P e 54 2

Publication series ,, Afrika-Studien” is edited by
Ifo-Institur fiir Wirtschaftsforschung e. V. Miinchen

Editors in Chief:

DRr. WILHELM MARQUARDT
in collaboration with the Department
for Development Studies/African Studies Centre
Dr. MicHAEL BOHNET
DRr. ANTON GAr it
AXEL J. HALBACH



IFO-INSTITUT FUR WIRTSCHAFTSFORSCHUNG MUNCHEN
é ABTEILUNG ENTWICKLUNGSLANDER
AFRIKASTUDIENSTELLE

2/;5 /9/ \/ AF L/ c)'“

Traditional African Farming Systems in
Eastern Nigeria

An Analysis of Reaction to Increasing
Population Pressure

Von

JOHANNES LAGEMANN

WELTFORUM VERLAG - MUNCHEN



CIP-Kurztitelaufnahme der Deutschen Bibliothek

LAGEMANN, Johannes
Traditional African farming systems in Eastern Nigeria:
an analysis of reaction to increasing population pressure.
Miinchen: Wcltfomm-Vcrlag.J977T'
(Afrika-Studien; Nr. 98)
ISBN 3-8039-0154-5

Alle Rechte, insbesondere das der Ubersetzung in fremde Sprachen, vorbehalten.
Ohne ausdriickliche Genchmigung des Verlags ist ¢s auch nicht gestattet, dieses Buch oder Teile
daraus auf photomechanischem Wege (Photokopic, Mikrokopic) oder auf andere Art
2u vervielfiltigen.
© by Weldforum-Verlag Gmbl, Mitnchen 1977
Weldforum Verlag, London
¢/o Hurst & Co. (Publishers) Lid.

1-2 Henrictta St., London WC2E 8PS
Library of Congress Catalog Card Number
ISBN 3-8039-0154-5
Druck: H. u. E. Lang, Miinchen
Printed in Germany



EDITORS' NOTE ON THE AFRICAN RESEARCH PROGRAMME

Owing to the generous financial support of the Fritz Thyssen Foundation,
Cologne, the Department for Development Studies/ African Studies Centre
of the IFO-Institute for Economic Research in Munich was able to embark
upon a comprehensive research programme dealing with theoretical and
practical aspects of economic development in general with particular re-
ference to tropical Africa. The programme has been conducted partly by
the Department itself, partly in conjunction with other institutes and re-
searchers.

The research activities cover investigations into the primary sector (agri-
culture, forestry, mining) as well as into the secondary and tertiary sectors
(industry, handicrafts, trade, banking, energy supply and transport). Be-
sides macro-economic investigations and sociological studies (mostly in-
dustrial sociology), also social change and its implications as well as po-
litical, legal and administrative aspects of the development process are in-
vestigated.

The entire research programme being conducted up to Spring 1977 covers the
titles listed in chronological, i.e., numerical order at the end of this volume.
For readers' information on changes, supplements, and forthcoming publi-
cations, each volume will conclude with a survey of all published and forth-
coming studies.

The "Africa~Studies' and "African Research Reports' are issued by Welt-
forum Publishing House, Munich, in co-operation with publishing houses in
the United Kingdom and the United States. Volume 88 is the first publication
in a new series of "Afrika-Studien', which - printed photomechanically with
changed format - links up numerically with the volumes published hitherto.



PREFACE

Agricultural research, considered from the point of view of the development
planner, is an industry which is expected to produce applicable innovations,

which increase output, employment and welfare. The profitability of this in-

dustry, assessed in terms of the national economy depends on the relevancy

of the research work. Relevant are those lines of research that are likely to
yield innovations

- which produce high additional returns to the natural economy,
and

- which may be axpected to attain high rates of adoption.

Whether or not innovations will be readily adopted by the smallholders is
very difficult to know in advance. Farms, in particular smallholdings, are
very complex systems and the behavioral functions of the decision~-makers,
the farmers, are usually but partly understood. It is important therefore to
have an effective feed-back system between agricultural research and the
farmers, so that ideas generated by research can be tested under actual
farm conditions and problems which appear in farming are brought to the
research workers' attention.

The analysis of the existing farming systems clearly is the appropriate
starting point for the interaction process between research and farmers.
Farm system analysis does not imply that agricultural research workers
should generally produce innovations which fit into existing farming systems.
It may be relevant to do research which improves existing systems, for in-
stance by producing varieties which are adapted to intercropping or multiple
cropping. It may also be relevant to produce innovations which introduce
something entirely new or which require the complete replacement of the
established land use pattern by new ones. Both approaches to resource allo-
cation in research have to be considered and ir one location the improvement
approach may be relevant and in another one the transformation approach.

In both cases however, it is necessary to know what is and why things are

as they are. An analysis of this type is submitted herewith.

Hans Ruthenberg
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SUMMARY

The study examines the land use Systems of smallholders in high population
density areas of Eastern Nigeria.

From a historical review it is concluded that increasing population density
reduces farm size and hence the number of Years for which the land lies
fallow., Without the adoption of technical innovations, the output of the fields
declines as a result of this process.

The testing of the hypothesis which is derived from the historical background
is carried out with data collected during an intensive farm level survey in
three villages which differ markedly in population density. The approach
adopted in this study is characterized by two major points:

- The total output of the tields - and not the output per crop -
is the important parameter for comparison of different
land use intensities, and interactions between fields are
taken into consideration.

~ The farm and the household are taken as a unit, and con-
Sequently farm and off-farm activities are included in the
assessment of the economic situation of the smallholders.

The analysis of the data shows that soil fertility, and hence total crop pro-
duction per hectare and per farm, declines the higher the population density.
Farmers react to declining soil fertility and yields by concentrating produc-
tion on small compounds around the houses which receive mulch and manure
from household refuse, from the outlying fields and from land under fallow.
The output of the compounds is therefore much higher than the more exten-
sively used fields, which regain their fertility only through the bush fallow
period. These remarkable adaptations slow down the impoverishment, but
they have not succeeded in stopping the process.

Another result is that the income derived from off-farm sources is higher
the greater the population density. The decline in income from farming is
more than compensated by the benefits from the non-agricultural sector.

The description and analysis of the existing farming systems are followed by
an attempt to relate the findings to possible avenues for developing continuous
cropping systems:

= Production of tree crops {especially oil palms) on upland
fields is an established type of land use which provides high
returns to labour. Tree crops could be combined with arable
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crop production which receive large quantities of mulching
material supplied from the cover crop grown under the
trees.

- Data on production of wet rice in hydromorphic valley
bottoms in the survey area indicate high outputs and much
employment for a large number of people.

- Particularly interesting seems to be the development of a
multi-storey cropping system which increases the yield
on areas near the ho ses. This proposal is still in the be-
ginnings of the stage of trial and error, and experiments
have to show whether this avenue of development is
attractive enough for the smallholders to increase fcod
production.

The proposed improvements require high inputs of mineral fertilizer and in-
secticides, which stresses the importance of institutions which are able to
organize effectively the supply of agricultural inputs.
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- XVII -

Important Conversion Rates used in this study:

1 Naira (N) = 4.0 DM

1 Naira (N) = 1.6 US g

1 Naira (N) = 320.0 fr CFA

1 Naira (N) = 100 Kobo

1 ha = 2.47 acres

1 sq. km = 0.39 sq. miles
1 inch = 2.5 cm

1 foot = 0.3048 m

1 mile = 1.61 km

1 kg s 2.2 1b

DM = dry matter



INTRODUCTION

Most of the land in Eastern Nigeria is farmed by smallholders who cultivate
their fields using traditional practices. The farms in this region are very
small, and most of the households receive off-farm income. Part-time farm-
ing is typical in the area under consideration.

The traditional system of bush fallow (1-2 years of crop followed by six or
more years of fallow) appears able to meet the food requirements of a low-
density population. With increased population densities, the same amount of
land must support two to three times the population than was the case about
100 years ago. By shortening fallow periods and extending the area under
cultivation, food production has seemed to keep pace with increased popula-
tion. Nowadays, the traditional system continues to produce the majority of
the food requirements, but if food crop production is to increase, and if the
welfare of small farmers is not to suffer, an increase of food production in
this traditional sector is necessary.

Little is known about the organisation of smallholder farming in the area.
However, as pointed out by CLEAVE,

" before any consideration can be given to possible developments
on African smallholdings and the means by which these can be
brought about, it must be determined what farmers are now do-
ing, what factors govern their actions, and what pressures there
are to change the pattern of agriculture that results” (1).

The purpose of this study is therefore to provide qualitative and quantitative
information about the prevailing land use system in order to understand "'why
things are as they are'. This type of information is not only required for
planning purposes but alse for the guidance of research into relevant lines
of work.

Eastern Nigeria has a climate (some 2200 mm rainfall per year) and soil
types (deep acid sands) which are typical of large areas in the lowland humid
tropics of Africa (2). However, population densities in Eastern Nigeria are
in general much higher than in other regiuns of rural Africa.

(1) CLEAVE, J.H.: African Farmers: Labour Use in the Development of
Smallholder Agriculture. Praeger, New York, 1974, p.31.

(2) The physical environment of the study area is described in Appendix III.



As the objective of the study is to examine changes in resource productivity
(land and labour) as pressure on land use increases, three villages were
chosen for the study to provide information on farming systems under differ-
ing intensities of land use. Specifically, as shown in Map 1, the villages were:

- Okwe (identified as village L) some 15 km south of Umuehis,
represents an area of relatively low population density (100
to 200 persons per square km),

- Umuokile (village M) located 18 km from Owerri on the Owerri-
Umuahia road, represents an area of medium population density
(350 to 500 persons per square km), and

- Owerre-Ebeiri (vxllage H) located some 2 km south of Orlu,
represents an area of very high population density (750 to 1000
persons per square km (1).

In keeping with the objectives of the study, marked differences in population
density were the dominant criterion for selecting the three villages. Similar-
ity between the villages was sought in relation to:

~ soil types and vegetation,
- climatic conditions,
- access to markets, and

- ethnic group.

And indeed the three villages are very similar as to soils and climate.
Farmers belong to the same ethnic group, and are in a fairly similar situa-
tion regarding social and cultural change. All villages have easy access to
roads and markets, There are, however, differences in the distances to the
hearest sizable markets (2). '

The study consists of three major sections:

1. The first section provides a historical review of land use systems in
Eastern Nigeria and gives a perspective on the emerging problems.

2. The second section describes how farming systems have changed in
relation to changes in land resources. Farm and household are treated
as a unit. Most activities (farm and off-farm) of the household

(1) Population densities are derived from the census in 1963. More de-
tailed information on actual densities are given in Appendix 1V.

(2) A justification of the village selection is given in Appendix IV.



Map 1: Population density in the Foderation of Nigeria
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me'nbers are interrelated, which made it necessary to study all
major enterprises in their environment.

3. The third section of the study contains an assessment of the re-~
levance of a number of proposed strategies for increasing pro-
ductivity within these traditional systems.

Several aspects of the study were written up while the author was at the In-
ternational Institute of Tropical Agriculture (IITA). Hence reference is made
in the study to papers which were prepared as part of his responsibilities at
the Institute while the survey was in progress.



A. THE PROBLEM

I. BOSERUP's Hypothesis

Ester BOSERUP was concerned with the relationship between population growth
and food production. Instead of using the MALTHUSIAN approach Pg =1 (Fs)
(1), in which population growth is seen as the dependent variable, she used

the inverse function: Fs = g(Pg)

" Population growth is ... regarded as the independent variable
which in its turn is a major factor determining agricultural
developments" (2).

With examples from different countries, BOSERUP demonstrated that success-
ful changes within agricultural systems have occured when population densities
were increasing. She argues that the adoption of new land-use systems is a
consequence of increasing man/land ratios:

" As long as the population of a given area is very sparse, food can
be produced with little input of labour per unit of output and with
virtually no capital investment, since a very long fallow period
helps to preserve soil fertility. As the aensity of population in
the area increases, the fertility of the suil can no longer be pre-
served by means of a long fallow, and it becomes necessary to
introduce other systems which regvirce & much larger agricultural
labour force. By the gradual change from systems where each cul-
tivated plot is matched by twenty similar plots under fallow to sy-
stems where no fallow is necessary, the population within a given
area can double several times without having to face either starva-
tion or lack of employment opportunities in agriculture" (3).

Permanent cultivation seems to her to be only the result of population densi-
ty and she "dismisses the idea that agricultural systems are adaptations to
natural conditions ..." (4).

(1) Pg = Population growth; Fs = Food supply.

(2) BOSERUP, E.: The Conditions of Agricultural Growth: The Economics of
Agricultural Change under Population Pressure. Aldine, London,1965,p.11.

(3) Ibid, p.117.

(4) GOULD, P.R.: Toward a Model of Population-Land Relationships, in:
PROTHERO, R.M.: People and Land in Africa South of the Sahara.
Oxford University Press, London, 1972, p.331.




LUNING has shown for the case of Northern Nigeria that BOSERUP's hypo-
thesis is far too optimistic:

" Farmers have not yet learned, or are as yet unfamiliar with
the methods to combat these encroaching dangers and appear
to be powerless against them ... The MALTHUSian picture of a
situation resulting in starvation or migrations is still with us
in some parts of the world and should not be dismissed as
lightly as BOSERUP does" (1).

It is believed that both hypotheses mentioned above, the pessimistic one of
MALTHUS and the optimistic one of BOSERUP, are oversimplifications of
reality. It seems evident that men are able to change cultural practices and
also adopt systems which enable them to feed their increasing populations.
Depending on the natural and social conditions, this process will (sooner or
later) reach a stage which it might be difficult to g0 beyond within the tra-
ditional setting. If such a situation occurs starvation and/or migration of
people are inevitable.

The following hypothesis shall be tested for the case of Eastern Nigeria: that
with growing population density the present farming systems lead to impoverish-
ment of soils which then produce at a low-level equilibrium.

