and will not be discussed here. In the 1970's, some 12 to 42 %
of the lowland area was under (extended) fallow (Norman, 1978; 322), but recent increases in population
make a 10 % fallow (R-value of 0.91) more realistic. Fertility of lowlands is rather good (Crawford;
1982; 4), but texture is variable (Kowal and Kassam, 1978; 313). Data on the occurrence of pests or
diseases on lowlands during the rainy season are scarce.
Rainy season cultivation includes rice, sorghum and maize (RIM, 1992; FAO/WB, 1991). Rice is usually
cultivated as a sole crop, while sorghum and maize are grown in mixtures. Cotton is reported on
lowlands in the extreme north (Kowal and Kassam, 1978; 299), but details are lacking. Sugar cane
cultivation (Norman, 1978; 322) is more or less year round. Exact figures on productivity could not be
obtained, but yields are probably high. By-products are not known. Labour input depends on the crop,
but is generally high (over 1000 hours/ha in Zaria; Norman, 1978; 323). Application of animal traction
has not been reported but some use of traction can be expected. The extent of the use of other inputs
(nutrients, chemicals and seeds of improved cultivars) is not known. With possible exception of nutrients,
applications will be low to very low.
Temporary migration during the dry season has been reported as one of the reasons why dry season
lowland cultivation is not very common (FAO/WB, 1991). A 50 % fallow or a R-value of 0.50 is
assumed. Crops include wheat, rice, vegetables (mainly onion and tomato; RIM, 1992; FAO/WB, 1991)
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and root crops (Kowal and Kassam, 1978; Crawford, 1982; 4). Input and output figures are comparable
to rainy season cultivation. See also table 3.4.
Table 3.4 Description of other field types (Millet Zone)
Field type
Characteristic

CSZ

Lowland
- main season

- dry season

R-value (%)

96

91

50

Soil quality:
- chemical

poor

good

good

- physical

poor

average

average

Pests etc.

average

average

average

Crops

millet, sorghum, cowpea,
tree crops

rice, sorghum, maize,
cotton

sugarcane, root crops,
vegetables

Improved varieties

none

none

none

Pattern crops

intercropping

sole and intercropping

sole and intercropping

Productivity

average

high

average

By-products

stalks, hay, tree products

none

none

Labour needs

high

very high

high

Hired labour (%)

20

10

10

Peak months

July

June

-

Capital needs

high

low

low

Mechanization

high

average

average

Nutrient inputs

high

average

average

Chemical use

very low

very low

very low

Improved seeds

very low

very low

very low

Farm equipment

low

low

low

Source: FAO/WB, 1991; UTA, 1983; Norman, 1978; Kowal and Kassam, 1978

Data on compound fields in the Millet Zone are very scarce. If they do occur they will resemble Mixed
Zone compounds. They are discussed in section 3.2.
Farm composition
Households in the Millet Zone will differ in terms of field types that are cultivated. Food fields of the
Gicci or Gero type are however very much alike. Data on groundnut and cotton cultivation are scarce.
They are not included in many of the sources that were used and estimates had to be made about their
occurrence. Especially data on cotton (once considered the major cash crop) are difficult to obtain. It
is expected that cotton cultivation is concentrated in the southern part of the zone (cf. Kowal and
Kassam, 1978; 299). Lowland is relatively scarce. Variation between farms will be most significant in
terms of cash crop and lowland area cultivated.
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Farm size is variable. Cultivated area was estimated at 1 to 1.5 ha by FAO/WB (1991; 4) but a survey
by IITA (1983; 193) reveals a farm area of 2.4 ha. The latter seems more realistic, especially if cash
crops are included, but farm size in the Sokoto city area will be smaller. An area of 2.2 ha upland is
assumed. Most common upland fields are Gicci and mixed cereal fields (together 1.6 ha). Cotton fields
occupy 0.6 ha; lowlands 0.3 ha during the rainy season and half of that in the dry season. Compound
cultivation will be very restricted. Total farm area is 2.55 ha. Table 3.5 gives an overview of an average
household.
Table 3.5 Farm characteristics (Millet Zone)
General characteristics

Field type

Area (ha)

Field type

Area (ha)

Size (ha)

2.55

Gicci

1.1

Sole cotton

0.2

Number of fields

7

Mixed cereals

0.5

Lowland main

0.3

Livestock

cattle
dominant

Mixed Cotton

0.4

Lowland dry

0.15

season

Crop calendar
An overview of the crop calendar in the Millet Zone is given in figure 3.1. Gero, cowpea and groundnut
are non-photoperiodic crops that fit in the growing period. Farmers sow them as early as possible to
make maximum use of early rains and released nitrogen but also to avoid high pressure of pests and
diseases (Kassam et al., 1976; 344). Varieties of sorghum that are grown need a longer growing period
than is available. They have to ripen after the rains have stopped with residual soil moisture. This makes
farming very sensible to premature ends of the rains (ibid.). Cowpea is sown after sorghum. By
combining Gero millet, sorghum and cowpea on one field, the farmer spreads his risks.
Cotton requires 120 days of growth. It is sown at the beginning of the growing period and may be
harvested in November. Sweet potato requires a growing period of at least 120 days (Kowal and Kassam,
1978; 282). A labour peak occurs during the first weeks of the growing period.

Fxcrure 3 . 1 :

CrocDinq calendar for the Millet Zone
Month:

Activity
Growing period
Gicci
Mixed Cereals
Mixed Cotton
Sole Cotton
Lowland main
Lowland dry
Labour peak
3.2

7
8
9
10 11 12
xxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxx
xxxxx
xxxxxx
1

2

3

4

5

6

Mixed zone

Conditions for cultivation in the Mixed Zone are better than those in the Millet Zone, but climate
remains very variable. The growing period is less restrictive for crop growth; soils are still poor, but
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their stability is better. The Mixed Zone is the most densely populated zone above Benue and Niger
rivers. Population density is especially high in Katsina, Kano and Kaduna but also in parts of Bauchi
state. It is highest around large cities (Diehl, 1981; 2; Barbour et al., 1982; 59). Large areas in the east
are less densely populated.
Density of cattle is high to very high with over 20 animals per square kilometer (RIM, 1992). Cattle
ownership is common practice with 90 % of the households owning cattle (in Kano state; FAO/WB,
1991; 6). Cropping is rather intensive and fallows are short (R-value is 0.83). Major crops are the same
as in Millet Zone but sorghum is more frequent. Maize is more popular, but not dominant. Pressure of
pests and diseases is higher due to longer rainfall period and higher humidity. Table 3.6 gives an
overview of cropping conditions in the Mixed Zone.
Table 3.6 Major characteristics of the Mixed Zone
Climate

Soils

Pests and diseases

Rainfall is very
varaible and ranges
from < 600 mm in
N to > 1000 mm in
SE. Growing period
lasts 120 to 180 days,
between May/June
and October.

