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Indigenous Rice-Based Lowland Farming Systems of Nupe, Nigeria
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Abstract Gadza, a typical village where rice cultivation is carried out by the Nupe ethnic group (Niger State, Central Ni-
geria) was selected for the survey presented in this paper. Seven different land preparation patterns for rice cultivation were
observed in the lowlands, i.e., Togogi kuru, Togoko kuru, Togogi naafena, Togoko naafena, Ewoko, Baragi and Gbaragi.
Differences in land preparation patterns appear to be related to the microtoposequence and water regime. Each pattern was
seasonally modified by displacing soil, with each sequence of pattern depending on rice and weed growth, water conditions
and crop varieties. Moving the soil seemed to be effective for weed control, conservation of soil fertility and water retention.
The biomass of weeds in a unit area under the five different land preparation patterns was less than 1/2 to 1/20 of that of
the control area. Soil parts that were displaced showed larger amounts of exchangeable bases and lower amounts of ex-
changeable aluminum than soil parts that were not displaced. It was possible to put forward a hypothesis on the relationship
between the microtopography and the seven land preparation patterns. It was suggested that instead of performing leveling
and cultivation, the Nupe constructed ridges and mounds varying in shape and size in their traditional paddy fields for water
control and land preparation.
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terms of sustainability. Past project assess-

Introduction ments revealed that most of the capital-

In developing countries, many studies
and surveys on agricultural development are
being carried out. The major objective of the
development projects so far has been and
continues to be vyield increase. Although
some projects seem to have been successful
in the initial stages using large amounts of
energy, resources, and funds, these high input
technologies may not benefit local farmers in
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based technologies did not last beyond the
project time, with the farmers reverting to
their indigenous system. The technology in
such development projects was not adequate
under either natural or socio-economic con-
ditions or both. In many development pro-
jects, farmers were not able to receive any
benefit that such projects had intended to
provide. It is therefore necessary to apply
technologies which farmers can adapt to
their ecological environment and socio-
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economic conditions. The farmers’ indige-
nous agricultural knowledge which reflects
" local limiting factors should be studied to de-
velop technologies acceptable to farmers.

An agricultural indigenous knowledge
system developed by a certain cultural or
ethnic group aims at meeting subsistence
goals in an ecosystem®. This information
has been passed on through generations and
therefore has become refined into a system
compatible with natural resources and rele-
vant ecological processes. The Center for In-
digenous Knowledge for Agriculture and Ru-
ral Development, CIKARD, and other indige-
nous knowledge resource centers are trying
to input such knowledge into a data base."**

The most important characteristics of
indigenous agricultural knowledge are as fol-
lows : (1) indigenous agricultural knowledge
has been developed to change the cropping
systems and adapt them to agricultural soil
potential, (2) yield is the second priority, (3)
indigenous agricultural knowledge reflects
problems and priorities in each cropping en-
vironment!”’. Indigenous knowledge is ex-
pected to offer new aspects for long term
sustainable and suitable farming systems.
Computer modeling was used to generalize
folk expert systems for indigenous soil clas-
sification in the highlands of Peru. Indige-
nous soil erosion control system in relation
to water and soil conservation and manage-
ment methods were surveyed®. These models
revealed that the major technical principle
was rather the management of the accumula-
tion of eroded soil than erosion control.
However, small farmers in the highlands of
Bolivia imitated the natural process to avoid
soil erosion®. In Haiti soil conservation
methods using agroforestry with perennial
crops, Zare, Sakle en woulo, Ramp pay, Kleo-
naj, Bit were also reported®.