- During this process increasing adaptations have occurred
and are still occurring.,

- These adaptations slow down the process of impoverishment, but
they are insufficient to stop the process of "involution' (2).

- Technical innovations are able to change the situation significantly,

(1) LUNING, H.A.: Economic Aspects of Low Labour-Income Farming
Agricultural Research Reports 699, Wageningen, 1967, p.74.

(2) "Involution is the attainment of higher total income in the area accom-
panied by a lower income per head because of population increase. Evo-
lution is the attainment of higher income per head'. See: RUTHENBERG,
H.: Farming Systems in the Tropics, 1st edition. Clarendon Press, Ox-
ford, 1971, p.48 (quoted in the following as RUTHENBERG, H.: Farm-
ing Systems).




[
II.  Genesis of the Farming System in Eastern Nigeria

1.  From Shifting Cultivation to Degraded Fallow Systems

Farming in Eastern Nigeria has gone through similar changes to farming in
other regious of the humid tropical lowlands of Africa. The rainforest which

" Trees and shrubs alone have the necessary depth of rooting,
the capacity to make use of a large part of rainfall through-
out the whole year, and the ability to retain in their own
structure or in their leaf litter, a substantial portion of the
nutrient material available" (2).

The analysis of soi] samples from an area in South-Eastern Nigeria which was
still under high secondary forest shows the good state of fertility, particular-
ly in the surface soils (see: Table 1).

Table 1: The Orlu Series under High Secondary Forest,
Oil Palm Research Station Benin. Vine, 1949

Depth Base Ex- Ex- % %
(in.) Coarse Fine Silt Clay pH ex- change- change-
change able Hy- able Car- Nitro-
capacity drogen base bon gen

0-2 74,8 12.0 3.0 10.4 7.1 8.5 0.7 7.8 1.91 0.14
2- 6 77.8 12.0 1.1 9.1 6.4 3.4 0.7 2.7 0.60 o0 05
6-16 70.7 13.9 1.3 14.1 5.1 3.4 2.2 1.2 0.43 0.04
16-30 64,8 13.6 1.6 20.0 4.4 3.4 2.8 0.8 n.d. n.d.
30-48 55.3 9.8 1.2 33.7 4.5 3,8 3.0 0.8 n.d. n.d.
48-72 50.8 10.2 1.1 37.9 4.5 3.8 2.9 0.9 n.d. n.d,

Source: GROVE, A.T.: op.cit., p.76.

(1) GROVE, A.T.: Land Use and Soil Conservation in Parts of Onitsha and
Owerri Provinces. Geological Survey of Nigeria, Bulletin No.21, Lagos,
1951, p.22.

(2) RUTHENBERG, H, ; Farming Systems » OP.Cit., pp.47-48.




No precise figures on population densities for the 1940's are available for
the region. It is generally taken for granted that the system of shifting culti-
vation can sustain only a few people. GEERTZ (1) argues that in the rainfo-
rests of south-east Asia, in an ecologically balanced shifting economy, no
more than twenty to fifty people can live per square kilometre with guaranteed
subsistence,

A continuous increase in population (2), the production of more food crops
and the expansion of more export crops - oil palms in this case - has led from
shifting cultivation to bush fallowing. FAULKNER and MACKIE reported in
1933:

" In large parts of Nigeria, especially in the provinces of the
South-West, which have a moderate density of population, say
100 or 200 to the square mile, all high forest has already dis-
appeared; and the shifting cultivation there would be more ac-
curately described as a system of rotational '"bush fallows", in
which the time in fallow exceeds tire time that the land is cul-
tivated'' (3).

OB! and TULEY indicated that

"' in the past, when the time period between each cycle of cutting
and burning was always in excess of seven years and often con-
siderably longer, the Bush Fallow developed as a stable ecolo-
gical system" (4),

and they continued:

It can be seer that Bush Fallowing has many merits in the pre-
servation of soil fertility. The soil is exposed for a minimum
period of time by mixed cropping, the root system of the fallow
is largely left intact, the fallow recovers quickly and the ratio
of cover to exposure is large" (3).

(1) GEERTZ, C.: Agricultural Involution.The Process of ecological change in
Indonesia. University of California, Los Angeles, 1963, p.26.

(2) HELLEINER indicates that several centuries ago migration occurred, pro-
bably from the northern to the southern regions,resulting in a higher po-
pulation density than had previously been the case. In: HELLEINER,G.H.:
Peasant Agriculture, Government and Economic Growth in Nigeria. Econ.
Growth Centre, Yale University, 1966, p.3.

(3) FAULKNER, O.T. and MACKIE,J.R. :West African Agriculture. Cam-
bridge, 1933, p.44.

(4) OBI,J.K.and TULEY,P. :The Bush Fallow and Ley Farming in the Oil Palm
Belt of South-East Nigeria.Land Res.Div. ySurbiton, Surrey, Cngland, Misc,
Report 161, 1973, n.1.

(5) Ibid, p.5.




The stability of the system depends on the number of years that the land re-
mains under fallow. NWOSU mentioned a "basic rotation" with a fallow periud
of seven years:

1st year: yams, early maize and vegetable, cassava
2ndyear: cassava followed by bush fallow
3rd - 9th year: bush fallow.

It is probable that in “distant history" when population pressure wes not a
matter for concern, this rotation was the only one in use around the villages(1).
Such long periods of fallow had to be abandoned as population density increased.

"' The obvious problem ensues when the villages become so close and
the number of inhabitants so great that unused land is minimal or
no longer available. The length of fallow progressively decreases
with resulting degradation of vegetation and deterioration in the
soils" (2).

The process of impoverishment was particularly severe in the highly populated
areas around Onitsha and Owerri, where the pcpulation in 1933 was between
400 and 500 and even nore per sqnare mile. As FAULKNER and MACKIE re-
ported:

"' There the system has really broken down already, and the yields
are very poor, even allowing for the inherently poor nature of
the soil: the farmers continue the system, because they (and
ourselves too in that area) know of nothing better" (3).

More detailed studics were undertaken after the second world war. GROVE (4)
reports an average density of 300 persons per square mile in the area in the
late 1940's and argues that this is probably the maximum number of people
for which there is an assured food supply (5). The distribution of the popula-
tion is most uneven, and ''some communities are suffering from an acute

(1) NWOSU, N.A.: Some Indigenous Cropping Systems of Eastern Nigeria.
(Mimeo), F.A.R.T.S., Umudike, 1974, p.5.

(2) VERMEER, D.E.: Agricultura! and Dietary Practices among the Tiv, Ibo
and Birom Tribes, Nigeria. University California, 1964, p. 168,

(3) FAULKNER, O.T. and MACKIE, J.R.: op.cit., pp.44-45.
(4) GROVE, A.T.: op.cit., p.21.

(5) BENNEH mentioned a maximum number of 150 per square mile in the
forest region of Ghana. See: BENNEH, G.: Small Scale Farming in Ghana.
Geogr. Research Institute, Budapest, 1971, p.138.




shortage of land and from soil deterioration accelerated by that shortage'(1).

GROVE describes the process of declining soil fertility as follows:

' The fertility of the soils depends on the accumulation of plant
debris, its decay, and incorporation in the surface layers of
the soil. As the fallow period shortens with increasing popu-
lation pressure, the annual addition of organic material is
also reduced owing to the degradation of the vegetative cover.
On sandy soils in a hot climate, it is probably true to say that,
owing to the rapidity of oxidation, the cumulative increase of
organic matter {rom year to year is extremely small. Thus
in the absence of manuring, such lands must remain at a low
level of fertility' (2).

BASDEN, after having analysed some soil samples from different localities
in Eastern Nigeria, wrote that soil experts "'expressed surprise that any
crops could be induced to grow in them" (3).

Similarly descriptions are given by VERMEER:

" Peasants here indicate that in the approximate 35 years since
the opening of this area to cultivation, sail fertility, as re-~
flected in crop yield, has decreased" (4).

Quantitative data on agricultural production per unit area in the region seem
to be very scarce. One exception is the information collected by MARTIN,
which provides a rough estimate of the productivity of the farming system in
Eastern Nigeria (see: Table 2).

Unfortunately in MARTIN's work there is no indication of the length of fallow
prior to cultivation, Like many other authors, MARTIN reports that:

" the fallow period has been progressively shortened in recent
years as the mortality rate has fallen, population grown, a21d
pressure on the land increased, and it is now almost certain-
ly too short for land to regain full fertility" (5).

(1) GROVE, A.T.: op.cit., p.21.

(2) Ibid, p.17.

(3) BASDEN, G.T.: Niger Ibos. Frank Cass & Co.Ltd., London, 1966.
(4) VERMEER, D.E.: op.cit., p.158.

(5) Ibid, p.7.



Table 2: Average Yields and Seed Rates of the More Important
Food Crops
Crops Yield Seed rate Net Yield Loss in store
kg/ha kg/ha kg/ha %
Yams Yellow yams 9430 1572 7858 20
Water yams 5614 673 4941 10
Mkpuk (a)yams6736 2245 4491 25
Akpa (b)yams 7859 1347 6512 5
Maize Local 561 18 543
(dry grains) (dry grains)
Cocoyam 5120 1179 3941 20
Cassava 10104 0 10104
Telfaria 2807 0 2807

(a) "white round'" the most tavoured for food.
(b) A poor yam for food, used for gin.

Source: MARTIN, A.: The Oil Palm Economy of the Ibibio Farmer.
Ibadan University Press, 1956, p.6.

In addition to the rapid decline in yields, the shortening of the fallow period
has resulted in soil erosion where land is not tlat. JOHNSTON asserts with
regard to the Owerri district:

" The beginning of large-scale gully erosion in parts of this
area is an indication of the final collapse of the system of
bush fallowing as a result of increasing population pressure'(1).

2. The Change in Cropping Pattern

The expansion of cropping and the reduction in fallowing was accompariad by
a change in cropping pattern. The first Europeans to bring new crops to the
West African coastal areas were Portuguese traders in the 16th century.
MORGAN and PUGH mention maize, cassava, groundnuts, sweet potatoes and

(1) JOHNSTON, B.F.: The Staple Focd Economies of Western Tropical
Africa. Stanford University Press, California, 1963, p.9.




American cotton (1). The colonial agricultural departments later introduced
higher oil-yielding, thin-shelled varieties of oil palm from the East Indies (2),
and rice was introduced by traders and missionaries, but this crop was little
cultivated in Eastern Nigeria before 1939. Of the cror s mentioned above oil
palms and cassava have made the highest impact.

Before the 19th century the contact with European merchants was mainly along
the coastal area, and food production was encouraged near the slave ports (3).
After that period and the advent of colonial rule, cultivation for export, main-
ly of palm oil, but also of dried coconut kernels, became a major task of the
colonial administration. First records of palm oil exports are given from the
middle of the 19th century:

" In 1840 approximately 12,000 tons of palm oil were shipped
from West Africa to Liverpool, of which three quarters came
from the Niger delta" (4).

" Imports of 30,000 tons of palm oil through Liverpool were
reached in 1851' (5).

The development of production and exchange was further stimulated through
the construction of roads and railways and the introduction of new methods of
transport (6). New regions inside the country were opened up, and the ex-
port of oil palm products increased steadily. The newly created purchasing
power of the local farmers encouraged nternal exchanges (7), and through
the "long distance trade” farmers purchased salt, fish and, later, clothes:

(1) MORGAN, W.B. and PUGH, J.C.: op.cit., p.470.

(2) Ibid, p.487,

(3) With the abolishment of the slave trade, the trade in palm oil and palm

kernels gained in importance:

""the abolition of the slave trade caused some economic revo-
lution in the locality, for this abolition shifted interest to palm
oil. This was so because prior to the abolition little or no in-
terest was given to palm oil production',

See: MBAH, I.A.: A History of AHIAHARA from the early Time till 1905.
University of Nigeria, Nsukka, 1973, p.43.

(4) MORGAN, W.B. and PUGH, J.C.: op.cit., p.402.
(5) MANSFIELD, G.B.: A Short History of Agriculture in the British Colonies.
Oxford, 1960, p.56.

(6) "As early as 1896 the Foreign Office, which then controlled the protecto-
rate, has emphasised the importance of roads as arteries of trade'. See:
ANENE,J.C. :Southern Nigeria in Transition 1885-1906.Cambridge, 1966,
p.289.

(7) NWAHIRI, L.O.: Nguru Mbaise before the coming of the British. Univer-
sity of Nigeria, Nsukka, 1973, p.43.




" .. in 1937, with the price of palm oil higher, clothes were
more numerous and the younger men were increasingly taking
to shorts and shirts or singlets" (1).

The income from palm oil became the economic mainstay of the people, and

in 1959 the National Economic Council could report that '"Nigeria is the world's
largest exporter of palm kernels and oil, and provides 50% of the world trade
in kernels and over 30% in palm oil" (2).

The agricultural departments of the British administration encouraged culti-
vators to develop large and small plantations with densities of 125 to 150 trees
per ha. Hand presses were introduced in the villages of the main oil palm belt,
and later power-operated Pioneer oil mills which doubled the extraction effi-
ciency compared with the traditional method. However, the introduction of this
new technology was not without problems. For example, 'opposition has come
from the women who lose their perquisites of kernels and a portion of the oil,
and from farmers who find only good quality fruit is accepted" (3). This is
one of the reasons why processing of oil palm bunches has so far been done

by hand as the work of women.

Oil palm plantations have been stimulated by the Ministry of Agriculture, and
as SMOCK points out ''this has been the principal way in which the Ministry
has made an impact on the communities surveyed" (4). Farmers have recog-
nised the economic importance of improved oil palms, 2nd the demand for
seedlings is very high.

In the survey area, however, oil palm production has experienced a gradual
change in objectives. Initially it was a major export crop grown on virgin land.
Then cil palms became to some degree incorporated into the bush fallow system,
producing kernels for export and fat from the epicarp for home consumption.
With increasing land shortage, oil palms have become fully incorporated into
the subsistence crop.