Regosols and Arenosols in the N: poor,
sandy, low CEC, clay and organic matter
content, often acid; high infiltration but low
stability. Ferric Luvisols in the S : weathered
soils, low CEC and organic matter content,
high stability. Lithosols in the SE: shallow
soils usually found on eroded hills, generally
unsuited for cultivation.

Pressure of pests and diseases is
higher than in Millet Zone because
of higher rainfall and relative
humidity. Cotton and cowpea most
sensitive, but also attacks on
sorghum and Maiwa millet. Tsetse
infestation in NE, S of Bauchi state
and S of Benue river.

Source:

NWRMP, 1993; Voortman, 1995; FAO/UNESCO, 1977; FAO/WB, 1991; 1; Driessen and Dudal,
1989; 245; RIM, 1992; 26

Land use
There are many literature sources on land use in the Mixed Zone. A major centre of agricultural research
in Nigeria is the Institute of Agricultural Research (IAR) in Zaria. Since its inception, this institute has
hosted many researchers, and some of the most important works on Nigerian agriculture have been
published here. Many sources used in this study are in one way or another related to IAR or to the
Ahmado Bello University which is also located in Zaria. Several studies have played an important role
in the description of land use in the Mixed Zone. Work by Norman (1978; Norman et al., 1982) forms
a solid basis of the description of land use that is presented here. Table 3.7 presents an overview of the
sources used.
Table 3.7 Sources used in the Mixed Zone
Overview

Detailed information

Additional sources

FAO/WB, 1991
Normanetal., 1982

Norman, 1978
Crawford, 1982
Etuk, 1978

Kowal and Kassam, 1978

Upland cultivation is dominated by mixed cropping practices. As was the case in the Millet Zone, Gero
millet, sorghum and cowpea are often grown together (mixed gero fields). Sometimes the latter is
omitted (Gero/sorghum fields). Sorghum is also grown in combination with Maiwa millet, with maize,
or as a sole crop (sorghum/Maiwa, sorghum/maize and sorghum fields respectively). Other upland field
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types are mixed cotton and groundnut. Upland cultivation around large cities is very intensive.
Non-upland fields include (dry and rainy season) lowland and compound fields.
Upland fields
Mixed Gero fields resemble those that were described in the Millet Zone. They contain a mixture of
sorghum, Gero millet and cowpea. Gero millet escapes major attacks of pests and diseases due to the
commonly early sowing date. Sorghum yields in mixtures are below sole field levels (Norman, 1978;
334). Yields of Gero millet are modest, cowpea yields are low (150 to 260 kg/ha; ETA, 1983; 193;
Kowal and Kassam, 262-3). As often is the case with mixtures, labour input is high (683 hr/ha).
Gero/sorghum fields ressemble mixed Gero fields.
Sorghum/Maiwa fields suffer from a rather high incidence of pests and diseases. Cereal production for
both crops together is 970 to 1340 kg/ha (Crawford, 1982; 120; Etuk, 1978; 61) which is rather low.
Labour demand is modest (Crawford, 1982; 120) to high (Etuk; 1978; 59). Damage due to pests and
diseases on sorghum/maize fields is rather low as maize is less sensitive to bird damage. Productivity
is however threatened by high losses in maize production due to its sensitivity to mid-season droughts
that frequently are occurring during the growing season (Kowal and Kassam, 1978; 255).
Sorghum fields are often found in the vicinity of the compounds (Kowal and Kassam, 1978; 245). Yields
of sole cropped sorghum are about 800 kg/ha (Norman, 1978; 335; Norman et al., 1987; 18), which is
modest for this area. Higher yields have been reported by Crawford (1982; 120). Stover is used as cattle
feed during the dry season. Manure is applied by half of the farmers (in Kano state; FAO/WB, 1991;
5), but general input level (fertilizers, chemicals) is rather low. Labour demand on sorghum fields is low
(310 hr/ha) with peaks during June and July and in November (Etuk, 1978; 59). Use of animal traction
is not common. See also table 3.8.
Cotton is often grown in mixtures in order to reduce the damage of pests. Mixed cotton fields often
include cowpea, groundnut and sweet potato (Kowal and Kassam; 1978), but a combination with Gero
millet (Longhurst, 1982; 55) also occurs. Cotton is also grown as a sole crop (Norman et al., 1987; 52).
Cotton yields are very low (161 kg/ha of raw cotton; Norman, 1978; 334). Yields of other crops are
rather low (ibid.; 334).
Groundnut fields include a sole groundnut crop. Yields are rather high; a figure of 587 kg/ha has been
reported by Norman (1978; 334). Labour input is just under 600 hr/ha with a peak in May and June
(Etuk; 1978; 59).
Upland cultivation in the intensive areas around large cities has a distinctively different character. Land
shortages are occurring and fallow is very short. Around Kano, fallow is completely absent (FAO/WB,
1991; 3, 4). Crops (millet, sorghum, maize, groundnut and cowpea) are the same as in less intensive
areas, but frequency of trees is much higher (ibid.; 1). Trees produce fodder and construction material,
but also fuel which is rather scarce in these areas. Legume trees generally have a positive influence on
productivity of other crops. Cultivation in this densely populated area is rather intensive. Animal draught
power is applied on most of the fields. Application of household waste from the city and manure are
considerable, but a decline of soil fertility is not prevented (ibid.; 5, 8, 10). Livestock ownership is
common (see table 3.9).
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Table 3.8 Description of upland fields (Mixed Zone)
Field type
Characteristic

Mixed Gero

Gero/
sorghum

Sorghum/
Maiwa

Sorghum/
Maize

Sole Sorghum

R-value (%)

83

83

83

83

87

Soil quality:
- chemical

poor

poor

poor

poor

poor

- physical

poor

poor

poor

poor

poor

Pests etc.

average

low

high

low

high

Crops

Gero millet,
sorghum,
cowpea

Gero millet,
sorghum

Maiwa millet,
sorghum

maize,
sorghum

sorghum

Improved varieties

none

none

none

none

none

Pattern crops

intercropping

intercropping

intercropping

intercropping

sole cropping

Productivity

low

low

average

average

average

By-products

stover, hay

stover

stover

stover

stover

Labour needs

high

average

average

average

low

Hired labour (%)