In the Bida area, in Central Nigeria, the
International Institute of Tropical Agricul-
ture, IITA, carried out on-farm trials for the
introduction of the Asian lowland water
management rice cropping system, Sawabh,
from 1986 to 1989. Although Sawah produced
higher yields and exerted beneficial effects
on soil and water conservation*’*"¥  the
Sawahs constructed at the benchmark site
were not maintained by the farmers after on-

farm trials carried out for three years. Al-
though Sawah seemed very promising to
solve food and land degradation problems in
West Africa, the actual integration was not
easy”. In a former report”, the indigenous
soil knowledge, evaluation, management and
classification system had been characterized
based on an ethnopedological survey for the
Nupe people in the Bida area. In some
benchmark sites around the Bida area, pre-
liminary ethnopedological surveys on Nupe
have been conducted®. In this paper, Nupe’s
indigenous rice farming and soil manage-
ment systems were characterized to identify
long-term sustainable rice based lowland
farming systems through the crossing of cul-
ture between tropical Asia and Africa.

Materials and Methods

A typical Nupe village, Gadza was se-
lected for the survey presented in this paper.
The village is located in the middle of the
Nyenkpata river basin, Niger State, Central
Nigeria, West Africa (Fig.1). The major eth-
nic groups in this area are Nupe engaged in
rice-based farming and Fulani cattle nomads.
Around the Bida area, the Nupe were con-
quered by the Fulani in the middle of the
nineteenth century. This historical situation
has continued to reflect the relationship be-
tween the Nupe and the Fulani. The Nupe
do not own domestic animals except for a
few goats and several fowls. The Fulani are
generally regarded as “farmers’ enemy” by
the Nupe, because Nupe’s crops are eaten or
trampled by Fulani cattle. Consequently, in
the Nupe’s fields animal manure is not com-
monly applied.

Vegetation in the Bida area belongs to
Guinea savanna. Average annual rainfall is
about 1100 mm. The bedrock that underlies
the soils of the benchmark site is of Meso-
zoic (Cretaceous) origin, and it is generally
designated as Nupe sand-stones of the Niger
river through'”. Nupe’s upland farming is
characterized by bush fallow and intercrop-
ping systems consisting of cereals, such as
sorghum (Sorghum bicolor), pearl millet (Pen-
nisetum glaucum) and maize (Zea mays), leg-
umes, such as cowpea (Vigna unguiculata),
ground nut (Arachis hypogaea) and bambara
groundnut (Vigna sublerranea), tubers, such
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Fig. 1. Map showing the location of the research site.

as cassava (Manthot esculenta), sweet potato
(Ipomoea batatas) and yams (Dioscorea spp.),
and vegetables, such as egsi melon (Cucumis
melo), okra (Abelmoschus esculentus), red
pepper (Capsicum annuum)®, onion (Allium
cepa) and Amaranthus spp. In the lowlands,
farmers cultivate rice (O»za sativa) during
the rainy season and produce cassava (Mani-
hot esculenta), sweet potato (Ipomoea batatas)
and vegetables, such as okra (Abelmoschus
esculentus), garden egg (Solanum sp.), tomato
(Lycopersicon esculentum), red pepper (Cap-
sicum annuum)®, and onion (Allium cepa) af-
ter harvesting rice, by forming various types
of ridges and mounds. Sugar cane (Sac-
charum officinarum) is also produced in the
lowlands throughout a year®.
Ethnopedological surveys were con-

ducted during the period August to Decem-
ber in 1994 and June to November in 1995.
Information on rice-based lowland farming
in Nupe language was collected from local
farmers. Distribution of land preparation
patterns for lowland rice and sequential
changes of the patterns were partly observed
in the field and partly sketched using the in-
formation given by leading farmers. The
biomass and composition of weed species
were surveyed. Soils were sampled from
each of the land preparation patterns. Rice
varieties were also surveyed in each farmer’s
field.

Soil samples were air-dried, ground and
passed through a 2 mm sieve. Particle-size
distribution was determined by the pipette
method. Total carbon and nitrogen contents
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of the soil samples were determined by dry
combustion using a Sumigraph NC-80 (Sumi-
tomo Chemical Co. Ltd., Osaka, Japan),
based on the same principle as that described
for dry combustion using a Perkin-Elmer
240",

Available phosphorus content was deter-
mined by the method of Bray No.2”.Ex-
changeable cations (Ca, Mg, K, Na) were
first extracted with 1.0 N ammonium acetate
and the concentrations of various cations
were determined by Atomic Absorption
Spectrometry as described'. Amounts of ex-
changeable Ca and Mg for some samples
were determined by Inductive Coupled
Plasma-Atomic Emission Spectroscopy (Shi-
madzu ICPS 2000). Exchangeable acidity was
determined by first extracting with potas-
sium chloride (1.0 N KCI) and titrating the
extract with sodium hydroxide as de-
scribed"™.