The increasing land shortage has also had its impact on the output per tree.
There are no data to confirm this, but observations indicate that oil palm in
lower density areas look much more vigorous than in highly populated areas.

(1) GREEN, M.M.: Ibgo Village Affairs. Frank Cass and Co.Ltd., London,
1964, p.33.

(2) National Economic Council: Economic Survey of Nigeria 1959. Lagos,
1959, p.23.

(3) MORGAN, W.B. and PUGH, J.C.: op.cit., p.487.
(4) SMOCK, D.R.: op.cit., p.16.




The decline in soil fertility due to overcropping has made its initial impact on
yields from arable crops. In the long run also oi] palm output has suffered
from the loss of nutrients. The genesis of oil palm production in the area con-

The change in oil palm production was accompanied by a change in the cropping
pattern of arable farming. Originally food starches were obtained mainly from
Yams and cocoyams, It it thought that cassava began to spread most rapidly in
the late 19th century, when the problems of shorter fallows became more acute,
Several authors have indicated that cassava surpassed yams in total production
several decades ago (1). The main reasons for the increase of cassava pro-~
duction are that;

- increasing population density and declining soil fertility im-
plemented a change to a crop with more calories but less
demanding on soil fertility;

- cassava production has much lower labour requirements than
yams, the traditional staple food crop;

- harvesting can be done according to the food requirements of
the families;

- when processed into gari it can easily be stored and transported.

Although the importance of cassava differs between the regions, it has now
become the major staple crop in Eastern Nigeria.

3. Attempts at Continuous Cultivation

The problem of declining soil fertility resulting from the washing and leaching
of the principal soil nutrients led to the question of whether continuou, culti-
vation could be introduced. Researchers conducted experiments with green
manuring in order to replace fallowing. For this reason a six-year tri.' ro-
tation incorporating different cover crops was set up in 1924 at the Agricul-
tural Research Station at Umudike. ""Most fallow experiments on this station
in the early days were centred on the comparison between the native practice
(bush fallow) and continuous cropping with green manures incorporated''(2).
During the first years the reports were optimistic:

(1) See: BASDEN, G.T.: op.cit., p.395, SMOCK, D.R.: op.cit., p.1.

(2) EGWUONWU, J.A.: Soil Fertility Studies at Umudike since 1923,
Agr.Res. and Training Station, Ur*udike-Umuahia, 1966, p.9.




"' To one who has been acquainted with the farm and its history
from the beginning, however, there seems to be evidence which
indicates that by further experimenting with the rotating of food
crops and green manure, it will eventually be possible to formu-
late a system of perpetual cultivation which will commend itself
to the natives in thickly populated areas as an alternative to the
present or shifting method of cultivation' (1).

After the completion of the experiment a total failure had to be reported:

" As a result ui se'2n years experimental work with continuous
cultivation, incorporating green manuring, it has now been
established that the system as practised at Umuahia is not
compatible with the maintenance of soil fertility.

'The native system' comprises two years cultivation followed
by four years bush, while the continuously cultivated plots

(at Umudike) have been under a six years' rotation including
three green manure crops (Mucuna) » two ot a year's duration
each, and one of half a year. Test crops of yams and maize
were taken in 1931 and showed that whereas the fertility of
the 'native' plots was just as high as it hrd been in 1925, that
of the qgntisvously farmed plots had fallew practically to nil.
Some of the latter, in the past, gave negative yields when
allowance was made for planting material" (2).

The results in Table 3 show a decrease of G1.5% with continuous cultivation
compared with the native bush fallow system.

'* On the failure of green manuring at Umudike, a series of trials
was carried out on such deeper rooted legumes as Tephrosia,
Pigeon Pea and Crotolaria spp., but none of these compared
favourably with planted fallows of A. barteri" (3).

Some years before thc second world war, experiments were conducted with
farmyard manure which gave the following indications (4):

- Farmyard manure and compost gave increased yield responses.

(1) A.R.S. Umudike: Annual Report, 1926, p.1.
(2) A.R.S. Umudike: Annnal Report, 1931, p.1.
(3) OBI, J.K. and TULEY, P.: op.cit., p.6.

(4) EGWUONWU, J.A.: op.cit., p.12.



- Farmyard manure and compost in combination with lime where
required gave higher responses than without lime.

- On a weight basis, farmyard manure was better than composi
in crop yield response.

Continued cultivation has been practised over a period of 20 years by the Ru-
ral Education Centre at Umudike based on a heavy dressing of vegetable comn-
post, one in each rotation (1). The data "show the yield trends over twenty
years of cropping, and demonstrate that given adequate organic manuring,
continuous cropping is possible' (2) (see: Fig.1.)

Table 3: Native®Practice versus Continuous Cultivation.
Summary of Yam Yields in kg/ha

Mean of 14 native practice plots 12204
Mean of 13 continuous cultivation plots 4697

% decrease of continuous cultivation

over native practice (control) 61.5
Plot size ‘ 0.1 ha
Spacing 1.22 m staggered on

1.83 m ridges.

Source: EGWUONWU, J,A.: op.cit., p.9.

(1) Quantitative data are not available.

(2) OBI, J.K. and TULEY, P.: ibid, p.8.



Fig.1: Combined 4-Year Averages of Annual Yield from all Rotations.
Rural Education Centre Umuahia. 1940-1960
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Source: OBIl, J.A. and TULEY, P.: op.cit., p.19

It is ohvious that the use of farmyard manure cannot replace the bush fallow
system because of the limited availability of this material. The search for a
feasible technology which is able to hold or even improve soil fertility under
continuous cultivation has not found an adequate answer and this is still one

of the main problems for research in the humid tropics.

4. The Tendency towards a Low—level.Equ‘ilibrium

The efforts to increase food production during the colonial period and after in-
dependence have proved to be insufficient to support a growing population.



Farmers have adapted to the increasing scarcity of land firstly by non-farm
activities:

- migrating to more fertile areas or to cities - in particular the
better educated tend to move to the cities;

- most of the younger people turning to off-farm employment -
they go as carpenters, sawyers, mechanics or petty traders (1).

In addition they have adapted their farming system mainly in two ways:

= cultivation of cassava has expanded at the expense of yams,
a crop which yields less than cassava on infertile soils;

- cropping on small compound plots, where manure and animal
waste is heavily applied, has been intensified.

The process of adaptation - as a result of increasing land scarcity - seems
to be more pronounced:

- the less land is available,
- the more sandy the soils are, and

- the more humid the climate is.

These efforts are, however, insufficient to prevent the process of "involution'.
More people are subsisting on degraded land, and efforts to increase output by
land use intensification are yielding very low marginal returns.

SMOCK refers to highly populated areas of Eastern Nigeria and writes: "many
farmers have become desperate and are willing to try almost anything if it
offers hope of an increased return" (2).

(1) GROVE, A.T.: op.cit., p.23.
(2) SMOCK, D.R.: op.cit., p.20.



B. THE ROOT CROP OIL PALM FARMING SYSTEM

I. The Resource Base

1. The Structure of the Households

The average household in the survey area had eight membe.s. The head of
the household was usually married to one wife and they had six children. In
Okwe (L), which has less pressure on land than the other villages, 48% of
the men were married to more than one wife.

Not all household members were resident during the survey. In Owerre-Ebei-
ri (H) and Umuokile (M) on average 1.8 members were staying outside the
villages as students, apprentices, house servants, traders, civil servants
etc, Whereas in Okwe (L) on average only 0.4 members were not nccupied

at home. As a result the total man equivalents (ME) resident withir. the house-
hold differed between the villages. The highest manpower force was found in
Okwe (L) with 4.0 man equivalents in comparison with 3.1 man equivalents

in Owerre-Ebeiri (H) and 2.6 man equivalents in Umuokile (M) (see:Tabled).

Table 4: Avernge Number of People and Man Equivalents of Farm
Families in Three Villages in Eastern Nigeria, 1974

Labour class Owerre-Ebeiri (H) Umuokile (M) Okwe (L)
adult males (16-60 years) 1.3 Coef. Var. 0.9 Coef.Var.1.2 Coef.V
aduit females (16-60 years) 1.4 as % 1.3 as % 2.3as %
adult males (over 60 years) 0.2 0.1 0.4
adult females (over 60 years) - - 0.2
large children (8-15 years) 2.3 1.9 2.3
small children (under 8 years) 1.8 1.3 1.9
household members away from

home 1.8 1.8 0.4
Total Persons 8.8 39 7.3 40 8.7 39
Total ME (a) at home 3.1 34 2.6 53 4.0 52
ME available fcr farm work (b) 2.5 40 2.4 58 3.9 53

Source: compiled by the author.

(a) Man equivalent used in the study for quantification of the labour capacity
per household is given in Appendix II.

(b) The ME for a part-time farmer was reduced to 0.5,



It is important to note that on average 1.8 household mmembers in villages with
medium and high populations are away from home. They supply, however, sig-
nificant amounts of money to the remaining family members. In addition part-
time farming (1) plays an important role in the study area, Farmers them-
selves or other household members work in the villages or nearby townships
as traders, cyclists, truck pushers, oil palm processers, raffia palm tappers,
carpenters, etc. The higher the population density and the smaller the farms
the more important is off-farm employment: in Okwe (L) 20% of the farmers
are part-tirie farmers; in Umuokile (M) 32% and in Owerre-Ebeiri (H) 80%
of the farmers were found to derive more than 50% of their net family income
from off-farm activities and in this way can substantially increase their stan-
dard of living. This is reflected in the number of man equivalents available

for agricultural work. Umuokile (M) and Owerre-Ebeiri (H) have on average
2.4 and 2.5 man equivalents avajlable for farm work and Okwe (L) 3.5 man
equivalents, which indicates a higher labour force where land is more avail-
able and the pressure of earning an additional income is not so pronounced.

2. Farm Sizes

The hectarage under cultivation in the survey year was found to be larger than
that reported in the Rural Economic Survey of Nigeria for E.C.S. There the
majority of the farmers (57%) cultivated an area of less than 0.2 ha (2). In
this survey it was found that only 37% of the respondents cultivated such a
small area. The average and modal values differed between the villages (see:
Fig.2).

The area cultivated per farm decreases with increasing population density.
Okwe (L) has on average 0.4 ha (1 acre) under cultivation, Umuokile (M)
0.27 and Owerre-Ebeiri (H) the smallest area of 0.23 ha.

(1) A farmer is defined as a part-time farmer in this study when more than
50% of his net family income is derived from off-farm sources.

(2) Federal Office of Statistics: Rural Economic Survey of Nigeria, 1970-71,
Lagos.




Fig.2: Frequency Distribution of Cultivated Area in Three Villages
in Eastern Nigeria, 1974

Class ha Class ha
1 0-0.1 5 0.41-0.5
2 0.11-0.2 6 0.51-0.6
3 0.21-0.3 7 0.61-1.0
4 0.31-0.4 8 > 1,01
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Okwe {n=24) Umuokile (n=25) Owerre-Ebeiri (n=25)
X = 0.4 x = 0.27 X = 0.23

+) If two oil palm plantations (with 2 and 3.6 ha), owned by two of the
sample farmers, were included, the average size for Okwe (L) would
be 0.63 ha.

Source: compiled by the author.

The distribution of cultivated hectarage between households is by no means

equal. It has to be considered, however, that most of the inequality in land
distribution is due to intervillage differences (see: Fig.3). The Gini Ratios
(GR) (1) of the distribution of cultivated area in the three survey villages

(1) "The Gini Ratio (GR) is defined as the area between the diagonal (or line
of equality) ard the Lorenz Curve as a proportion of the total area under
the diagonal''. See: BOYNE, D.H.: Changes in the Income Distribution in
Agriculture. In: Journal of Farm Econcmics, vol.47, Dec.1965,p.1220.
Formula: GR = 1 - hi (i + li-1). See: PIESCH, W.: Statistische Kon-

zentrationsmaBe. Mohr, Tiibingen, 1975, p.43.




increases from .27 in Owerre-Ebeiri (H) to .34 in Umuokile (M) and even
.57 in Okwe (L). Land distribution is therefore more unequal the more land
is available for farming and the lower the importance of non-farm employ-

ment (1).

Fig.3: Relationship between Number of Households and Cultivated
Areas in the Three Survey Villages, 1974

3

100
[
o
B
S Owerre-Ebeiri (F
8 801
= Umuokile (M), GR=.
- ~
]
]
3 601
=
(o]
1]
3
g 40+
H
Q
Q
b
& 20/
]
-
:
8]

o T T T r 1] T 1 L] L) %

10 20 30 40 50 60 70 80 90 100%
Cumulated percent of total households

Source: compiled by the author.

(1) Similar inequality in land distribution was found in a study of Yoruba
Smallholders. See: FLINN, J.C.: Resource Use, Income and Expen-
diture Patterns of Yoruba Smallholders. IITA, Ibadan, Nigeria, 1974,
pr.4 et seq.




A comparison of the resource base of land must include the areas under bush
or grass fallows from which farmers receive annual returns in the form of
fruits from various trees, firewood, livestock feed (leaves), bush meat and
further mulching material for the compound fields. The fields under bush fal-
low were not measured, but they were estimated by assuming that the area
under cultivation each year does not change significantly. Total farm size is

The increasing pressure on land was found to result in a transition from com-
munal to private land ownership. Inheritance through the patrilineal system
is the usual way of acquiring land, with 73% of all tields in the three villages
being inherited in this way (2),

The typical farm is divided into several fields which are scattered throughout
the land controlled by the village. The lower the man/land ratio the greater
the distance was found to be from the house to the fields. For example in Okwe
(L) the distant fields were often up to one hour's walk away. On average
farmers own 4-5 plots in Okwe (L) and 6-7 plots in both Umuokile (M) and

The existing fragmentation of the holdings serves as a means of reducing the
risks of production. Each household owns plots with different soi] types and

and the minimum of Subsistence requirements is secured. On the other hand
the fragmentation is an obstacle to any kind of mechanized production.