20

20

20

20

20

Peak months

May-August
November

May-August
November

June-July
November

June-July
November

June-July
November

Capital needs

low

low

low

low

low

Mechanization

low

low

low

low

low

Nutrient inputs

average

average

average

average

average

Chemical use

very low

very low

very low

very low

very low

Improved seeds

very low

very low

very low

very low

very low

Farm equipment

low

low

low

low

low

Source: FAO/WB, 1991; Norman, 1978; Norman et al., 1982; Etuk, 1978; Crawford, 1982; Kowal and Kassam,
1978
Lowland and compound fields
Most lowlands are found in Kano state (west of Hadejia river system), but recently cultivation near
Gongola and Kaduna river has increased considerably (RIM, 1992). Cultivation practices ressemble those
described in section 3.1. As sorghum and maize now also can be cultivated on upland, rice is the
dominant wet season crop. Dry season cultivation includes wheat and vegetables (FAO/WB, 1991; 4).
Cultivation of compound fields is common practice. Compound or garden fields are especially devoted
to vegetable crops, sometimes mixed with tree and minor crops. Cultivation is intensive; application of
manure is common practice, and sometimes fields are watered during the dry season. There are no data
on fallow of compound fields, but this will probably not be common. Soil quality is moderate to good.
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Table 3.9 Description of upland fields (Mixed Zone; cont.)
Field type
Characteristic

Mixed Cotton

Groundnut

CSZ

R-value (%)

83

83

100

Soil quality:
- chemical

poor

poor

average

- physical

poor

poor

poot

Pests etc.

high

high

average

Crops

cotton, groundnut,
cowpea, sweet potato

groundnut

millet, sorghum, maize,
cowpea, tree crops

Improved varieties

none

none

none

Pattern crops

intercropping

sole crooping

intercropping

Productivity

low

high

average

By-products

cake, hay

hay

stalks, hay, tree products

Labour needs

high

high

high

Hired labour (%)

20

20

20

Peak months

June-July and
December

June-July

no data

Capital needs

low

low

high

Mechanization

low

low

very high

Nutrient inputs

average

average

high

Chemical use

very low

very low

very low

Improved seeds

very low

very low

very low

Farm equipment

low

low

high

Source: FAO/WB, 1991; Norman, 1978; Norman et al., 1987; Etuk, 1978; Crawford, 1982; Kowal and Kassam,
1978

Plots selected for compounds generally have a high stability, while a long history of manuring will have
improved the initial fertility status of the soil.
Crops on compound fields include tomato, onion, okra and pepper (capsicums). 'Green maize' is unripe
harvested maize. It is a popular crop in this area, together with early millet (Longhurst, 1985; 15).
Together they will fulfill the role of food production during the hunger season before major crops can
be harvested, a role that is played by Gero millet in the Millet Zone. Minor crops cultivated are spinach,
soya, eggplant and pumpkin. Root crops that are included are sweet potato, local potato (no latin name
known) and cocoyam. Pressure of pests, diseases and probably also weeds is minimized by intensive
intercropping, but a population of soil-based nematodes can be built up if rotation of crops is insufficient.
An assessment of crop productivity is difficult to give. Etuk (1978; 61) observed low yields for tomato
and peppers (253 and 339 kg/ha respectively). In general, yields will be moderate, especially if manure
is applied.
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Labour needs are variable. Sole cultivation of pepper or tomato is not very labour intensive (Etuk, 1978;
59), but fields with a mixture of onions and peppers require over 600 manhours per hectare (Crawford,
1982; 30) which is rather high. Generally, the labour need is dictated by the number of crops involved.
As compound fields normally include a large number of crops labour inputs will be high (Crawford,
1982; 30). There is no information on the application of hired labour on compounds. It is not expected
to be high due to the character of the field which is aimed at self sufficiency. Peaks in labour needs
depend on the presence of crops, but will be better spread than is the case on upland fields. May, June
and September are busy months. Use of mechanization has not been observed. Application of chemicals
and fertilizers has been reported (Etuk, 1978; 61), but this will be not common practice. Household
refuse and manure are more generally applied. More details are given in table 3.10.

Table 3.10

Description of lowland and compound fields (Mixed Zone)

Field type
Characteristic

Lowland
- main season

- dry season

Compound

R-value (%)

91

50

100

Soil quality:
- chemical

good

good

good

- physical

average

average

good

Pests etc.

average

average

average

Crops

rice, sorghum maize

wheat, sugarcane, root
crops, vegetables

tomato, pepper okra,
maize, millet, vegetables

Improved varieties

none

none

none

Pattern crops

sole and intercropping

sole and intercropping

intercropping

Productivity

high

average

average

By-products

none

none

none

Labour needs

very high

high

high

Hired labour (%)

10

10

0

Peak months

no data

-

May, June, September

Capital needs

low

low

low

Mechanization

average

average

very low

Nutrient inputs

average

average

high

Chemical use

very low

very low

very low

Improved seeds

very low

very low

very low

Farm equipment

low

low

low

Source: FAO/WB, 1991; UTA, 1983; Norman et al., 1982; Norman, 1978; Kowal and Kassam, 1978
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Farm composition
The relation between land use and population has been extensively discussed by Norman (1978). He
describes how type and extent of land use depend on factors like population density, cattle ownership,
accessability of the village and type and size of the household (Norman, 1978; 320-332). As could be
expected, farm size declines with increasing population density. The rate of farm land per resident (both
agricultural and non-agricultural) varies from 0.2 ha in very dense to 0.8 ha in less populated areas, with
an average for the studied area of 0.5 (ibid.; 321). Figures are inclusive fallow. As they are rather old
(1966-67), they must have changed in the mean time. More recent field data from a village near Kano
city (Longhurst, 1982; 39) are, however, still rather high with 0.6 ha per resident.
Cattle owners cultivate larger areas than non-cattle owners (Norman, 1978; 321), probably because they
can prepare more land. Nucleus family units control less land than extended units (ibid.; 324), as could
be expected. Fallow, upland to lowland ratio, crop choice and applied cultivation techniques vary with
type of land and labour availability. Especially distribution of lowlands is highly variable, as this depends
on the amount that is available in the neighbourhoud. Households with a relative shortage of labour apply
more intercropping than those that have more time for crop cultivation (ibid. 322-323), as production
per unit of labour (especially labour implemented during periods of shortage) is higher for intercropping
(Normanetal., 1987).
Average farm size varies from 2.5 ha in the north of the Mixed Zone (FAO/WB, 1991; 4) to 2.8 ha in
Zaria (Etuk, 1978; 19). An area of 2.6 ha upland is assumed. Upland to lowland ratios were given by
Norman (1978; 321) at 10 to 1, but cultivation intensity has been increasing since this figure was
estimated. Also, availability of lowlands is very variable. An area of 0.2 ha (upland/lowland ratio of 13
to 1) is considered more appropriate. Half of this area will also be cultivated in the dry season.
Data on the area of compound fields per household are scarce. According to Longhurst (1985; 15), they
are rather small. Etuk (1978) observed an area of 0.6 ha that is cultivated with vegetables (okra, tomato
and peppers), but Crawford (1982) reports an area of 0.6 with pure vegetables plus 0.6 ha of mixed
vegetable/cereals fields. An area of 0.6 ha per household probably is the maximum.
Distribution of upland fields further was estimated with the following figures in mind:
about half of the area is grown with cereals; pulses occupy some 25 % (Norman, 1978; 322), but
are found on half of the area cultivated (HTA, 1983; 193);
some 80 % of all millets is Gero millet (Norman; 1978), which is an extremely important crop
in this area (Nwasike et a., 1982; 16);
maize production is not included in many studies, but it is increasingly cultivated;
about one third of the crops is grown as a sole crop (Etuk, 1978; 19; Norman, 1978; 322);
combinations of sorghum and millet are most frequently found and include both Gero and Maiwa
millet (Crawford, 1982);
the combination of Gero millet/sorghum and cowpea is the most popular in upland farming (UTA,
1983; 193; Etuk, 1978; Crawford, 1982; 30).
A typical farm in the Mixed Zone is described in table 3.11. There is a large number of possible crop
combinations for upland fields. Total farm area is 3.9 ha, most of which is upland.
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Table 3.11