Results and Discussion

Nupe’s lowland farming is characterized
by the construction of various types of ridges
and mounds. Seven patterns of land prepara-
tion were observed in the lowlands, as fol-
lows; Togogi kuru, Togoko kuru, Togogi
naafena, Togoko naafena, Ewoko, Baragi
and Gbaragi (Fig. 2). Figure 2 shows land
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Fig. 2. Land preparation patterns at the onset of
lowland rice cultivation.

preparation patterns at the onset of lowland
rice cultivation. Black portions of the figure
represent ridges or mounds. The rice planted
by farmers is represented in the white sec-
tions except for Ewoko. Patterns of Togogi
kuru and Togoko kuru appear like divided
closed square blocks. There are also closed
subdivided ridges inside the blocks. Size of a
block determines the difference between To-
gogi kuru and Togoko kuru. The length of a
side in Togogi kuru is about 2-3 m, while
that in Togoko kuru is 5-15 m. Togogi naaf-
ena and Togoko naafena have hook-shaped
ridges within each block. The area between
hooks in Togoko kuru is wider than that in
Togogi kuru. While height of ridges of To-
gogi kuru and Togoko kuru is about 40-60
cm, that of Togogi naafena and Togoko
naafena is about 30-70 cm. Similar patterns
of Togogi kuru, Togoko kuru, Togogi naaf-
ena and Togoko naafena had been reported"
in Yayoi Age Ohuro Archeological site (2500
years before the present), Gunma Prefecture,
Japan. Similar paddy or Sawah patterns of
Togogi naafena and Togoko naafena were
also observed" in Tapanuri, Sumatra, Indo-
nesia. Ewoko is a mound about 40-60 cm in
height and 0.5-1 m in diameter. Cassava,
sweetpotato, cocoyam (Colocasia esculenta)
and vegetables are grown on it. Baragi is a
flat rice field without any mound or ridge.
Gbaragi has linear parallel ridges, about 30-
50 cm in height and 30 cm in width, and
farmers plant rice on it.

Each pattern is seasonally modified,
with each sequence of pattern depending on
rice and weed growth, water conditions and
rice varieties (Fig. 3). It is also a labor sav-
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Fig. 3. Sequence of land preparation patterns for
the cultivation of lowland rice.
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ing method during the peak rice farming sea-
son, July to September. Time of operation
changes according to each pattern. In this
area the rainy season starts from April and
most of the rain falls during June to early
October. In the cases of Togogi kuru and
Togoko kuru, wide closed square ridges are
formed with collected surface soils (Fig. 3,
C), then they are cut down and spread for
preparation for rice planting (P). At the time
of weeding, weeds along with soils are
scooped up and turned over on the ridges us-
ing a hand hoe to make wider ridges (W). Al-
most the same ridge-forming methods are
applied in Togogi naafena and Togoko naaf-
ena. In Togogi naafena and Togoko naafena,
the dry season crops are planted on wide
hook-shaped ridges. At the time of weeding,
the fine hook-shaped ridges are closed and
change to square ridges (W). Names also
change to Togogi naatsuna and Togoko
naatsuna. Ewoko is, however, broken down
and leveled to be some flat for rice cropping
in years with heavy rainfall (P). Baragi does
not exhibit any mound or ridge by the time
of weeding (P). Wide closed square ridges
are formed in both Ewoko and Baragi at
weeding. The changed of pattern of Gbaragi
is completely different from any other pat-

tern mentioned above. Though rice is
planted on wide parallel linear ridges in Gba-
ragi (P), only rice is left after removing
weeds and soils from ridges at weeding time
(W).