(1) The area not usable for cultivation is estimated as 25% in Okwe (L), 30%
in Umuokile (M) and 35% in Owerre-Ebeiri (H). GRENZEBACH used
30% for an area with a population density of 600 p/km2, See: GRENZE-
BACH, K.: Luftbilder: Indikatoren fiir regionale Komplexanalyse. In:
Die Erde, Zeitschrift der Gesellschaft fiir Erdkunde zu Berlin, 105, Jahr-
gang, 1974, p.104.

(2) More detailed data on land tenure in the three survey villages is given in
Appendix IV,




Table 5: Average Number of Plots and Size of Plots in Three
Villages in Eastern Nigeria, 1974

Okwe (L)  Umuokile (M) Owerre-Ebeiri (H)

Number of plots (a) 4.4 4.4 6.6
Size of plots 880 m? 620 m?2 340 m2
CV as % 89 114 73

(a) Al compound and non-compound plots are included.

Source: compiled by the author.

3. Livestock

The prevalence of tsetse flies in the area limits the range of livestock which
can be kept in Eastern Nigeria. Hence the major livestock are goats and
chickens as opposed to cattle. Table 3 shows the total and average number

of livestock kept by the survey farmers in the three villages. On an average
the households own two goats and 15 chickens. It is quite obvious that the im-
portance of livestock increases simul‘zneously with the population density.

Table 6: Total and Average Numter of Livestock in Three Villages
in Eastern Nigeria, 1974

Village Goats Sheep Pigs Chickers Ducks Others(a) Total

Okwe total 33 - 1 218 4 30 286
(L) average 1.38 - 0.04 9.08 0.17 1.04 11.7

Umuokile total 47 14 -~ 374 3 24 462
(M) average 1.96 0.58 - 15.58 0.13 1.0 19,3

Owerre-

Ebeiri total 81 13 1 515 - 1 611
(H) average  3.24 0.52 0,04 20.6 - 0.04 24.4

(a) Includes dogs, cats and rabbijts,

Source: cumpiled by the author.



The higher the popuiation density the larger are the compound fields which
are fertilized with aniinal dung. Goats in particular are reared - among other
reasons to be mentioned later - for the production of animal manure.

4. Capital Equipment

Farmers in Eastern Nigeria are hoe cultivators. Different types of hoe serve
for different activities: short-handled hoes are used for cultivation and weed-
ing. The hoe for the latter activity is usually smaller than the hoe for cultiva-
tion of the soil. A special long-handled hoe ("'ube") is used for digging yam
holes.

Cutlasses are used for clearing the bush, cutting small tr2es and other pur-
poses. Climbing ropes, tapping knives and calabashes serve for tapping the
palm wine from raffia trees. Crops and fruits are transported on the head in
haskets or buckets. In most cases bicycles are used for transporting the pro-
ducts to the local markets. Agricultural production and processing depend al-
most entirely on human power. An exception is the power-operated gari
grater, and in Owerre-Ebeiri (H) several farmers (who process oil palm
fruits from other people) have invested in hand-operated oil presses, which
increase the output and the quality of palm oil. The farm implements owned
by a farmer in Umuokile (M) are typical for the three villages and are a
good example for the study area (see: Table 7). The current replacement
value of capital items used in farming is in the order of N 68.00.

Most of the farmers are still living in simple mud houses, but an increasing
number are building cement-houses with tin roofs. Farmers with a high off-
farm income through trading - mainly in Owsrre-Ebeiri (H) - tend to live in
better houses than the others.

5. Conclusions
2= u50ns

The information on the resource base indicates that a great number of people
live mainly by farming tiny plots with hand tools. Subsistence production pre-
vails and the food demand of household members is such that there is very
little scope for commercial farming. What we find is a peasantry in a high
population density area living by mining soils, with traditional farming tech-
niques, and without capital formation. Non-farm employment is the only re-
cognised possibility of escaping from the low-level equilibrium trap.



Table 7: Farming Equipment Owned by a Small Farmer in Umuockile (M)

Item No Replacement Total Years
Value (N) Value (N) useful life
hoe (ube) 1 .40 .40 5
hoes 6 .40 2.40 4
cutlass 5 1.50 7.50 4
rake 1 1.00 1.00 4
shovel 1 2.50 2.50 2
files 2 .50 1.00 1/3
climbing ropes 3 2.00 6.00 1/2
calabash 3 .40 1.20 1
jars 3 1.50 4.50 10
tapping knives 2 .50 1.00 2
baskets 5 .75 3.75 1
buckets 4 2.50 10.00 4
mortars (oil) 2 2.00 4.00 10
mortars (pepper) 1 .60 .60 10
Total replacement
value 68.35

Source: LAGEMANN, J., FLINN, J.C., OKIGBO, B.N. and MOORMANN,
F.R.: op.cit., p.34,

II.  The Organisation of Land Use (1)

The main source of farm income, as in other regions of West Africa, derives
from crops, with livestock playing only a supplementary role within Eastern
Nigeria. Cassava and yams provide most of the calorific requirements, where-

(1) In this section considerable use has been made of the paper by LAGEMANN,
I., FLINN, J.C., OKIGBO, B.N. and MOORMANN, F.R.: Root Crop/
Oil Palm Farming Systems: A Case Study from Eastern Nigeria, IITA,
Ibadan, Nigeria, 1975.




as oil palms produce the major part of the fats and are the main source of
cash income irom the farms.

The land use pattern reflects the outcome of a continuous process of adapta-
tion of farming to increasing land shortage and declining soil fertility.

1. Spatial Organisation of Cropping

There exists a spatial differentiation in land use which becomes more pro-
hounced the higher the population density (1). Fig.4 shows the layout of the
three survey villages in Eastern Nigeria. Okwe (L) and Umuokile (M) are
clustered villages with the major ftields outside the villago, whereas Owerre-
Ebeiri (H) consists of scattered dwellings with fields close to them. On most
holdings three types of plots have to be distinguished:

- The compounds have a high density of trees and a large range
of food crops and vegetables. They are situated around the houses,
The sizes of the compounds vary from about 200 to 1000 square
metres; the compounds tend to be larger in areas of higher po-
pulation density due to food being relatively more scarce. (2)

= Near fields, close to the compound, are usually dominated by
oil palms and other useful trees, and produce food crops with-
in an intensive bush-fallow system. The fallow period varies
from five years (in lower population density areas) to only one
year in areas where there are more than about 700 persons per
square kilometre,

- Most of the starchy food is produced within an extensive bush-
fallow system on the distant fields, They are larger in size
than the near fields and have a low density of trees. In some
areas the fields are open, mainly where land is not so scarce.

(1) The spatial distribution of plots increases the time for walking to and from
fields. CLEAVE suggests that this activity may account for up to 30% of
the time the farmers devote to agriculture. Under these circumstances,

by head-loading) is high, at least in terms of physical energy requirements
and time, See; CLEAVE,J.H.: Labour Use in the Development of Small-
holder Agriculture. Praeger, New York, 1974, pp.34 et seq.

(2) Compound farming is not practised in Okwe (L). Land there is more am-
ple than in the other villages, and farmers have not been forced, up to
now, to intensify their cultivation on small areas.
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Fig.4: Rough Sketch of Village Layouts in Eastern Nigeria
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Source: compiled by the author.

~ Fallow land of both the near and (istant fiel.s in addition to bujld-
ing up soil fertility and structure (1) providas fruits from various
trees, including oil palms, oil bean and breadfruit, palm wine
from raffia, building materials and firewood from various trees
and bushes, and they provide mulching material for the compound.

180 years ago THUNEN (2) described the tendency tc. ~ds an intensification
of smallholder farming in Europe which resulted in rings of varying degrees
of fertility, since the areas close to the villages and markets had been ferti-
lized longer and better than the more distant fields. This was due - he argued -

(1) See: GREENLAND, D.J.: Bringing the Green Revolution to the Shifting
Cultivator. 1ITA, Ibadan, Nigeria, 1975, p.4.

(2) THUNEN, J.H. v.: Der isolierte Staat in Beziehung auf Landwirtschaft
und Nationalékonomie. [.Teil, 1. Auifl., Hamburg 1826. In: Sammlung
sozialwissenschaftlichar Meister, Bd.13, Jena, 1910.




to the differences in transportation costs. Fields close to the markets had
therefore a higher value, and farmers were stimulated to use these fields
more intensively.

Similar 'circles" or 'zones' can be tound in the smallholder farming of
Eastern Nigeria around each village or house.

2. Comeounds

Directly round the house, where manure, mulch and ashes are applied, there
is a dense growth of iree and arable crops with different requirements for
available nutrients, water and sunshine. The further away a field is from the
house, the less manure and mulch is applied. The compounds are not strictly
separated from the nearby fields; indeed, there is only a gradual transition
from one type of field to the otaer.

~ompound farming is not a special land use system found only in Eastern Ni-
geria; it can be found worldwide in tropical regions where land scarcity has
forced farmers to intensify production on small fields. In the case of northern
Ghana BENNEH writes:

' The compound farming system, based on permanent cultivation
of land immediately surrounding a homestead is found in the
northern region of Ghana. The fertility of the soil is maintained
with refuse from the compound, the droppings of goats, sheep,
poultry and night soil. In order to increase the area under per-
manent cultivation, women and children are encouraged to de-
posit refuse further afield. The crop sequence also involves a
deliberate inclusion of legumes like groundnuts and bambara
beans in the outer zone to help increase the nutrient status of
the soil” (1).

Another example is given by FRIEDRICH, who writes of the Wahaya agricul-
ture in Tanzania that it:

" is based on a process of fertilizing by way of domestic refuse,
ashes, mulch and manure. The export of nutrients is small,
limited as it is to the sales of dried coffee. We note instead

(1) BENNEH, G.: Small-scale Farming Systems in Ghana. Geographical
Research Institute, Budapest, Dec. 1971, p.142.




a substantial import of nutrients by the purchase of food, the
gathering of fuel, the employment of mulch, and the fact that
the cattle are being graz-d on nearby pastures and kept in
stables. These factors result in a decided increase in soil
fertility, especially close to the hut" (1).

Similar intensive land use systems seem to have developed on the highly po-
pulated Gazelle Peninsula of New Britain. Crop production is based on bana-
na cultivation, interplanted with coconuts, cocoyams and yams.

'" The villagers using this system are very short of land and
obtain a lot of their food from other sources apart from lo-
cally grown crops ... there is a parallel here with the West
African farmer in areas of high population density who has
intensively farmed gardens near his house (compound land)
and less intensive ones some distance from the dwelling
(distant farmland)" (2).

Compound farming is thus a type of land use which is of general importance
in the humid tropics. In the case of Eastern Nigeria it is characterized by a
number of specific features which distinguish it from field farming.

a) Cropping Principles

In traditional agricultural systems farmers usually grow a number of crops
in each field. This is particularly pronounced in the compounds of the survey
villages where a large number of tree and arable crops were found. A multi-
storey system (3) is predominant.

(1) FRIEDRICH, K.H.: Coffee-Banana Holdings at Bukoba. In: RUTHENBERG,
H.: Smallholder Farming and Smallholder Development in Tanzania.
Afrika-Studien Nr.24, Miinchen, 1968, p. 188.

(2) BOURKE, R.M.: Food Crop Farming Systems used on the Gazelle Penin-
sula of New Britain. In: Proceedings, 1975, P.N.G. Food Crops Confer-
ence, p.10.

(3) A "multi-storey system" is defined as the growing of two or more arable
and tree crops (with different heights) in the same field at the same time.



Multi-Storey System

A multi-storey physiognomy with perennial and annual crops is typical of the
compounds. The crops can be divided on a height basis into 10 different groups:

Tree crops

- Oil palms, coconuts (20 - 25 m);

- Breadfruit, raffia palm, oil beans, pears (12 - 20 m);
- Colanut, mango (8 - 15 m);

- Orange, grapes, lime, paw-paw (5 - 10 m);

- Bananas, plantains (3 ~ 8 m).

Arable crops

- Yams (3 -6m);

- Maize (1.5 - 2.5 m);

- Cassava, cocoyam, pepper, telferia (1 - 2 m);
- Groundnuts, melon, vegetables (0.1 - 0.3 m).

Various trees form the upper part of the storey whereas arable crops grow
under the shade of the trees. The leaf canopy becomes denser the closer it is
to the ground, and hence reduces erosion by absorbing rainfall, shades the
land and so reduces soil temperature, provides a leaf litter for nutrient re-
cycling, maintains reasonable levels of organic matier and conserves soil
moisture during dry periods.

An intensive crop survey was undertaken in 88 compound plots in which all
arable and tree crops were counted and recorded at the height of the vegeta-
tion period (June). The results show that cocoyam is the most important arable
crop in the compounds (see: Fig.5). It is, like yam, which is the second ma-
jor crop, relatively shade tolerant (1).

(1) See: PHILLIPS, T.A.: An Agricultural Notebook. Longman, Nigeria,
1964, p.21.




Fig.5: Average Occurrence of Major Arable Crops in Compounds
of Two Villages in Eastern Nigeria, June 1974,
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Source: compiled by the author.

Results of experiments in farmers' fields indicated that yams tended to be

less sensitive to shade than cassava and maize, Preliminary data indicated a
reduction in yield of 9% in comparison with about 50% for cassava and 30% for
maize when grown under shade as opposed to in the open (see: Table 8)

As well as the trees, cereals and root crops, a range of vegetables (1) (tel-

feria, bitter leaf, water leaf) and creeping crops {melon, groundnuts) are
grown in the compounds.

Beans and Cowpeas are intercropped with taller growing species or, as in
the case of Owerre-Ebeiri (H), usually grown along the borders of the com-

——

(1) The analysis of some nuts, seeds and leaves growing on compounds show

a relatively high protein content, e.g. egusi 33.8%, calabash seeds 35.4%,
white melon seeds 36. 3% (see: Appendix XI).