Farm characteristics (Mixed Zone)

General characteristics

Field type

Area (ha)

Field type

Area (ha)

Size (ha)

3.9

Mixed Gero

1.0

Sole sorghum

0.4

Number of fields

11

Gero/sorghum

0.3

Sole groundnut

0.2

Livestock

cattle, small

Sorghum/Maiwa

0.2

Mixed cotton

0.2

Sorghum/Maize

0.3

Compound

0.6

Sole sorghum

0.4

Lowland main

0.2

Lowland dry
season

0.1

Crop calendar
An overview of the crop calendar is given in figure 3.2. Like was the case in the Millet Zone, Gero
millet is sown before the growing period really has been established. Sorghum, Maiwa millet, maize and
cotton are harvested after rains have ended. This is also the explanation of the peak in labour demand
in October/November. Another labour peak occurs in the period May to August (Etuk, 1978; 59).
Compounds and lowlands are cultivated year round.
Figure 3.2: Cropping calendar for the Mixed Zone
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Jos Plateau

Cropping conditions on Jos Plateau are favourable. Rainfall is rather high but transpiration and
temperature are moderated by altitude. Climatic conditions require the use of specific species or
varieties. Fortunately, the Growing Period is long enough to allow a full cycle for most crops.
Population density is rather high, though probably less than in the Katsina and Kano area (Diehl, 1981;
2; Barbour et al., 1982; 59). Recently, it has increased considerably (FAO/WB, 1991; 2).
The cattle population is rather high, and increasing because of pastoralist immmigration. Settlement has
however been limited due to restricted availability of pastures. Local crop farmers keep goats, sheep and
poultry, but some own cattle as well. Cultivation generally is intensive, with a fallow that is two or three
years or completely absent (FAO/WB, 1991; 2). Crops are mainly cereals (finger and pearl millet, fonio
(Digitaria exilis; a small traditional cereal), sorghum, maize and rice), potato and vegetables. Altitude
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has a moderating effect on pests and diseases. Table 3.12 gives an overview of cropping conditions on
Jos Plateau.
Table 12onsists
Table 3.12 Major characteristics of Jos Plateau
Climate

Soils

Pests and diseases

Rainfall 1000 to 1400 mm.
Growing period 180 to 210
days, from April to October/
November. Temperatures are
moderated by altitude; annual
averageis 21.8°.

Mainly ferric Acrisols and Lithosols. Acrisols are
well drained, frequently acid, poor in nitrogen but
with medium phosphorus and high potassium
levels. Lithosols are shallow and unsuited for
cropping. Open tin mining pits disturb agriculture
in considerable part of the area.

Pressure of pests and
diseases is moderated
by relative low
temperatures, that
probably also prevent
tsetse infestation.

Source:

NWRMP, 1993; Voortman, 1995; FAO/UNESCO, 1977; FAO/WB, 1991; 1; Driessen and Dudal,
1989; 118; RIM, 1992; 26

Land use
Farming conditions in this area are very specific. Detailed studies covering them were however not at
our disposal, and the following is based on overviews by FAO/WB (1991) and by RIM (1992). Details
are lacking, so that only a general overview can be presented.
Agricultural practices are influenced by altitude and modest temperatures. Maize and finger millet
(Eleusine coracana) are dominant crops. Sorghum and pearl millet (Dauro variety) play a less important
role. Other crops are acha or fonio, iburo (no latin name given), root crops (potato, sweet potato, yam
and cocoyam), common bean and rice. Information on crop yield levels is lacking.
Upland, lowland and compound fields
Upland fields are dominated by combinations of fonio and finger millet, maize and sorghum, and beans.
The combinations are grown in rotation. Upland cultivation includes extensive use of (unspecified)
terracing techniques. Lowland cultivation includes crops like potato and (sometimes) rice, rotated with
finger and pearl millet. Vegetables are grown during the dry season. The use of inputs generally is very
low. Animal traction is not common. Manure is only applied on compound fields, with exception of
upland fields of settled Fulani pastoralists. Fertilizer use is common but has been reduced due to recent
cuts in availability. Agro-chemicals are not applied.
Farm composition
Farms are 2 to 2.5 ha, and consist of one compound and several upland fields. No information could be
obtained on distribution of lowlands. Due to a lack of quantitative data, no tables can be presented.
Crop calendar
Figure 3.3 gives an overview of the crop calendar in Jos Plateau.
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Figure 3.3: Cropping calendar for Jos Plateau
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Sorghum zone

Climate in the Sorghum Zone is very variable, especially in the extreme east and west of the area.
Soils can be hampered by concretions in the top layer. Population density generally is rather low
(NWRMP, 1993). Most people live in an zone along Kaduna river, running from Kaduna city to the
confluence with Niger river, and in the area west of Jos Plateau (Diehl, 1981; 2; Barbour et al., 1982;
59). Cattle density is moderately high, especially in the north of Kaduna state (RIM, 1992). With
exception of the east and the area south of Kaduna city, tsetse infestation is common (RIM, 1992; 26).
There is a large and increasing seasonal movement of cattle. Settling of pastoralists causes increased land
pressure (ibid.). Cropping intensity is rather low, with exception of the more densely populated areas.
Sorghum is the major cereal; other important food crops are millet and maize, yam, cassava and (locally)
rice. Major cash crops are cotton (especially in the drier parts) and cowpea. Yields are higher than in
the Mixed and Millet Zone, due to more favourable climatic conditions. Incidence of pests and diseases
is higher than in previous zones due to increased humidity. Bird damage is less common.
See also table 3.13 for cropping conditions in the Sorghum Zone.
Table 3.13

Major characteristics of the Sorghum Zone

Climate

Soils

Pests and diseases

Rainfall varies from 800 to 1600
mm, but is generally between 1000
and 1200 mm. Growing period last
180 to 210 days, from April/May
to October/ November. Extreme
east and west have longer or
shorter periods.