In order to understand the reasons for
moving the soil sequentially and the farmers’
selection of the seven various land prepara-
tion patterns, the aspects which were empha-
sized are as follows; (1) the effect on the
controll of weeds, (2) conservation of soil fer-
tility, (3) water retention. All the weeds, ex-
cluding roots, were collected from unit areas
under the seven observation patterns and
from the controls in relation to each land
preparation pattern. Sample weeds was air
dried and weighed. The biomass of weeds in
unit areas under the five patterns were less
than 1/2 to 1/20 of that of the controls (Ta-
ble 1). Table 2 shows the composition of
weed species. under each pattern and in the
control. The “* "symbol represents the ma-
jor weed species of inland valleybottoms and
floodplains, and the “+ "symbol indicates the
weeds in the savanna vegetation”. Composi-
tion of weed species changed according to
the water conditions. Based on the growing
environment of Savanna type weeds and our
field observations, Ewoko and Baragi were

Table 1. Comparison of weed dry weight, under different land preparation patterns.

Land preparation pattern Dry weight* Area Dry weight*/unit area
(kg) (m?) (Kg/m?
Togogi naafena 2.62 17.48 0.15
Control 2.44 1.00 2.44
Sugarcane field 0.96 1.00 0.96
Togoko naafena 2.48 10.52 0.24
Control 1.12 1.00 1.12
Togogi kuru 1.52 6.24 0.24
Control 0.16 1.00 0.16
Togoko kuru 8.37 7.52 1.11
Control 2.35 1.00 2.35
Ewoko 0.27 2.80 0.10
Control 2.22 1.00 2.22
Gbaragi 0.80 1.00 0.80
Control 0.60 1.00 0.60
Baragi 0.28 1.00 0.28
Control 0.44 1.00 0.44

*Roots are not included.
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Table 2. Composition of weed species collected un-
der different land preparation patterns.

Land preparation pattem

Species

Togoko naafena

Control of
Togoko naafena

Sugarcane field

Digitaria sp.
Panicum sp.
Aeschynomene indica
Tephrosia sp.

Setaria pallide-fusca
Paspalion sp.

Echinochloa sp.

Setaria pallide-fusca
=S. pumila

Paspalum sp.

Vicoa leptoclada
Digitaria sp.

Poaceae (Graminea)
Oryvza sp.

Cyperus distans
Tephrosia bracteolata
Paspalum sp.

Togogi naafena

Control of
Togogi naafena

Paspaliom sp.
Setaria pallide-fusca
Cyperus tuberosus
Indigofera sp.
Echinochloa sp.

Rottboellia cochinchinensis
Physalis angulata
Commelina benghalensis
Setaria pallide-fusca

Togoko kuru

Control of
Togoko kuru

Paspalum sp.
Aeschynomene indica
Vitex sp.

Setaria pallide-fusca
Echinochloa sp.
Orvza sp.

Ipomoeca sp.

Paspalium sp.
Calopogonium mucunoides
Aeschynomene indica
Rottboellia cochinclinensis
Setaria anceps

Setaria pallide-fusca

Togogi kuru

Control of
Togogi kuru

Fimbristvlis sp.
Digitaria sp.
Tephrosia bracteolata
Paspaliom sp.
Brachiaria comata (?)
Sclhwenckia americana

Paspalim sp.
Tephrosia sp.
Hyparrhenia sp.

Ewoko

Control of Ewoko

Tephrosia sp.
Aeschynomene indica
Digitaria sp.
Hyparrhenia sp.

Andropogon sp.
Daniellia oliveri
Markhamia sp.

Gbaragi

Control of Gbaragi

Paspalum sp.
Digitaria sp.
Brachiaria mutica
Tephrosia sp.

Andropogon sp.
Setaria pallide-fusca

Baragi

Control of Baragi

Cyperus sp.
Digitaria sp.
Alvsicarpus sp.
Hyparrhenia sp.