Table 8: Maize and Yam Yields in Farmers' Fields
F‘ertilizer, on Shaded and Uns
Systems Survey,

haded Plots,
East Central State

»With and without
Root Crop/0il Palm
of Nigeria, 1974

Village Owerre- Umuokile Okwe Mean
Ebeiri yield
(H) (M) (L)
t/ha t/ha t/ha t/ha
Maize (a)
shade, no fertilizer .30 .15 .66 .37
no shade, no fertilizer 1.13 .02 .45 .53
shade, with fertilizer .29 .94 .80 .68
no shade, with fertilizer 1.82 .66 2.01 1.50
Yams
shade, no fertilizer 1.75 7.80 15.50 8.38
no shade, no fertilizer 2.75 9.20 15.50 9.15
shade, with fertilizer 3.25 12.00 13.00 9.42
no shade, with fertilizer 5.25 12.00 19.00 12,08
Cassava (b)
shade, no fertilizer 2.43 3.58 2.32 2.78
no shade, no fertilizer 5.00 7.35 14,31 8.89
shade, with fertilizer 4.01 3.58 2.55 3.38
no shade, with fertilizer 11.84 9.42 21.98 14.41

(unreplicated plots)

(a) Muize Yields in the medj

damage by goats.

(b) Cassava yields on shaded
sentative due to falling br

Source: unpublished data of OKIGBO, B.N

plots in the low densit
anches from palm tre

. HITA, Ibadan, Nigeria.

um density village are not representative due to

Y village are not repre-
es.



pounds. Bananas and plantains occupy places where latrines have previously
been sited. Compounds are sometimes fenced by hedges consisting of cassa-
va varieties.

On average, nine different arable crops were found in the compounds ot
Owerre-Ebeiri (H) and six in Umuokile (M). All different plants of trees,
shrubs and arable crops are recorded by OKIGBO (1) from four compounds
in the medium and high density villages. The total number of species on all
plots was above 40, with an average of 47. This range of crops with its high
density approximates to ''t!.e bush or forest conditions, representing an eco-
system of marked stability" (2).

The density of cropping in the compounds was found to increase with land
scarcity (see: Table 9). Although the actual density is much higher, due to
the fact that only the four main arable creps (3) were included, the figures
indicate an increase of 41% in tree crop density and 42% in arable crop den-
sity in Owerre-Ebeiri (H) compared with Umuokile (M).

(1) Detailed results from OKIGBO are provided in Appendix XII,

(2) OKIGBO, B.N.: Fitting Research to Farming Systems, Based on Obser-
vations and preliminary Studies of Traditional Agriculture in Eastern Ni-
geria. lITA, Ibadan, 1974, p.17.

(3) Yams, cocoyams (1 plant = 1 stand), cassava, maize (3 plants = 1 stand).
A comparison of these figures with densities from outer fields is not pos-
sible for two major reasons:

1) The number of crops grown on compounds is higher than or. outer
fields, and hence a higher percentage of crops is not included
from compounds.

2) Yams grown in compounds are usually bigger and require more
space.



Table 9: Average Density of Cropping in Compounds at the
Height of the Vegetation Period, June 1974

Village Trees and shrubs arable crops
stands/ha CVas% stands/ha CV as %

Umuokile (M) 759 83 22000 92

Owerre-Ebeiri (H) 983 76 31800 58

Source: LAGEMANN, J., FLINN, J.C. and RUTHENBERG, H.: Land Use,
Soil Fertility and Agricultural Productivity as Influer.ced by Popu-
lation Density in Eastern Nigeria. In: Zeitschrift fiir auslédndische
Landwirtschaft, Heft 2, 1976, p.210.

Coefficients of variation compiled by the author.

Phased Planting

Another principle of the cropping practic? is the adaptation of the planting
time of various arable crops according to their requirements of rainfall and
sunshine. Phased planting serves as a means of regulating the supply of food
throughout the year ani likewise spreads the labour input over the longer
planting period which normally constitutes the major bottleneck in the farm-
ing calendar.

The compounds are cultivated cor.tinuously. Vegetables such as fluted pumpkin
(Telferia coccidentalis), vegetable jute (Corchorus olatorus), ofe (Solanum
spp.), pepper (Capsicun frutescens) and garden egg (Solanum melongina)
are grown all the year round. This is possible as the soil is kept moist during
the dry season with waste water from the household. During the peak of the
dry season the vegetables are also watered as necessary by the women and
children who carry water from the local tap, pond or stream.

The most intensive cultivation period begins with the planting of yum which



has been pregerminated in the yam barn (1). In a root crop system preger-
mination is thus the equivalent of the nursery in a wet rice system.

The next crop, maize, is planted immediately after the yam, and followed by
cocoyam and cassava a few weeks later.

Intercropping and phased planting contribute to the fact that the compound is
equipped throughout most of the year with a fully developed photosynthetic-
active multi-storey leaf area. The effectiveness of turning solar energy into
products demanded by the family is probably high.

b) Husbandry Practices

Farmers in Eastern Nigeria do not in general plant on ridges, because the
number of tree stumps and roots in = plot would make the preparation of
ridges very tedious work. Planting on mounds and on the flat is more usual.
The cultivation techniques are adapted to the needs of each plant and to the
micro-environment of the surface conditions.

A common feature in compound farming is the extraordinary care with which
the various crops are cultivated. The practices differ from crop to crop and
most of the farmers treat different species of the same crop in a special way.

Nevertheless the basic concept of cropping pattern and husbandry practices
can be found in all compounds of the study area, Variations occur according
to the fertility of the soil, household preferences and the amount of land and
labour available.

Cultivation

All trees except raffia are pruned or heavily trimmed, so that only a few
branches on the very top of the trees remain. This enables more light to
reach the ground and facilitates the growth of sunloving crops. The branches
that have been lopped off are used for yamsticks, building mater:al and fire-
wood, while the small twigs and leaves are used as mulching material and as
feed for the goats. Yams are planted in heaps in roughly straight lines at

(1) Pregermination is done mainly with a local variety ('Nwanyaghara'')
which may yield tubers up to 30 to 40 kg weight.



distances varying from 1 to 1.5 metres. The holes which are 50 - 60 cm deep
(depending on variety and size of yam sets) are sometimes dug several months
before the tubers are planted, In the meantime the farmers fill the holes with
leaves from trees and residues from oil palm bunches which later provide
manure for the yam plants. The tubers are covered by mounds, on average
between 30 - 40 cm high and varying accor.. ig to the type and size of the yam
sets. In this part of Eastern Nigeria large mounds r.re not used, as the sandy
soils are subject to shifting, resulting in large mounds being more easily
washed away during heavy rainstorms than smaller ones.

Maize is usually planted on the flat between the mounds and cassava and coco-
yam on smaller mounds between the yam heaps. Some farmers plant their co-
coyam in holes with a diameter of about 40 cm. When the cocoyam tubers grow
above the earth, they fill the holes with mulching materials and compost soil,
to provide a steady supply of mitrients to the plants.

After planting, the whole compound is covered with mulching materials which
are procured from trees, crop residues and from the bush fallow in order to:

- reduce soil erosion,
- hold the soil moisture content,

- provide manure to the plot, and

protect the seeds against scratching fowls.

Attention has to be drawn to the fact that compound farming does not involve
any general breaking up of the soil comparable to the effect o hoe or plough
cultivation. The soil is moved only for the planting of a specific seed or tuber.

Manuring

In their compounds the Ibo practise careful methods of manuring, which is
the base of a successful continuous cultivation. Export of nutrients is limited
to the edible parts of the harvested crops, all residues remaining in the fields.
The import of organic materials from outer fields, fallow land and through
household purchases is substantial. The goats are stabled during the main
crop seasen and are fed with oil palm leaves, crop residues and household
remains. Goat manure is highly valued as a source of plant nutrients. With
the practice of manuring systematically, the farmers have built up the fer-
tility of the soil in the compounds. The intensity of fertilizing the soil seems
to be higher in Urnuokile (M) than in Owerre-Ebeiri (H). The compounds
there are smaller, and larger quantities of cassava and oil palm bunches are



processed within the households from where most of the crop residues are
collected.

The survey farmers practise the following methods of fertilizing

- mulching: all kinds of smaller branches, twigs and leaves
from trees and shrubs are usod for mulching the compound.
The yam mounds especially are covered with a thick layer of
these materials;

- animal waste: dung, mainly from goats, is applied throughout the
year to the crops. It is usually applied to individual plants;

- ashes: as with animal waste, ashes are distributed directly
around the individual plants;

- composting: this practice is common in Owerre-Ebeiri (H)
where grasses from the fallow areas are collected and thrown,
together with household remains, into pits where the materials
decay. The resulting rich soil is then applied to the crops;

- shifting of latrines: évery year the latrines are shifted to
another site within the compound. After a period of one crop-
Ping season the latrines are filled in, and bananas or plan-
tains are planted, and so receive ample nutrients for many
Years.

These manuring practices have not been d. veloped to such

a degree in the lower populated areas, as represented by
Okwe (L). We can assume that the labour-intensive way of
building up soil fertility is a result of the people's efforts
to overcome the increasing food shortage which results from
the high population density.

Harvesting

While some of the leaf vegetables and cassava tend to be harvested through-
out the year, the majority of crops have reasonably well defined harvest pe-
riods.

For example, maize is the first of the major crops to be harvested, which
effectively ends the "hungry season''; from late June to August. The majority
of the maize is consumed as green or fresh corn on the cob, only a small
amount being dried and stored unhusked over the fireplace,



The method and time of harvesting differs between varieties of yams. For
example, while some early planted and early maturing varieties (e.g. the
white yam D. rotuvnﬂai) may be harvested in July-August, other late matur-
ing species such as the yellow yam (D. caxenensis) are usually harvested
later, even if planted at the same time as the early maturing types. The July-
August harvest of white yam, called "milking", is followed by a second har-
vest which takes place in November to December, when the yam heads that
were buried after the first harvest have developed small tubers and the main
vines die. These smaller tubers are stored as seedyams for the following
planting season. Other varieties of yams such as the three-leafed yam (_D_.
dumetorum) are harvested once from November to December.

The last of the food crops to be harvested (other than cassava) are cocoyam
(Xanthasoma spp. and Colocasia spp. ), in January and February, after which
the plct is prepared for the new cropping season. In most compound farms,
cocoyams usually precede yams in the rotation.

¢) The Value of Traditionally Grown Plant o) acies in the Diet

The time sequence through which the major food crops are harvested is shown
in Fig.6. These crops, harvested from the compound plots, tend to provide a
continuous supply of food for the farm family over the year. It is apparent

that in addition to the usually mentioned food crops (e.g. yam, cassava, coco-
yam, maize, groundnut), semi-wild protected plants and wild plants are also
important sources of food, particularly in supplementing diets during periods
of food deficits. Home grown food is most scarce in March, April and May,
the so-called "unwu' or hungry season which occurs after the yam barns have
been emptied and the major stuples planted but before the early season crops
are harvested.

A nutritional analysis of a number of the more important traditional foodstuffs
consumed by farm families in the region are listed in Appendix XI. Many of
these foodstuffs are higher in protein and essential amino acids than the '"ba-
sic" foodstuffs. Thus, in addition to providing sustenance during food deficit
periods of the year, these indigenous species are extremely importaiit sources
of protein, essential amino acids, vitamins and minerals in the diet (1).

(1) In many so-called development programmes the emphasis is removed
from the cultivation of traditional foodstuffs: it is "'modern' to concen~
trate on the exotic species. Thus it is possible for farm families to end
up with a worse diet than was historically the case.



Fig, 6: Time Sequence of Harvest and Availability nf Major Annual
Il 0 Y ]
Staples and Leaf Vegetables as Compared with Fruit and Leaf
Vegetable Perennials Found in Compounds in Eastern Nigeria
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3. Near and Distant Fields

Continuous multi-storey cropping in the compounds contrasts with field farm-
ing on plots belonging to the households. In the compounds soil fertility is
maintained by fertilizing. The outer fields are cropped in a fallow system
through which soil fertility is regenerated, and the length of the fallow varies
witt the population density.

The frequency distribution in Fig.7 shows the pronounced differences of fal-
low periods on suter fields in the three survey villages which decline accord-
ing to availability of farm land. The length of fallow tends to be more uniform
in the low ard medium density villages, whereas in Owerre-Ebeiri (H) where
the rotational cycle does not occur in blocks around the village, the variation
of the fallow period is high.

Farming of fields is characterized by a numter of cropping and husbandry
principles which differ in several respects from those in the compounds.

Fig. 7: Frequency Distribution of Fallow Periods on Outer Fields
in Three Villages in Eastern Nigeria
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a) Cropping Principles

Intercropping

On both field types of the villages with medium and high populations and on
near fields in low denrity areas, annual crops are grown under a tree canopy.
As the pressure on land use decreases, tree cover tends to diminish on the
outlying zones. Indeed, the outlying fields of the high population areas - in
terms of the tree canopy at least - tend to resemble the near fields on the
less densely populated areas.

In any case, huwever, the number of trees and shrubs per hectare is far less
than in the compounds. 300 - 500 trees and shrubs per hectare are usual for
outer fields, whereas in the compounds 700 - 900 trees and shrubs per hec-
tare are typical.

Oil Palm, raffia palm, colanut, ccconut and oil beans are the most imjportant
trees on the outer fields. The cultivation of cassava, intercropoed with yam,
cocoyam, maize and other arable crops (see: Fig.8) increases the further
away the fields are from the compounds (1). The importance of cocoyam and
yam declines.

In all cases plant densities are extremely high. Most fields carry more trees
and shrubs than commercial tree crop plantations (oil palm plantations have
usually a density of about 150 trees per hectare). In addi.ion 13,000-40,000
stands of arable crops are found(for sole cropping of maize 10,000-15,000
stands - or 30,000-45,000 plants - per hectare are recommended in most
cases). This is partly due to the fact that most plants are not vigorous due to
lack of soil fertility. The other related reason is the deliberate eff>rt by the
farmers to maintain a dense vege:ation in order to reduce leaching and erosion.