Ferric Luvisols (in NW)
and plinthic Luvisols
(SE): rather deep, low to
moderately fertile soils,
with possible concretions
in top layer.

Data are very scarce. In comparison to
previous zones, increased temperature,
humidity and longer growing period will
evocate higher incidence of pests and
(bacterial) diseases. Bird damage is less
severe. Tsetse infestation is common for
most of the area.

Source:

NWRMP, 1993; Voortman, 1995; FAO/UNESCO, 1977; FAO/WB, 1991; 1; Driessen and Dudal,
1989; 118;RIM, 1992; 26

Farming conditions in Sorghum Zone show considerable variation. Important agricultural areas are found
in Kaduna (on the Kaduna plains in the south of the state), Plateau (with exception of Jos Plateau) and
the south of Niger state. Large differences between the areas included in this zone made a further
division necessary. Each area will be described separately, to give heed to the differences in production
practices. Sources on agricultural practices in the low populated extreme north-west and east of the zone
(including cultivation in the Eastern Highlands where specific cropping conditions are found) are scarce.
These areas are not covered in the following paragraphs.
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3.4.1 Kaduna plains
Generally, conditions for cropping are favourable. Temperature, amount and distribution
of rainfall allow cultivation of root and tuber crops that are dominant in this area. The number of crops
has increased. Population density is rather low; it is highest in the north and decreases towards the south.
There has been significant migration into this area from drier zones, including Fulani pastoralists.
Half of the households keep small livestock. Cattle density is rather high (RIM, 1992), though cattle
ownership is restricted to less than 20 % of the households (FAO/WB, 1991; 3). Cultivation intensity
decreases with declining population pressure.
Fallow is four to six years in the north, but longer in the south (FAO/WB, 1991). A fallow of six years
after three years of cultivation is assumed for the whole zone (R-value 0.33). Data on crop cultivation
are scattered, and some interpretation has been necessary. Sorghum and maize are major cereals, while
yam is the most important root crop. Other crops are millet, groundnut, cowpea, soyabean and ginger
(FAO/WB, 1991; 3; Powell and Taylor-Powell, 1984; 24). Rice is of local importance. Table 3.14
provides an overview of cropping conditions on the Kaduna Plains.
Table 3.14

Major characteristics of the Kaduna Plains

Climate

Soils

Pests and diseases

Rainfall varies from 1100 to 1200 mm.
Growing period (from April to
October/November) lasts 180 to 210 days.

Mainly ferric Luvisols: generally well
drained, moderately deep to deep soils
with relative low fertility.

Very few data. No
tsetse infestation.

Source: Voortman, 1995; NWRMP, 1993; FAO/WB, 1991; 1; RIM, 1992; 26

Land use
Descriptions of land use in the middle and south of Kaduna state are rather general. A picture was
sketched with several sources, but some assumptions could not be confirmed due to lack of specific data.
Especially cultivation of non-food or cash crops (groundnut, cowpea, soyabean, and probably ginger)
can be different from what is presented here. Table 3.15 gives an overview of the sources that have been
used.
Table 3.15 Sources used on Kaduna plains
Overview

Detailed information

Additional sources

FAO/WB, 1991

Powell and Taylor-Powell, 1984
Van Wambeke and Bruggeman, 1991

Kowal and Kassam, 1978

Upland cultivation is dominated by cereals (maize, sorghum and millet) and yam. There are several
upland field types. One consists of a yam/maize mixture, intercropped with cowpea (yam field). Other
field types contain cereals (sorghum and maize) and pulses (mixed cereals). Sorghum is also grown as
a sole crop (sole sorghum; Kowal and Kassam, 1978; 241), while millet is intercropped with sorghum
and groundnut (millet field).
Some lowland cultivation is found near Kaduna river (RIM, 1992), but generally lowlands are very rare.
They are not discussed here. Compound fields are common.
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Upland fields
Yam fields include yam, maize and cowpea. Yam yields in this area are below average (3-5 tons/ha;
Kowal and Kassam, 1978; 277); maize yields vary from 490 to 860 kg/ha (Powell and Taylor-Powell,
1984; 24/25), which is not above the average level for this zone. Generally, cowpea in mixtures is not
very productive (Kowal and Kassam, 1978; 263). Hay from cowpea, which has a high protein content,
will be used as cattle feed. Labour demand on yam fields is very high due to the need to prepare yam
mounds, especially around April. Hiring of labour does occur (FAO/WB, 1991; 4) but is not easy to
assess. It is assumed that 20 % of labour on upland fields is done by hired hands. A peak in labour
demand occurs in July, August and September, when crops have to be weeded (Powell and TaylorPowell, 1984; 24).
Table 3.16

Description of fields (Kaduna plains)

Field type
Characteristic

Yam

Mixed Cereals

Sole Sorghum

Millet

R-value (%)

33

33

33

55

Soil quality:
- chemical

poor

poor

poor

poor

- physical

average

average

average

average

Pests etc.

average

average

high

average

Crops

yam, maize,
cowpea

sorghum, maize,
groundnut,
soyabean

sorghum

Dauro millet,
sorghum,
groundnut

Improved varieties

maize

none

none

none

Pattern crops

intercropping

intercropping

sole cropping

intercropping

Productivity

low/average

average

average

average

By-products

stover

stover

none

stover

Labour needs

very high

high

low

high

Hired labour (%)

20

20

20

20

Peak months

April
July-September

July-September

July-September

July-September

Capital needs

high

average

low

very low

Mechanization

low

low

low

low

Nutrient inputs

average

average

average

average

Chemical use

very low

very low

very low

very low

Improved seeds

low

low

very low

very low

Farm equipment

low

low

low

low

Source:

FAO/WB, 1991; Powell and Taylor-Powell, 1984; Kowal and Kassam, 1978

Mechanization is not very common. Only 15 % of the households uses oxen ploughs (FAO/WB, 1991;
3). This will be mainly in the north of the area. Farmers do not buy improved seeds, with exception of
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maize seeds that are bought by some households (FAO/WB, 1991; 3). Capital is also needed to buy yam
cuttings that have to be taken from the marketable tubers. More than half of the farmers use fertilizers,
but it is not known how much is applied
Mixed cereal fields include sorghum, maize, groundnut and soyabean. Sorghum (630-920 kg/ha; Powell
and Taylor-Powell, 1984; 24/25) and maize yields are modest compared to sole crop yields. Labour
demand is rather high. Being cultivated as a sole crop, sole sorghum fields experience increased risks
of pest and disease damage. Millet fields are cultivated with a mixture of pearl millet, sorghum and
groundnut. Millet is Dauro, a long season variety that is commonly sown in nurseries and transplanted
in August and September (Powell and Taylor-Powell, 1984; 24). Yields are not above average level,
although nurseries are manured (ibid.). Major characteristics of upland field types are found in table
3.16.
Compound fields
Compound fields include crops like cowpea, melon and vegetables, but also sorghum and maize. A
proper description is lacking, but the character will ressemble compound fields that are presented in
section 3.2 and 3.4.2. Manure application is common (FAO/WB, 1991; 3).
Farm composition
Households in this area are either crop or cattle oriented. The first type is dominated by Hausa farmers,
the latter by Fulani settlers that combine livestock rearing with cropping. Fulani farmers concentrate on
cereals and avoid more labour intensive root and cash crops. Income from livestock allows them to buy
more inputs, but this is not reflected in higher yield levels. Generally, Fulani farmers have smaller
farms. One might expect them to use animal draught power, but this is usually not the case (Powell and
Taylor-Powell, 1984; 23-26). The majority of the households are of the Hausa type.
Upland cultivation of a typical household includes yam, mixed cereals, sorghum and millet fields. In
addition, one compound is in use. Tuber crops (yam, but also cocoyam and cassava) will be more
important in the south of the area. See also table 3.17.
Table 3.17

Farm characteristics (Kaduna plains)

General characteristics

Field type

Area (ha)

Field type

Area (ha)

Size (ha)

4.1

Yam

1.0

Millet

0.8

Number of
fields

5

Sorghum

1.5

Compound

0.6

Livestock

small, some
cattle

Sole
Sorghum

0.2

Crop calendar
A growing period of six months or more allows synchronized cultivation of upland field types. There
is no need for sowing early or harvesting after residual soil moisture has been depleted. Labour needs
are high in July and August, and in the period before rainfall starts as fields have to be cleared from
fallow vegetation which requires much labour. An overview of the crop calendar is given in figure 3.4.
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Figure 3.4: Cropping calendar for Kaduna Plains
ActivityGrowing period
Yam
Sorghum
Sole sorghum
Millet
Lowland main
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Compound
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3.4.2 Plateau
Climatic conditions in this area are favourable for crop growth, but soil fertility is limiting
cultivation to a short period after which it has to be restored by fallow. Fallow periods of five to ten
years have been reported but, due to recent increases in land pressure (Burfisher and Horenstein, 1985;
6, 14) since this observation was done, fallow may have shortened. A three year cultivation period,
followed by a fallow of six years is more realistic. This gives a R-value of 0.33. Population density in
Plateau state is rather low, except for the area west of Jos Plateau. Population is growing rather fast due
to increasing immigration from the north.
Livestock consists of chickens, pigs and goats (Burfisher and Horenstein, 1985; 6). Cattle density is
moderate (RIM, 1992), but unequally divided over the area. Cattle production is hampered by tsetse
infestation (Burfisher and Horenstein, 1985; 6; RIM, 1992; 26). Major food crops are yam, cassava,
maize and cowpea, while crops like yams, cassava, rice and sesame are frequently traded. An overview
of cropping conditions is given in table 3.18.

Table 3.18

Major characteristics of Plateau

Climate

Soils

Pests and diseases

Rainfall varies from 1000 to 1200
mm. Growing period lasts from
180 to 210 days, from April to
November.

Mainly plinthic and ferric Luvisols,
with relative low fertility, frequent
concretions in top layer. Some
Fluvisols are found near Benue river.

Very few data. Tsetse
infestation is common.

Source: Voortman, 1995; NWRMP, 1993; RIM, 1992; 26; FAO/UNESCO, 1977

Land use
The Tiv are a people in central Nigeria (Plateau and Benue states). They live in the area around
Makurdi, both north and south of Benue River, where they comprise half of the population. Tiv farmers
are known for their excellent agricultural skills (Burfisher and Horenstein, 1985; 6). In this section, data
collected by Burfisher and Horenstein (1985) will be used as a basis for the description of agriculture
in Plateau state. Cultivation practices of the other peoples living in Plateau state may differ from those
of the Tiv, but no information on this could be obtained. It may be assumed that they don't differ too
much from what is described here. Considering their reputation, yields from the Tiv may be above the
average.
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Upland cultivation consists of four field types. One is dominated by yams, intercropped with a series of
other crops (yam fields). Other types are also named after their major crops: cereals, cassava and
sesame. Three types are commonly found in a rotation that starts with yam fields, followed by cereals
and cassava fields. Lowland cultivation is of increasing importance. Compounds are common.
Upland fields
Table 3.19

Description of field types (Plateau)

Yam

Sorghum

Cassava

Sesame

Lowland

Compound

R-value (%)

33

33

33

33

100

100

Soil quality:
- chemical

poor

poor

poor

poor

good

good

- physical

poor

poor

poor

poor

poor

good

Pests etc.

average

average

average

low

average

average

Crops

yam, maize,
cassava,
cowpea,
vegetables

Gero millet,
sorghum,
melon

cassava,
yam, maize

sesame

rice

cowpea,
melon, maize,
sorghum,
vegetables

Improved
varieties

none

none

none

none

none

none

Pattern crops

intercropping

intercropping

intercropping

sole
cropping

sole
cropping

intercropping

Productivity

average

average

average

average

average

average

By-products

none

none

none

fuel

none

none

Labour needs

very high

high

average

low

average

high

Hired labour
(%)