Hyparrhenia sp.
Fimbristylis sp.
Aeschynomene indica

+ indicates species in savanna vegetation.

* indicates species in inland valleybottoms and floodplains.

prepared at relatively higher microtopog-
raphical positions.

Table 3 shows that the soils of the low-
land area were very sandy and contained
low concentrations of total nitrogen and car-
bon. In the table, 0, —15 and —30 indicate the
depth (cm) of sampling points. Sand contents
of soil samples exceeded 70 9§ in both the
upper and lower parts of the lowland area.
The amounts of clay and total nitrogen con-
tents of the soil samples were very low. The
amount of available phosphorus in lowland
soil was not appreciably low, compared with
the other nutritional elements.

Soils under Baragi, Ewoko and Togogi
kuru contained a larger amount of exchange-
able Ca, K, Mg and Na than each of the re-
spective control soils (Table 4). In Table 4,
70, 30, and 0 indicate the approximate height
(cm) of the cut in the top, middle and the
base regions of ridges in Togoko naafena,
respectively. Fig. 4 shows the sampling depth
(cm) of soils in each land preparation pat-
tern. The soils of the ridges were seasonally
moved. Soil parts that were moved showed a
larger amount of exchangeable bases and a
lower amount of exchangeable Al than soil
parts that were not moved, i. e., subsoils, —10
and —30 below the base of ridges.

The amounts of exchangeable Ca, K, Mg
and Na were generally very low in rice fields
compared to sugarcane fields (Table 4). It
was pointed out that potassium deficiency
causes excess iron accumulation in rice
plants grown in the lowlands®. Since termite
mounds were often used for sugarcane fields,
the fields were generally located at a slightly
higher position (20-40 cm). In addition, farm-
ers applied cow dung (from Fulani cattle) in
sugarcane fields. Field observation revealed
that mature in sugarcane field can conserve
soil and trap eroded soils from the upland
area, which may account for the relatively
high fertility of sugarcane soil and also sug-
gests another method of managing the soil.

The main reasons why Nupe farmers
practice sequential land preparation methods
by moving soils throughout a year were con-
sidered to be effective (1) for weed control
(Table 1), (2) the maintenance of the soil fer-
tility (Table 4) under the social and ethnical
conditions in which the availability of chemi-
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Table 3. Particle-size distribution, contents of total nitrogen, total carbon and available
phosphorus in soils of the survey site

Sampling point Soil depth  Clay Silt Sand T-N T-C C/N  P.,Os*
(cm) (%) (%) (%) (g/kg) (g/kg) (mg/kg)

Upper part of lowland 0 8 4 88 0.07 1.39 20 6.32
—15 8 3 89 0.27 3.32 12 9.45
—-30 7 2 91 0.16 0.68 4 4.07

Lower part of lowland 0 11 13 76 0.41 3.89 9 14.34
—15 12 14 74 0.20 2.13 11 7.35
-30 9 13 78 0.07 0.35 5 2.80

* determined by Bray No. 2.

cal fertilizer and animal manure is uncertain
and limited, (3) for the retention of residual
soil moisture for a longer period than when
fields are left in a flat condition, which pro-
motes the growth of dry season crops (Fig.3.
D), (4) for the reduction of the effect of
iron***, (5) for saving labor as spreading of
mounds enable to save about 409% of labor
time compared to the flat tillage method?.
Fig. 5 shows the distribution of rice va-
rieties along the microtoposequence in
Gadza village. Egwazankpa, 1TA 306, Chi-
sadane, Farance (FARO 14?), Mars (FARO 8)
and Manbechi were identified. All these va-
rieties except for FEgwazankpa are high-
yielding varieties and were released by IITA
or NCRI (National Cereals Research Insti-
tute). Egwazankpa is assumed to be a local
variety, because it did not correspond to any
previously released line. Fig. 5 shows that
ITA 306 was cultivated in the valley bot-
toms, while Egwazankpa was grown in the
fringe between the upland and valley. As
water was not sufficient for the rice crop in
the fringe, yield response of varieties dif-
fered appreciably between fringe and valley
bottoms'’. Consequently, generally rice grown
in the fringe produced significantly lower
yields than that grown in valley bottoms. It
was reported'” that the yield of ITA 306 was
the highest, 5392 kg/ha, followed in decreas-
ing order by FARO 29, 4884 kg/ha, ITA 212,
3669 kg/ha, and local variety, 3475 kg/ha, in
valley bottoms, while that of ITA 212 was
the highest, 1332 kg/ha, followed by ITA
306, 1008 kg/ha, local variety, 921 kg/ha,
FARO 29, 852 kg/ha, in the fringe. It appears