Apart from these general characteristics, there are important differences
between the three villages:

- The number of arable crops grown in one field at the same
time is about twice as high in the densely populated village (H)
as in the other less densely populated villages (M and L)

(see: Table 10).

- The density of tree and arable crops increases from the low to
the highly populated village (see: Table 11). The data indicate an
increasing land use intensity when land becomes scarce.

(1) Typical crop mixtures are provided in Appendix XII.



Fig, 8: Average Occurrence of Major Arable Crops in
Near and Distant Fields
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Table 10: Average Number of Arable Crcps Grown on Near and
Distant Fields in Three Villages, June 1974

Village near fields distant fields
No. of crops CV as % No.of crops CVas %

Okwe (L) 3.8 38 3.2 48
Umuokile (M) 2.8 33 2.8 35
Owerre-Ebeiri (H) 6.6 39 6.0 58
Source: compiled by the author.
Table 11: Average Tree and Arable Crop Density per ha on Near

and Distant Fields, June 1974
Village near fields

tree crops arable crops

stands/ha CV as % stands/ha CV as %
Okwe (L) 312 (a) 147 13522 47
Umuokile (M) 340 61 21125 54
Owerre-Ebeiri (H) 523 84 40368 32

distant fields
tree crops arable crops

stands/ha CV as % stands/ha CV is %
Okwe (L) 93 (b) 161 12175 52
Umuokile (M) 354 125 19012 71
Owerre-Ebeiri (H) 406 63 36516 23

(a) Tree crops are grown on 43% of all fields.
(b) Tree crops are grown on 19% of all fields.

Source: LAGEMANN, J., FLINN, J.C. and RUTHENBERG, H.: op.cit.,p.211.
Coefficients of Variation compiled by the author.



The cropping pattern is related to the length of the fallow period and the re-
sulting status in soil fertility. Farmers established the fact that vegetative
growth is less on infertile soils and they have adapted their cropping to the
changing conditions:

- With a higher density of cropping, the soil can be more effective-
ly covered in order to reduce the leaching of available nutrients
and to reduce soil temperature.

- Different compatible crops utilise nutrients more efficiently
and can affect each other in a positive way (e.g. the intro-
duction of legumes in the cropping mixtures).

The way the farmers in the highly populated villages have adapted to the soil
fertility of their various plots is shown by the negative correlation coefficients
between the number of crops grown in a field and the soil fertility indicators,
although it is only significant for organic matter (see: Table 12).

The lower the soil fertility status, the greater the number of stands and species
grown on a given piece of land. Phased planting and mixed cropping are appa-
rently tools to counteract the yield-depressing effect of a decline in soil fer-
tility.

Table 12: Correlation Coefficients between Number of Crops Grown
in One Field and Soil Fertility Indicators for Near Fields
in Owerre-Ebeiri (H), 1974

Org.C. pH Ca + Mg K P

Number of crops - 0.43 (a) - 0.10 -0.10 - 0.20 -0.20

(n= 81)

(a) significant at the 5% level.

Source: compiled by the author.



Phased Planting

Farmers usually plant all crops as early as possible (after the first rains),

without a long time period between the different crops. Within a month all the
crops are planted, which allows the plants to cover the soil before the major
rainstorms occur (1).

Although the principle of phased planting is not so pronounced as was the case
in the compounds, it was found that:

- maize is usually the first crop to be planted (maize responds
very well to the ash from the burn, in particular on acid soils),
and

- in the highly populated village (H) cassava is planted throughout
the rainy period, due to the fact that starchy food is very scarce
and farmers cultivate as much land as available. Another reason
might be that farmers are trying to distribute the labour input
more equally over the year.

The cassava planted later than June is usually not intercropped. Pepper nur-
series are prepared in the cassava fields (on beds) in August and Septemter,
and transplanting follows some weeks later.

Crop Rotation

Actually, crop rotation in the sense of a systematic rotation of crops is not
practised in the study area. The cropping period of 1 - 2 years is followed by
a fallow period, and the cycle starts again usually with the same cropping
mixture. An exception is the growing of cocoyam, which is often alternated
with yams (2). Fallowing in !ow population areas still occurs in blocks (as
shown in Fig.4 on pages 28/29, consisting of the fields of several farmers:

" In the less populated areas the same fallow and rotational
cycle is followed on the distant farms by every farmer, so

(1) SMOCK, D.R. reported from observations in Eastern Nigeria that ''in
each community there is a rather rigid order in which crops are supposed
to be planted, and in no two places is the same pattern followed. The
greatest variation in planting times is found with cassava'. In: op.cit. ,
p.3.

(2) Typical crop rotations are provided in Appendix XII.



that in any particular location he leaves his land fallow at the same
time as his neighbours and grows yams and the like at other lo-
cations at the same time as they do. Where the population pressure
on the land has shortened the fallow period, this uniformity has dis-
appeared' (1).

We infer from this that increasing population density and subsistence food de-
mands tend to dissolve the ''block fallowing' arrangements. Proper sequences
in crops which predominate in more extensive land use systems are increasing-
ly replaced by varying crop associations which provide a more continuous oc-
cupation of the land.

b)  Husbandry Practices

Clearing and Burning

Farming activities start during the first three months of the year with clear-
ing and burning of the bush fallow and trimming of most of the trees. In Ower-
re-Ebeiri (H) grasses are found (e.g. Iriperata cylindrica), because with a
fallow period of 1-2 years bush-fallowing has been replaced by grass-fallow-
ing. Burning of the bush has the following advantages:

- It kills most grasses and weeds, so that the first weeding needs
to be done relatively late.

- "The alkaline ash raises the pH and availability of cations in the
surface soil " (2).

- Nutrients like P, K and Ca are made available in soluble form,
which stimulates the growth of plants during the early growing
period (3).

On the other hand there are some disadvantages inherent in the systerr :

(1) OLUWASANMI, H.A., DEMA, 1.S. and others: Uboma: A Socio-Economic

and Nutritional Survey of a Rural Community in Eastern Nigeria, The
World Land Use Survey, Occasional Papers No.6, London, 1966, p.87.

(2) NYE, P.H. and GREENLAND, D.J.: The Soil under Shifting Cultivation.
Commonwealth, Agr. Bureaux, 1960, p.73.

(3) REHM, S.: Landwirtschaftliche Produktivitit in regenreichen Tropen-
landern. In: Umschau 73 (1973), Heft 2, pp.44 et seq.




- "The carbon, nitrogen and sulphur in the fallow and litter are
lest in the burn (but not the amounts in the soil humus)" (1).

- The fire damages trees like il palms, raffia palms, etc.

- There is a build up of fire-tolerant, low-productive species.

Burning is, however, still an indispensible part of the systc.'. Crops in bush
fallow rotatior.s depend on the pH effect of the burn, and in grac< [allow Sys-
tems the burning of the grass is still considered to be more advantageous
than composting - in particular in terms of return to labour.,

Cultivation

Most o the crops are planted on the flat or on slightly raised heaps. An ex-
ception is yam which is grown on small mounds on pieces of land where farm-
ers think soil fertility is relatively high. The yam sets used in the near and
distant fields va- - in size, depending on the variety, the quantity of yam avail-
able and whether the sets are e.pected to produce ware yams or sets for plant-
ing. In general, on near and distant fields the yam sets are smaller than those
plante” in the more fertile compound area,

When planting cassava, farmers use a hoe to dig small holes about 40 cm in

diameter and 5 to 10 cm deep. Two and sometimes three cassava cuttings are
laid flat in the hole and covered so that several shoots sprout from the nodes

on each cutting. In Owerre-Ebeirj (H) farmers plant the cassava cuttings at

an angle, resulting in fewer shoots per cutting.

Yam beans are trajled up along the remaining sticks from the bush fallow,
whereas groundnuts and melon (egusi) are planted on the flat ground and
cover the soil within a period of four to six weeks.

Manuring

Mulching and manuring is not a common practice in the low and medium po-~
pulated villages, except for yams in Umuokile (M). For this, the farmers
cut dry grass and palm fronds from the surrounding bush and "'cap'' the yam
mounds to protect the tender shoots against the heat of the sun and to con-
serve moisture in the mound, A disadvantage of this practice (of which the
farmers are aware) is that termites, which are prevalent in the area, are

(1) NYE, P.H. and GREENLAND, D.M. : op.cit. , p.73.



attracted to the plots. In tha village with high population density, the soil is
covered with mulching materials from trees and grasses. Ashes and goat
manure are applied in small quantities to the individual plants during the
first part of the growing season. These labour-intensive practices contribute
towards sustaining yields on land which otherwise would yield extremely Iow
returns.

In summary, production on near and distant fields, even though there are
differences between the villages, is by no means as carefully organised as
production on compounds. Consequently yields on the outlying plots are much
lower, as will be shown in the following chapters. The fields contribute, how-
ever, to the output of the compounds by providing most of the starch (root
crops) and fat (oil palms) for the household members, and in addition they
supply most of the organic matter for mulching the compounds. The interac-
tions between compounds and outer fields are very pronounced.

I11. Soil Fertility Status of the Fields

Arable farming without exogenous inputs is "wasteful in the sense that through
the deliberate removal and transplantation of produce, and by the involuntary
disturbance of the natural order in ways that can increase the rate of loss,
nutrients are removed from the soil and are not replaced. Sooner or later it
is inevitable that such a system must lead to either temporary or permanent
reductions in soil fertility.” (1)

In a traditional system, bush fallowing is used to re-establish soil fertility.
Figure 9 shows the massive increase in nitrogen during fallowing and ..« ra-
pid loss of nitrogen with fire-clearance and farming. Originally soil fertility
in the three survey areas was rather similar, and soils were almost identical
(see Appendix IV). Varying cropping intensities and varying lengths of fallow-
ing, however, have changed the situation and wide differences in soil fertility
are now found in the area.

(1) McARTHUR, J.D.: Some general Characteristics of Farming in a Tro-
pical Environment, in: RUTHENBERG, H.: Farming Systems, op.cit.,
p.12.




Fig. 9: Development ot Nitrogen in the Soil in the Traditional
Rotation of Baoulée, ivory Coast
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Farmers in areas with less fertile soils try to concentrate soil fertility on
small plots at the expense of soil fertility on the major fields. All household
refuse and manure is concentrated on the compounds, which in Umuokile (M)
average 300 square metres in size, and in Owerre-Ebeiri (H) 800 square
metres. The supply of refuse and manure per unit area is influenced by the



amount and kind of products processed by the household (peelings from cas-
sava and yam tubers, residues from oil palm bunches, husks from maize cobs,
etc.) as well as by the import of mulching material from the outlying fields
and the fallow areas. Farmers in Umuokile (M) have larger outer fields than
is the case in Owerre-Ebeiri (H). They import more nutrients and organic
matter, and concentrate these materials on a smaller compound area. This
concentration of soil ameliorating factors is reflected in the soil fertility in-
dicators.

Table 13 indicates that compound soils contain much more Ca+Mg, K and P
than soils of near fields and that a much higher content of nutrients was found
in near fields than in distant fields. Soil fertility clearly declines with increas-
ing distance from the house, while traditional shifting cultivation systems nor-
mally show the opposite: soil fertility increases with the distance from the
hut, because fallowing increases also. The other important finding is that soils
are poorer the higher the population density, and it seems reasonable to as-
sume that this is so because more overcropping {decrease in fallow periods)
has occured.

It has to be noted that the main fields not only support the staple food pro-
duction bu¢ also supply nutrients and organic matter to the compounds. The
data indicate the details:

- No significant difference (1) between compounds and outer fields
was obsierved in the level of organic matter and nitrogen. The
loss of organic matter and nitrogen due to continuous cultivation
was offset by mulching and depositing household refuse.

~ The pH of the compound soils had not deteriorated when com-
pared with near and distant fields ; indeed, it had significantly
increased due to the import of alkaline materials (shells, bones,
ashes).

- Calcium + magnesium, potaszium and phosphorus were also
significantly higher in the compounds than in outer fields, due
to the import of plant nutrients from non-compound fields and
from beyond the farm, and of ash and household refuse.

Two trends are apparent from the data on soil fertility:

(1) Within a village compound plots are more fertile than near
fields, and near fields tend to be more fertile than distant

(1) Results cf tests of statistical significance of the differences between the
mean valuas are given i Appendix VIII.



Table 13: Means and Coefficients of Variations of Soil Fertility
Indicators of Compounds, Near and Distant Fields in
three Survey Villages with Differing Man/Land Ratios

in Eastern Nigeria

Okwe (L) (a) Umuokile (M) Owerre-Ebeiri(H)

Compounds n_= 25 n_: 63
p mean CVas% mean CVas%
Org. C % n.a. 2.06 49.9 1.06 40.7
pH n.a. 5.06 8.5 5.06 11.5
Ca+Mg me/100 gm n.a. 3.50 57.2 2.77 71.2
K me/100 gm n.a. 0.14 54.2  0.17 72.5
P me/100 gm n.a. 36.18 74.1  19.18 72.8
N me/100 gm n.a. 0.168  41.9 0.085 41.7

Near tields n =35 o =32 n =81
mean CVas % mean CVas% mean CV as%
Org. C % 2.35 17.7 2.30 42.0 1.20 52.8
pH 4.59 8.8 4,71 7.7 4.45 9.1
Ca+Mg me/100 gm 1.64 124.1 1.90 73.1 1.28 101.9
K me/100 gm 0.09 60.0 0.06 46.3 L. 11 82.0
P me/100 gm 25.01 99.0 10.58 123.1 9.77 46.9
N me/ 100 gm 0.178 32.0 0.170 32.1 0.092 50.8

. . n = 33 n = 44 n = 17
Distant fields mean CVas% mean CVas% mean CV as%
Org. C % 2.37 19.8 1.94 47.4 1.00 14,0
pH 4,47 9.9 4.71 6.9 4.26 5.4
Ca+Mg me/100 gm  0.89  127.6 1.61  59.5% 0.69 55.6
K me/100 gm 0.08 61.4 0.05 22.6 0.08 32.3
P me/100 gm 9.78 107.1 8.03 48.4 9.98 43.0
N me/100 gm 0.16" 25.9 0.151 28.0 0.067 100.8

(a) Okwe does not have we il developed compounds.