10

10

10

10

10

0

Peak months

September
NovemberJanuary

April
June-July

April-June

AugustSeptembe
r,
December

June

September

Capital needs

average

low

low

low

low

low

Mechanization

very low

very low

very low

very low

very low

very low

Nutrient inputs

low

low

low

low

very low

average

Chemical use

very low

very low

very low

very low

very low

very low

Improved
seeds

very low

very low

very low

very low

very low

very low

Farm
equipment

low

low

low

low

low

low

Field type
Characteristic

Source: Burfisher and Horenstein, 1985; Kowal and Kassam, 1978
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Yam fields contain yams that are intercropped with maize and cassava. Yams are grown on mounds,
where occassionaly cowpeas and vegetables are grown. Construction of mounds requires extra labour.
Clearing of yam fields starts towards the end of the rainy season. Mound preparation takes place during
the dry season. The cuttings that are required to plant yam require extra investments. Data on the use
of inputs are, however, lacking.
Yam fields are followed by sorghum fields, which contain a mixture of sorghum, Gero millet and
melonseed. Sorghum is a late crop, that is cultivated after Gero millet has been harvested. Rotation ends
with cassava, intercropped with yam and/or maize, but sesame (sesame fields) is sometimes cultivated
directly after cassava has been harvested. Labour requirements for this crop are relatively low (Burfisher
and Horenstein, 1985; 44, 52). Yields are not high (Kowal and Kassam, 1978; 305).
Lowland and compound fields
Lowland fields are found near streams and along Benue river in the south of the area, where dry season
rice cultivation is gradually gaining in importance (RIM, 1992). Rice is grown as a sole crop during the
rainy (Burfisher and Hohenstein, 1985; 52) and dry (RIM, 1992) season alike. Soil fertility is modest
to good, but drainage is rather poor. Labour demand is dominated by sowing (Burfisher and Hohenstein,
1985; 52). Yields are around 500 kg/ha (Kowal and Kassam, 1978; 257), which is rather low.
Compound fields are situated near the village, and include crops like cowpea, melon and vegetables, but
also sorghum and maize. Maize is sown late (August). Table 3.19 provides major characteristics of
prevalent field types.
Farm composition
Average farm size for the area is 2.5 ha, but Tiv farms are somewhat larger. Data provided by Burfisher
and Horenstein (1985; 15, 28) were used to describe typical farm composition. A farm size of 2.6 ha
is assumed. Yam, sorghum and cassava fields are cultivated in rotation. Sesame and lowland fields are
not so common and occupy only a small area. Compound fields are quite large. See also table 3.20.
Fanners from other ethnic background will have different types of farms. Unfortunately, data on this
subject are lacking. Cultivation of lowlands is of local importance in the south-west of the area (RIM,
1992).
Table 3.20
Farm characteristics (Plateau)
General characteristics

Field type

Area (ha)

Field type

Area (ha)

Size (ha)

2.75

Yam

0.5

Sesame

0.2

Number of
fields

7

Sorghum

0.5

Compound

0.75

Livestock

only small

Cassava

0.5

Lowland main

0.15

Lowland dry
season

0.15

Crop calendar
An overview of the crop calendar is given in figure 3.5. Harvesting of yam and cassava is spread over
a much longer period than the growing period alone. Cassava sometimes occupies the land for over a
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year. Sesame is sown in the middle of the rainy season. This is an exception to what was observed in
other zones. Labour demand is highest directly after the rains have started and towards the end, when
new fields are prepared while old ones are still cultivated.
Figure 3.5 Cropping calendar for Plateau
ActivityGrowing period
Yam
Sorghum
Cassava
Sesame
Lowland main
Lowland dryCompound
Labour peak
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3.4.3 Niger state
Rainfall in this area is lower than in other parts of the Sorghum Zone, which is reflected
is the reduced length of the growing period. Soils are poor but more fertile lowland soils are frequently
cultivated. Population density is not so high, except for a zone along Kaduna river in the east of the area.
Cattle density is moderate (RIM, 1992), and will be highest in the north-west. Cultivation periods are
long to very long, alternated with a short fallow (UTA, 1984a; 198). A fallow period of two years is
assumed, after 12 years of cultivation (R-value 0.85).
Yam, cassava and sorghum are dominant crops, but there is a large number of other commodities that
are found (rice, millet, groundnut, cowpea, melon, cocoyams). Pressure of pests generally is high (UTA,
1984a; 198). See also table 3.21.

Table 3.21

Major characteristics of Niger

Climate

Soils

Pests and diseases

Rainfall varies from 800 mm in the
north to 1200 mm in the south-east.
Growing period lasts from 150 to 180
days, from April/May to
October/November.

Poor chemical quality, low pH,
CEC, organic matter content and
fertility. Aluminium toxity is
common. A strip of Fluvisols is
found near Kaduna river.

Generally high pressure of
pests and diseases. Tsetse
infestation is common.

Source:

Voortman, 1995; NWRMP, 1993; RIM, 1992; 26; FAO/UNESCO, 1977; UTA, 1984a; 193, 198;
ETA, 1982; 120

Land use
Agriculture in this area is described by using detailed data on the area around Bida, which are considered
representative for densely populated areas in Niger state and the Federal Capital Territory. Data were
taken from recent UTA publications (HTA, 1984; 1984a; Ashraf et al., 1986).
Cultivation includes both upland and lowland fields. Upland fields (yam, cassava and cereals) differ in
topology, water availability and soil characteristics which is reflected in crop choice. Yam fields are
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located at the bottom of the toposequence, at the lowest part of the slope. Soils are deep, fertile, with
a rather heavy texture. They experience little erosion. Cassava fields are found above the yam fields.
Soils are of lighter texture and are lower in fertility. Soils of cereal fields are sandy or gravelly, highly
eroded, leached and very low in fertility. They are found on top of the catena (Ashraf et al., 1986; 6).
Compounds were not reported. Lowlands are of local importance.
Upland fields
Farm practices are dominated by yam fields. Next to yam, they contain sorghum and maize. Yields are
moderate (yam: 9.1 ton/ha, sorghum: 1.2 ton/ha; Ashraf et al., 1986; 7). Capital use is high (Ashraf et
al., 1986; 13), as is labour that is probably dictated by the preparation of yam mounds. Labour demand
is especially high in the period May-July (UTA, 1984; 89), the beginning of the growing period.
Mechanisation is probably not very common (cf. Phillip et al., 1988; 227). Most labour therefore is done
with hand tools.
Cassava fields are less common than yam fields. Major crops are cassava, sorghum and cocoyams.
Yields (6.6 ton/ha for cassava and 1.1 ton/ha for sorghum, Ashraf et al., 1986; 7) are modest, although
fertilizer use is very high (Ashraf et al., 1986; 13). Labour needs are rather high. Cassava leaves can
be consumed as vegetable. Cereal fields are more common than cassava fields. They contain a rather
high number of crops. Major cereals are sorghum and millet, common other crops are groundnut, melon
and sometimes cowpea. Conditions for crop growth are less favourable due to lower fertility and more
limited water availability. Although fertilizer applications are high, yields are below average (sorghum
and millet: 0.9 ton/ha, groundnut: 0.8 ton/ha; Ashraf et al., 1986; 7). Cowpea cultivation is hardly
possible without using chemicals (UTA, 1984a), but generally applications are not very high. See also
table 3.22.
Lowland fields
Important lowland areas are situated near the Niger river, while lowlands along Kaduna river are
increasingly cultivated (RIM, 1992). Cultivation is rather intensive. Wet season crops are rice and
sorghum (Ashraf et al, 1986; 7). Yields (2.2 and 1.3 ton/ha respectively) are rather high, as are fertilizer
applications. Rice seeds are purchased (ibid.; 13).
Dry season cultivation is estimated at half of the area during the wet season (cf. UTA, 1984; 89). It
includes many compound crops (sweet potato, maize, okra, pepper and vegetables) as well as yam and
cassava. Yields are modest, but labour needs are high. Some characteristics are given in table 3.22.
Farm composition
Each farm controls a different quantity of the described field types. Wealthier households cultivate more
of the desired yam and lowland fields, while poorer households depend mostly upon drier and less
productive upland fields, especially of the cereal type (Ashraf et al., 1986; 9).
Data generated by the World Bank project in Bida area can be used to construct a typical farm. It
controls a lowland field, half of which is also cropped during the dry season. Upland cultivation includes
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Table 3.22