that for each field position in the topose-
quence a certain variety is more suitable
than others. The most preferred variety by
farmers was ITA 306, because of its high
yield"”. Water is not usually sufficient to
grow rice in the fringe. Therefore, if rice is
to be cultivated, early maturing and drought-
tolerant varieties should be identified in the
absence of improved water management sys-
tem.

Fig. 6 shows the relationship between
the distribution of land preparation patterns
and microtopography. Togogi naafena
tended to be observed in lower and inclined
positions. Togoko naafena seemed to be ap-
plied in depressed or lower positions, and on
comparatively flat ground. Togogi kuru
tended to be distributed in convex and in-
clined areas. Togoko kuru was seen on con-
vex and flat surfaces. Ewoko was observed
in areas where there is not enough ground
water for rice growth. Baragi was used when
farmers wanted to recultivate rice after fal-
low. Fig. 7 depicts the hypothesis put for-
ward to explain why Nupe farmers selected
each land preparation pattern. The Naafena
was used in lower positions or bore some re-
semblance to dale. The hooks of Naafena
were made so that water could flow down to
fields located in lower regions. Since Kuru
was used in certain convex positions, the
field required on enclosure to retain the
water. Togogi was used in inclined positions,
so that many small ridges were required for
water control. Togoko was distributed in a
relatively flat areas. Consequently, fewer
ridges were needed. Ewoko tended to be used
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Table 4. Selected chemical properties of collected soil samples under different land preparation

patterns.
Land preparation pattern  Soil depth  ExchH  Exch.Al Exch. Bases (cmol/kg) eCEC  Base Sat.
(cm)  (cmol/kg) (ecmol/kg)  Ca K Mg Na  (mol/kg) (%)
Togoko naafena 70 0.13 0.50 0.89 0.05 0.16 0.03 1.76 64.17
30 0.13 0.38 0.91 0.06 0.16 0.03 1.67  69.77
0 0.13 0.51 0.42 0.02 0.06 0.01 1.14 44.85
—10 0.13 0.18 0.38 0.02 0.04 0.01 0.75  59.95
—30 0.13 0.21 0.30 0.03 0.04 0.01 0.72  53.06
Sugarcane field 0 0.06 0.04 5.40 0.09 0.87 0.01 6.47 98.42
—30 0.05 0.04 8.22 0.09 1.29 0.01 9.71 99.08
—50 0.05 0.00 9.30 0.10 1.43 0.01 10.89  99.53
Togoko kuru 45 0.03 0.03 1.39 0.15 0.45 0.02 2.05 9755
30 0.05 0.05 1.42 0.18 0.42 0.04 216  95.33
0 0.05 0.21 0.50 0.08 0.10 0.03 097  72.80
—30 0.05 0.00 0.39 0.01 0.12 0.02 0.59 9151
—50 0.05 0.01 0.41 0.01 0.22 0.03 0.73 9145
Control 0 0.05 0.04 1.46 0.07 0.34 0.03 1.99  95.56
—30 0.05 0.04 0.73 0.01 0.11 0.02 0.96  90.88
—50 0.05 0.04 0.19 0.01 0.04 0.02 0.34 74.52
Ewoko 45 0.05 0.05 4.05 0.10 0.62 0.02 489  97.93
30 0.05 0.03 5.90 0.39 1.07 0.01 7.45  98.98
0 0.03 0.03 6.10 0.13 1.06 0.02 736 99.31
—30 0.03 0.03 1.44 0.06 0.52 0.02 2.09  97.58
—50 0.09 0.42 2.06 0.14 2.46 0.04 522 90.13
Control 0 0.03 0.03 3.07 0.25 1.03 0.00 4.40  98.86
—30 0.06 0.18 0.24 0.07 0.15 0.00 0.70  66.04
—50 0.03 0.23 0.11 0.03 0.11 0.00 050  49.67
Sugarcane field 0 0.03 0.03 4.70 0.20 0.65 0.00 560  99.10
—30 0.03 0.03 1.26 0.03 0.29 0.02 1.66  96.97
—50 0.03 0.41 5.85 0.12 2.23 0.03 8.66  94.96
Baragi 0 0.06 0.19 0.42 0.07 0.13 0.01 0.87 71.30
—30 0.05 0.08 0.13 0.02 0.05 0.02 0.34 63.01
—50 0.05 0.00 0.05 0.01 0.03 0.01 0.15 65.96
Control 0 0.03 0.03 0.25 0.04 0.09 0.00 0.43 88.39
-30 0.03 0.03 0.13 0.01 0.05 0.01 0.25 79.60
—50 0.03 0.03 0.04 0.01 0.02 0.01 0.13 62.29