Source: Soil Sampling under the Direction of F.R., MOORMANN, Pedolo-
gist at IITA. Soil-chemistry analysis conducted by Analytical Ser-
vices Laboratory IITA, Ibadan.
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fields. Soil fertility indicators improve with increasing
land use intensity. This may be explained by fertilizing
practices and by the effect of tree crops, where the root
systems act as nutrient pumps.

(2) Between the villages there are pronounced differences in
the fertility status of the soils. The higher population den-
sity and subsequently less fallowing result in lower levels
of organic matter, nitrogen (1) and phosphorus in the
soils of the medium and high density villages. The effort
of mulching the fields in Owerre-Ebeiri (H) is apparent-
ly not enough to maintain soil fertility, but it seems to
prevent a further decline in the depleted soils, or at
least reduces the rate of nutrient decline. If soil fertili-
ty is to be maintained without fallowing, then counteract-
ing efforts by the farmers have to be very intcnsive, com-
parable to those practised in the compounds - moderate
efforts do not seem to be very effective.

A common feature of all plot types is the large variation in the magnitudes of
soil fertility indicators other than for the low pH (see Table 13). As mentioned
in the previous chapter, farmers adapt cropping patterns, cropping densities
and husbandry practices to the suitability of the soil in their various fields.
Nevertheless, with the currently available technology substantial improve-
ments in productivity only seem to be possible when large quantities of ferti-
lizing materials are applied to the fields.

(1) The contribution of non-symbiotic nitrogen fixation of a bush fallow is
very important: "Field experiments over 3 years in Ibadan, Nigeria, in
the lowland humid tropic zone, showed accumulations cf 595 kg N ha -1
year -1 for regenerated bush without legumes, and 90 kg N ha~1 under
the grass Cynodon plectostachyus.
See: DART, P.J. and DAY, J.M,: Non-Symbiotic Nitrogen Fixation in
the Field, in: Soil Microbiology, Butterworths Scientific Fublications,
London, 1975, p.35.




Iv. Crop Production

The comparison of output for different crop mixtures (e.g. cassava, vege-
tables and oil palms) requires a common denominator. It is obvious that the
unit usually used, "tons/ha", is not appropriate when such heterogeneous
crops are combined. Thus, the total output of all fields was measured in terms
of three common denominators: kilocalories/ha, kg of dry matter/ha and Nai-
ra/ha. The conversion rates of all crops into calories and dry matters are pro-
vided in Appendix XIII. As the correlation between the yield measured in ca-
lories and dry matter was very high (r = 0.98), the following discussion is

in terms of kg of dry matter/ha and Naira/ha.

1. Total Qutput per Cultivated Hectare

a) In Physical Terms

As was discussed in the previous chapter, the differences in land use inten-
sity between plot types and villages influence the soil fertility and, as will be
demonstrated, the output of the farming systems.

In Figure 10 it is shown that:

- within the same plot type yields fzll from the low to the high
density village;

~ within the villages, yields decline the further the fields are
from the house.

Yields on outer fields in Okwe are much higher compared with the other two
villages, and this partly suggests why intensive compound cropping has not
yet developed there. Umuokile (M) and Owerre-Ebeiri (H) show marked dif-
ferences in yield between outer fields and compounds. Farmers in these high-
ly populated areas apparently find it more productive to concentrate farming
on a small area and produce on the outer f: -us Within an extensive system of
cultivation. The degree of soil mining on the outer fields tends to be higher
the more acute the land shortage, which results in poorer soil fertility and

in lower yields on the outer fields.

The shift towards compound farming which occurs with increasing population
density is accompanied by the growing importance of trees. Figure 11 shows
that the total yield per hectare of arable and tree crops on outer fields de-
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Fig. 11: Average Dry Matter Production per ha from Arable Crops and
Average Total Dry Matter Production per ha on Outer Fields
in Three Villages in Eastern Nigeria, 1974/75
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clines only slightly from Umuokile (M) to Owerre-Ebeiri (H). This result
leads to the conclusion that tree crops, with their deeper rooting systems,
are not as sensitive to depleted soils as are the arable crops.

More important than this is the fact that compounds in the densely populated
village yield less than in the medium populated village, in spite of the fact

that the plant densities are much higher in Owerre-Ebeiri (H) than in Umuo-
kile (M). Both villages are sited, however, on soils of about the same ori-
ginal fertility (see Appendix IV). It is reasonable to assume, therefore, that
the quantities of organic materials are insufficient to maintain soil fertility

in the compounds of the highly populated village. Furthermore, depleted outer
fields may supply mulching material which has less nutrients than that of more
fertile fields.

The ingenuity of farmers achieves a slowing down of the process of soil de-
pletion, but -- given the climate and the soils of the area -- it is apparently
insufficient to stop the process of soil mining. The farming system seems to
be beyond the stage where human effort could regain a balanced land use

sy: .em without the import of nutrients from the outside.

b) In Monetary Terms

A comparison of the output in terms of value (Naira) shows that the compounds
produce five to ten times as much per ha as the outer fields (see Table 14).
The intensively cultivated compounds in Umuckile (M) produce crops valued
on average at N 3100.00 per ha. This is extremely high and can only be ex-
plained by the special attention which is paid to all crops growing on the

small areas around the houses and huts.

The value of output per cultivated ha also declines from the low to the high
population villages. An exception is the near fields in Owerre-Ebeiri (H),
where about 68% of arable crops consist of yams, cocoyams and maize,
which have a much higher value than cassava.



Table 14: Average Output per Hectare (a) (in Naira) in Three
Survey Villages in Eastern Nigeria, 1974/75

Village Okwe Umuokile Owerre-Ebeiri
(L) (M) (H)

Compounds

value N/ha - 3100 1786

of which: tree crops - 34 % 25 %
arable crops - 66 % 75 %

Near fields

value N/ha 811 290 445

of which: tree crops 1 % 5 % 40 %
arable crops 99 % 95 % 60 %

Distant fields

value N/ha 616 314 295

of which: tree crops 0 % 10 % 41 %
arable crops 100 % 90 % 59 %

(a) - The yield figures are net values, allowances being made for planting

material.

~ For inter-village comparison, prices from a major market in Eastern
Nigeria (Onitsha) were used (see Appendix VI). The prices from 1973
were taken in order to make a comparison with other survey data more
meaningful. The high inflation rate in 1974/75 has increased the food
prices by more than 50 %.

Sourct.. LAGEMANN, J., FLINN, J.C. and RUTHENBERG, H.: op.cit.,

p. 215,



2. Output of Arable Crops per Cultivated Hectare

a) Total Yield of Arable Crops (1)

The per hectare output of dry matter from arable crops (see Table 15 and
Figure 12) shows a similar pattern to the total output per hectare (including
tree crops):

- the higher the population density the lower the yield,

- the greater the distance from the house the lower the yield.
Differences in output between near and distant fields are, how-
ever, no longer significant.

Table 15: Total Yield of Arable Crops in kg of Dry Matter/ha
in Three Villages in Eastern Nigeria, 1974/75

Compounds Near fields Distant fields
mean CVas% mean CV as% mean CV as%
?[i‘)“'e - - 4676.5 45.6 4436.4  39.5
I(J;A";mk“e 4539.7 59,1 1944.6 58.4 1762.5  69.3
Owerre-
Ebeiri 3348.2 44,8 1041.9 42.2 948.9 50.0

(H)

Source: compiled by the author.

(1) The yield data are results from the intercropping system; sole cropping
was not found in the survey area. Thus a comparison of sole cropping was
not possible in this study The most complete data comparing these crop-
ping systems is that of N( ..MAN, D.W.: An economic survey of three
villages in Zaria Province 2. Input-Output Study, Vol.l., Ahmadu Bello
University, Zaria, Nigeria, 1972 (quoted in the following as NORMAN,

D.W.: Zaria Study).




Fig. 12: Distribution of Total Dry Matter Production of Arable Crops on
Compounds, Near and Distant Fields in Three Villages in
Eastern Nigeria, 1974/75
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Noteworthy are the great variations (see coefficients of variation) not only
between the villages but also within the villages, even in the case of the same
plot types. Probably it is not only natural conditions which vary within the
different groups, like soil tertility, rainfall, slope, number of trees and
stumps, diseases and pests, but also the individual husbandry practices and
labour inputs which are different. These variations are also typical in other
areas of tropical farming. (1)

The variation of the observed output indicates that an increasing land shortage
does not produce more homogeneous yield patterns.

b) Cassava Yields

A comparison of the productivity of land in the three survey villages is only
meaningful when all crops are included in the analysis. However, the great
importance of cassava, in physical as well as in monetary terms, makes it
relevant to give special attention to this crop, which in Eastern Nigeria is

cultivated mainly on outer fields.

The large differences in cassava yields which occurred between the three vil-
lages are demonstrated in Table 16. Okwe (L), where the bush fallow period
is the longest, produces on average 10.8 tons per ha, which is about three
times as much as Umuokile (M) and five times as much as Owerre-~Ebeiri
(H). These data verify very clearly the tentative conclusion of the Cassava
Benchmark Survey in the former East Central State of Nigeria that '....
yields seem to be lower where the population pressure of land is the highest "

(2).

The variations within the villages are quite pronounced, especially in Umuo-
kile (M), where termites (Macrotermes subhyalimus) attack cassava cut-
tings, particularly during dry spells.

(1) See: ATTEMS, M.: Bauernbetriebe in tropischen Héhenlagen Ostafrikas,
Afrika-Studien Nr.25, Miinchen, 1967, p.99. ROTENHAN, D. von: Boden-
hutzung und Viehhaltung im Sukumaland, Tansania, Afrika-Studien Nr.11,
p.79.

Experimental error (inaccuracy in recording field data) probably also
contributes to the high variation of the output.

(2) EZEILO, W.N.O., FLINN, I.C. and WILLIAMS, L.B.: National Acceler-
ated Food Production Project: Cassava Producers and Cassava Produc-
tion in the E.C.S. of Nigeria, [ITA, 1975, p. 11,




Table 16: Cassava Yields Intercropped on Outer Fields in Three
Villages in Eastern Nigeria, 1974/75

Okwe (L) Umuokile (M) Owerre-Ebeiri (H)
(n=89) {(n=76) (n=72)
tons/ha 10.8 3.8 2.0
N/ha 432.00 152.00 80.00
range
tons/ha 3.4-20.6 0.8-9.4 0.8-5.7
CVas% 34.3 59.6 40.6

Source: compiled by the author.

3. Total Output per Hectare and Year of the Crop and Bush Fallow Cycle

The total yield per hectare and year on outer fields amounts to 650 kg of dry
matter in Okwe (L), 461 kg in Umuokile (M), and 994 kg in Owerre-Ebeiri
(H) (see Figure 13).

With a five and a half year fallow the output per hectare and year is thus much
higher than with a three and a half year fallow, i.e. in the medium density

reducing fallowing in the case of food shortages, farmers in Umuokile (M)
apparently (1) tend to act irrationally, because with less cropping total out~
put would be higher. This seems t¢ indicate that the theory of the optimising
peasant (2) is not true for the farmers in the medium density village. Farm-
ers in Umuokile (M) could produce more with less cropping and more fallow-
ing on a given area.

(1) A very important part of total yield per ha/year is the output from trees,
because they produce annually. Due to the fact that the data on tree crop
yields are not as reliable as the data on arable crops (see Appendix II)
the results of total output per ha/year of the cropping cycle have to be
treated with caution.

(2) scHuLTZ, T.W.: Transforming Traditional Agriculture, New Haven, New
York, London, 1964, pp. 28 et seq.
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There is a possible explanation for their "irrational' actions:

Farmers generally in shifting or fallow systems reduce fallowing when there
are pressing food requirements. This is a cultural habit and it seems not un-
reasonable to assume that the process of shortening the fallow has been over-
done and that the process of 'trial and error'' has not yet given the correct
answer in the rapidly changing setting.

Fig. 13: Average Total Yield Per Hectare and Year of Cropping
Cycle (Crop Period + Fallow Period) on Outer Fields
in three Villages in Eastern Nigeria, 1974/75
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Source: compiled by the author.



It is interesting to note that "irrationality" no longer applies to the reduction

tices. A high density is the main reason for the higher yield per hectare and
year of the cropping cycle in Owerre-Ebeiri (H) compared with the other two
villages. More yams are grown and attain much higher prices than cassava,
the main arable crop in the other two villages. Farmers in Owerre-Ebeiri(H)
apply mulch and manure to their outer fields, and a large number of different
crops are planted on the same fielci. These adaptations increase the output per
hectare and year of the crop and bush fallow cycle, *but nevertheless yields
are at a low level and with the small farm sizes in Owerre-Ebeiri (H), the
households are forced tr: buy a large quantity of their food requirements,

V. Yield Relationships

rect effects are to be expected. Past experience with tropical smallholder
farming indicates that the following hypotheses are important in this case:

- Yields depend con the length of fallowing prior to cultivation.
- Yields are related to soil fertility indicators.

- Yields are a function of husbandry. practices (cropping densities,
time of planting, number of times weeded and labour input).

1. Factors Influencing Crop Yields

a) Fallow Period
——=_-OW rTeriod

dually decreasing marginal returns, Such a relationship was postulated by

(1) PENNY, D.H.: Hints for Research Workers in the Social Sciences,
Dept. of Agr. Econ, Cornell Univ., 1973, p.47.