Description of field types (Niger)

Field type
Characteristic

Lowland
main season

Lowland
dry season

Upland
yam

Upland
cassava

Upland
cereals

R-value (%)

100

50

86

86

86

Soil quality:
- chemical

poor

poor

average

poor

very poor

- physical

good

good

good

good

average

Pests etc.

high

high

high

high

high

Crops

rice, sorghum

sweet potato,
yam, maize,
cassava, okra,
pepper, veget.

yam, sorghum,
maize

cassava,
sorghum,
aroids

sorghum,
millet,
groundnut,
melon,
cowpea

Improved varieties

none

none

none

none

none

Pattern crops

sole

intercropping

intercropping

intercropping

intercropping

Productivity

high

average

average

average

low

By-products

none

none

none

cassava leaves

none

Labour needs

high

high

high

high

average

Peak months

May

NovemberDecember

May-July

May

May

Hired labour (%)

20

20

20

20

20

Capital needs

low

low

low

low

low

Mechanization

very low

very low

very low

very low

very low

Nutrient inputs

high

?

low

high

high

Chemical use

very low

very low

very low

very low

low

Improved seeds

very low

very low

very low

very low

very low

Farm equipment

low

low

low

low

low

Source:

Ashraf et al., 1986; HTA, 1984; UTA, 1984a.

yam, cassava and cereals fields3. Effective land use is 2.7 ha.See table 3.23.
Crop calendar
Crop cultivation is synchronized with the start of the Growing Period. Harvesting is done directly
(cereals) or during a longer period (root crops) after rains have stopped. Labour peaks are dictated by
weeding and harvesting activities. See also figure 3.6.

3
Description is based upon an overview of all land used in the Bida project area in 1982, as cited by Ashraf et al. (1986; 7), and fadama land
use reported by UTA (1984b, 199).
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Table 3.23

Farm characteristics (Niger)

General characteristics

Field types

Size (ha)

2.7

Lowland

Area (ha)

Upland

Area (ha)

Number of
fields

6

Main

0.6

Yam

1.2

Livestock

only small

Dry season

0.3

Cassava

0.1

Cereals

0.5

Source: Ashraf etal., 1986; HTA, 1984; HTA, 1984a.

Figure 3.6 Cropping calendar for Niger state
ActivityGrowing period
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Lowland main
Lowland dryLabour peak
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Section 4
CONCLUSION

This study presents a comprehensive survey on land use practices in Middle and Northern Nigeria.
Sources generally permit a rather complete overview but, not surprisingly, information on less populated
areas is scarce while many studies remain general. Sources on the Zaria area dominate literature due to
the presence of a major research intitute.
It seems almost impossible to draw conclusions on land use practices in the area studied. Productivity
is seldom high when compared to the maximum level that could be achieved. An important reason for
this is the general practice of intercropping which is considered appropriate given the low to very low
levels of external inputs that are used, while yields are compared with sole cropping averages. With
some exceptions, fertilizers and agro-chemical applications are not above elementary levels.
The use of crop calendars shows clearly the relation between rainfall distribution and cropping practices.
In the Millet Zone, the cultivation period is elongated by early sowing of Gero millet and delayed
harvesting of sorghum and Maiwa millet. This practice, which is also found in the Mixed Zone, allows
farmers to make optimal use of available rainfall and helps to spread the risk of crop failures. As is
shown by Kassam et al. (1976), it also allows the farmer to make maximum use of nutrients while
reducing losses due to pests and diseases.
With increasing length of the growing period, the choice of crops is increased and root and tuber crops
can be cultivated under standard upland conditons. Crop cultivation and growing period now are
synchronized but harvesting of yam and cassava can be spread over long to very long periods (Sorghum
Zone).
Cultivation of lowlands and compounds is a welcome addition to uplands that are hampered by
limitations due to limited rainfall, especially in the drier areas of the Millet and Mixed Zones, and
nutrients. Compounds are not common in the Millet Zone, but play an important role in the other zones
(with possible exception of the Jos Plateau). Their productivity remains however difficult to estimate.
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ANNEX

Table A. 1 Classes of labour use (manhours/ha)
Class

Labour use

very low

200

low

200 - 400

average

400-600

high

600-800

very high

> 800

Table A.2 Productivity classes of cereals (kg/ha)
Millets

Crops

Rice, maize , sorghum

Millet

Mixed and Sorghum

Millet

Mixed and
Sorghum

< 200

< 300

< 400

< 500

Low

200 to 400

300 to 500

400 to 600

500 to 700

Average

400 to 600

500 to 800

600 to 800

700 to 900

High

600 to 800

800 to 1000

800 to 1000

900 to 1100

> 800

> 1000

> 1000

> 1100

Zones
Very low

Very high

Table A.3 Productivity classes of root and tuber crops (tons/ha)
Crops

Yams, cassava

Sweet potato

Millet

Mixed/sorghum

Millet

Mixed/sorghum

< 3

< 5

< 1

< 3

Low

3 to 5

5 to 7

1 to 3

3 to 5

Average

5 to 8

7 to 10

3 to 6

5 to 8

High

8 to 10

10 to 12

6 to 8

8 to 10

> 10

> 12

> 8

> 10

Zones:
Very low

Very high

Yield figures are given per hectare, without reference of the number of crops or plant density. Field types which
contain a large number of crops will seem less productive per crop. Total production was not assessed.
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Table A.4 Definition of input classes
Class

Nutrients applied

Chemicals
(number or
sprayings/year)

Improved seeds
(% of total seeds
used)

Farm equipment
(tools more than
simple handtools)

Very low

none

0

< 10

0

Low

some

1

10 to 20

1

Average

moderate

2-3

20 to 40

2

High

intensive

3-4

40 to 60

2

Very high

commercial rates

> 4

> 60

> 3
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