in a location where water is scarce and does
not allow for rice production. The only rea-
son why Ewoko was made was to save labor
during heavy rainfall years. Gbaragi was
found in a floodplain or in areas where
water is constantly stagnant. Ridges of Gba-
ragi may contribute to the accelerating of
germination of rice or to avoid washing out
of rice seedlings.

For water retention in paddy fields, lev-

eling is performed in Asian countries. Nupe
farmers constructed ridges and mounds vary-
ing in shape and size in their traditional
paddy fields for water control instead of lev-
eling. Small blocks, such as in Togogi naaf-
ena, Togoko naafena, Togogi kuru and To-
goko kuru, were made due to the slope gra-
dient and soil texture conditions in culti-
vated horizon and/or under cultivated hori-
zon. Particularly in the latter case, if the ho-
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Togoko naafena

Togoko kuru

Ewoko

Baragi

Sampling depth of soils Land preparation pattern

Fig. 4. Sampling depth of soils in each land
preparation pattern.

Egwazankpa

Mars (FARO 8)

Fig. 5. Distribution of rice varieties. (Mapping
position, see Fig. 1)

- Trial plot E Togogi naatena

Seepage water | Togoko naatena

source
I"j Q
E IITA Plot lo%e®{ TOQOgI kuru
!
@ Agroforestry plot @ Togoko kuru
- Sugarcane field - Ewoko

% Baragi

@ River dlmgation canal

1881 Road

.

Fig. 6. Distribution of land preparation patterns.
(Mapping position, see Fig. 1)

Hig::er Ewoko
Convex
Togoko kuru H Togogi kuru
[ ]
Togoko naatena@ Togogi naafena

Lower
"
Depression Gbaragi |]]]:|

Flat Inclined
(0-3%) (3-10%)

Fig. 7. Hypothesis on relationship between to-
pograpy and seven land preparation
patterns.

rizon contains a large percentage of sand,
even if water is introduced, it will not be re-
tained, because before water stagnated, it
will flow to the subsoil rapidly. As a result,
the small blocks reduce the loss of available
water'”. The changing patterns also seemed
to play a role of cultivation.

Under these conditions, in which only
hand hoe is available as tool, the sustainabil-
ity of Nupe’s indigenous rice-based lowland
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farming systems is supported by appropriate
surface soil management including the utili-
zation of weeds and collection of surface soil
for mounds or ridges to supplement nutrition
and to retain the residual water in soils. Al-
though the rice yield under indigenous farm-
ing is still low', Nupe farmers do not recog-
nize that soil fertility and water availability
as limiting factors in Nupe land. Nupe’s con-
cept of soil and ecological environment
should therefore be revealed.
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