GUILLEMIN and RUTHENBERG:

' Figure 14 shows what happens as the fallow is shortened
(R =+46) (1). The tallow is no longer sufticient to restore
soil productivity and the yields per ha fall ... the result
is a continuous degrading process.' (2)

Fig. 14: The Relation bstween Length of Fallow and Soil
Productivity in Shifting Cultivation
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Source: GUILLEMIN, R.: Evolution de L'agriculture autochthone dans les
savannes de 1'OQubangui, Agron. Trop. 12, nos.1,2,3, 1956,
Cited by RUTHENBERG, H.: Farming Systems, op.cit., p.46.

The length of the fallow period prior to the current cultivation was ascertained
for all farmers' plots. Fallow periods on outer fields in the three villages
ranged from zero to seven years. The data were analysed via least squares
regression in order to examine the relationship between length of fallow and
output of the fields. Results of the regression analysis with the empirical da-
ta from 261 outer fields are shown in Table 17.

(1) R = 46 means that 46% of the arable land is cultivated annually.

(2) RUTHENBERG, H.: Farming Systems, op.cit., p.46.




Table 17: Relationship between
Dry Matter/ha and

Output of Outer Fields in kg of
Length of Fallow Period in Three

Villages in Eastorn Nigcria, 1974/75

r F
Linear functions
—8@r lunctions
yield in kg/DM/ha = 218.91 4+ 641,34y 0.69%* 235"t
from arable crops (15.31)**
yield in kg/DM/ha = 926.21 4 514,58, 0.57** 127%*
from total crops (11,27)**
Cobb Douglas functions
yield in kg/DM/ha = 1685.81 4 0-14 0.46"* 70**
from arable crops (8.39)**
yield in kg/DM/ha = 2038.56 4 0-08 0.28%* 22%*
from total crops (4.72)*"
Quadratic functions
Yyield in kg/DM/ha = 1179.83 - 2 .- "
482, 45x% + 180,32x 0.77 191
f
rom arable crops (-3.64)” (8.83)”
yield in kg/DM/ha = 1959.15 - 5 . .
693.43x .+ 193.83x 0.69 119
f B
rom total crops (~4.78)++ (8.67)++
number of observations = 261
+ significant at the 5% level; ., Significant at the 1% level:

these symbols are u
Student-t valyes,

sed throughout the Study.,

Source: compiled by the author.

Figures in brackets are the



All the functional forms are valid frorn a statistical viewpoint, however, the
quadratic fun:tions explain the relationship best. It might therefore be hypo-
thesized that the soil type influences the type of relationship: on light or sandy
soils ~ such as prevail in Eastern Nigeria - the productivity increases are
non-linear with incre=sing marginal returns (seo Fig.15), whereas on heavy
or clay soils the proauctivity will probably increase with decreasing marginal
returns (1).

Fig. 15: Relationship between Total Output of Arable Crops on
Outer Fields and Length of Fallow Period Prior to
Cultivation
DM/ha
5 000]
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Source: compiled by the author.

(1) The explanation refers only to the range of observations (0-7 years fallow).



T... most important concli'sions from the regression analysis are as follows:

- The significant relationship between yield of arable crops and
length of fallow indicates that the latter variable is an important
factor influencing yield in this type of land use system. (Fallow
expleins 60% of the observed variation in total yield of arable
crops.)

- Within the range of observation, the marginal return cf each year
of fallow increases. The added return for two years fallow is
estimated to be 239 kg dry matter/ha, and for six Yyears fallow
it is 1681 kg dry matter/ha. It may be assumed that decreasing
marginal returns will apply for longer fallowing, but this cannot
be verified from the available data,

~ When the yield from tree crops is taken into account (see func-
tion with yield of total crops as the dependent variable), we
find that the yield level is much higher on plots with no or few
years of fallow, but the annual increase of total production due
to fallowing is lower than in the case of arable crop production
only (1),

In summary, the length of the fallow period, which is influenced by the popu-
lation density, is an important explanatory variable of the crop yield in Eastern
Nigeria. There is a rapid decline in output the shorter the fallow period. In
other words, the higher the pressure on land or the population density the
lower the yields,

b) Soil Fertility

More insight into the relationships between yield and soil fertility and hus-
bandry factors is obtained by a closer analysis of the returns of arable crops.
Reliable data were in fact obtained. Arable crops were harvested and weighed
by the enumerators themselves, whereas the yield from tree crops were de-
rived trom questioning the farmers {2). It seems to be appropriate therefore
to concentrate on the re'ationships between return of arable crops and in~
fluencing factors.,

(1) This refers to a fallow period of up to 4 years. Tree crop production is
insignificant on fields with 5 or 6 years' fallow.

(2) See: Methodology in Appendix II.



The correlation coefficients between yield of arable crops and soil fertility
indicators - distinguishing between compounds and outer fields - are listed
in Table 18.

Table 18: Correlation Coefficients between Total Yield of Arable Crops
in Dry Matter/ha and Soil Fertility Indicators on Compounds
and Outer Fields in Three Survey Villages in Eastern Nigeria,

1974/75
df Org.C. pH Ca+Mg K P
Compounds 86 0.19 0.15 0.19  -0.04  0.05
Outer fields 260 0.3¢**  0.02  -0.07 -0.08 o0.19%"

Source: compiled by the author.

Generally the relationships are not significant, but there are two indicators
on the outer fields, which have a relatively close relationship to arable crop
yields: organic matter and phosphorus. Organic matter especially is signi-
ficantly correlated to the length of the fallow period (r=0,47) on outer fields.

- No significant relationship was found between pH, calcium
plus magnesium, potassium (1) and crop yield. These indi-
cators apparently show that root crops do not respond very
much to these indicators, when the yields are at a low level (2).

- In the compounds, where soil fertility is much higher than in
the outer fields, positive (except potassium) but not signifi-
cant relationships are found.

(1) The mean putassium levels were extremely low on all plot typ in the
three villages (except for compounds in Owerre-Ebeiri) which might be
the major reason for the non-existence of any relati-...ship.

(2) Explanation was given by KANG, B.T., soil fertility specialist at IITA.,



c) Husbandry Practices

The correlation coefficients between three husbandry variables and arable
crop yield are listed in Table 19 and show the following results:

- Time of planting is significantly related to the output on compounds
as well as on outer fields in all three villages. The negative corre-
lation supports farmers! experience that late planting reduces the
vield of their crops. The data suggest that farmers who planied
their crops later than others suffered a worse labour bottleneck
during planting time or that these farmers paid more attention
to off-farm activities.

- Number of weedings undertaken on the fields is positively, al-
though not significantly, related to crop yield,

= No relationship is found between labour input and yield. (1)
The method of labour data collection was only sensitjve enough
on the depleted soil in Owerre-Ebeiri (H) (outer fields), where
a significant relationship was found:

R = 0.33%*, df = 96.

Table 19: Correlation Coefficients between Total Yield of Arable Crops
in Dry Matter/ha and Various Indicators of Husbandry Prac-
tices of Compounds and Outer Fields in Three Villages in

Eastern Nigeria, 1974/75

df planting number of labour

time weedings input
Compounds 86 - 0.28"" 0. 11 0.01
Outer fields 260 - 0.28%"* Y 0.03

Source: compiled by the author.

(1) No relationships between labour and output was found either in the highly
controlled maize study in the three villages, See: FLINN, J.C. and LAGE-
MANN, J.: Experiences in Growing Maize using "Improved Technology"
in South-Eastern Nigeria. IITA, Ibadan, Nigeria, 1976, p.8 (quoted in
the following as FLINN, J.C. and LAGEMANN, J.: Experiences in Grow-

ing Maize).,




An important variable is the crop density. Due to the fact that crop densities
differ very much between the villages, all relationships have been calculated
separately for each village.

The correlation coefficients are listed in Table 20. All correlations are posi-
tive, and increase from the low to the highly populated village. The lower the
soil fertility the more important seems to be a high crop density.

Table 20: Correlation Coefticients between Total Yield of Arable Crops
and Crop Density on Different Plot Types in Three Villages
in Eastern Nigeria, 1974/75

Village Okwe (L) Umuokile (M) Owerre-Ebeiri (H)
Field outer compound outer compound outer
r 0.12 0.12 0.19 0.33**  o0.33*"
df 86 23 73 61 96
Source: compiled by the author.

d) Arable Crop Yields, Fallow Period, Soil Fertility and Management

The major variables mentioned before are included in.a regression model in
order to explain the observed differences in arable crop yields and to estimate
the relative importance of each factor.

Three functions (linear, Cobb Douglas and quadratic types) estimated are
listed in Table 21. The quadratic function is the most robust (1), and the
further discussion of factors influencing crop production is thus based on
this function.

(1) Although some factors seem to be poorly estimated.
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Linear function RZ F
Y = 231.88 . 64.54x 13.20x, 616.66x_ -52.73x - 31.20x, +  0.19x 0.49 1™
{0.52) {1.80) (11.79)++ (-0.82) (- 0.40) (1.40)
Cobb Douglas function
Y = 1366.49 x, 0.07 . 0.14 . % 0.11 e 0.06 ] 0.09 x; 0.05 5 0.41 30**
(0.81) (2.43) (6.65) (-1.35) >(1.94) (-7.76)
Quadratic function
Y = 579.19 . 1980.08x, - 502.52,.-12 +3.62x, - 0.06x22 - 477.00x, + 162.78x32 0.64 3g**
(3.39)** (- 3.47)**
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6 * O.OOXG2
(- 0.84) (0.11) (0.44)

(- 0.94) (- 1.38)  (2.44)°

Number of observatijons: 261
Y

= total yield of arable crops in kg/DM/ha

X, = Org.cC.; X, = Phosphorus ; X3 = fallow years H X4 = Planting month; x -

5 = month to first weeding;
x

6 tree density

Source: compiled by the author.



Compared with the one variable model on page 65 the increase of the coeffi-
cient of multiple determination is not pronounced (just 5%). This indicates
that beside the fallow period the other variables are of minor importance or
the coeificients are poorly estimated.

Org.C.:

Soil Test Phosphate:

Fallow Period:

Plantlng month:

Months to lst weeding:

Tree density:

The signs of the regression coefficients indicate -
other things being equal - that, within the range of
observations, Org.C. has a positive effect on yields
of arable crops, although with decreasing marginal
returns. The coefficients are highly signiticant.

The level of phosphorus in the soil was also positive-
ly related to the aggregate production with decreas-
ing marginal returns. However, the coefficients are
not significant.

Within the range of observations, the marginal re-
turns of the fallow years prior to cultivation in-
creases rapidly. The coefficients are highly signi-
ficant and support the hypothesis that the length of
the fallow period is the most important factor in-
fluencing the yield on outer fields.

The coefficients indicate that - other things being
equal - later planting reduces the aggregate produc-
tion of arable crops. However, the coefficients are
not significant.

If weeding is carried out within (about) the first two
months after planting, it has a slightly positive effect
on yields. From this period onwviards, the later the
first weeding the lower is the expected yield of
arable crops. As in the case of the planting month,
these coefficients also are not significant.

Tree density has almost no effect on yiclds of arable
crops. This is surprising, because the shade effect
from trees was postulated to have a negative in-
fluence on the output of arable crops. It might there-
fore be possible that these negative effects are over-
lapped by positive effects like a) recycling nutrients
from the subsoil to the topsoil and b) prevention of
the negative effects of heavy rainfalls. Only the
second coefficient is significant.



2. Maijze Yields, Soil Fertility and Management (1)

The farmers in the survey grew maize as a sole crop using a new variety,
mineral fertilizer and recommended management practices. Fields with no
or few trees were selected for growing this maize, in order to minimize in-
teractions between trees and maize. The major soil fertility indicators and
management factors were recorded from all 69 fields in the three villages,
and were included in a regression model (see Table 22).

Planting Date: The sign of the regression coefficient indicates,
other things being equal, that later planting results
in lower maize yields.

Days to First Weeding (DAP): Within the range of observations, a one per
cent increase in the number of days between plant-
ing and first weeding increased yields by 0.35 per
cent. The positive sign is reasonable, s early weed
growth after the burn was minimal, and, as most
farmers only weeded once, the one weeding gave
superior results if performed later than very close
to planting, when weed competition was minimal,

Days to Thinning (DAP): While a later first weeding than was recommended
seemed desirable, delaying thinning reduced final
yields - a one per cent delay in thinning date re-
duced yields by 0. 44 per cent.

Second Weeding: Twenty seven farmers weeded their maize twice.
Thus x, was a dummy variable (x4 = 1, no second
weeding; x = 2, second weeding) the positive

sign indica?es that the second weeding had a bene-
ficial effect on yield.

It is interesting to observe that the second weeding
of a sole crop of maize significantly influenced
yields, while no such relationship was found with
traditional mixed cropping.

(1) This cection draws heavily on the paper by FLINN, J.C. and LAGEMANN,
J.: Experiences in Growing Maize, op.cit.




Table 22: Factors Significantly Influencing Maize, Yields on Farmers"
Fields in Three Villages in Eastern Nigeria, 1975

Variable Mean Range Cobb Douglas function(a)
Value Min Max bi t value
x, Constant 0.9636-107° 7.83%*
x, Planting date(b) 25 5 48 -0.0135 0.45
x2 Days to first weeding, DAP 33 7 65 0.3469 3.25M
x, Days to thinning, DAP 17 7 53 -0.4368 2.12"
x, Dummy for second weeding - 1 2 0.4450 2.80%"
x5 Density at harvest ('00) 184 106 346 0.7152 4,23%"
xg Organic carbon 2.0 2.00 3.71 1.2353 2.88""
x, Phosphorus 20.73  1.36 49.95 0.1761 2.58"
xg Base saturation 66.00 18.08 98.44 0.8300 7.44%"
R2 (adjusted for degrees of freedom) 0.73
F ratio n1 = 8, n2 = 56 22.513
Durbin Watson Statistic 1.894
Syx (tons/ha) 0.375

(a) Y = bo . xibi where Y is estimated yield in tons/ha.

(b) Number of days after Mirch 15th 1975 crop was sown.
+ = Significant at the 5% level, ++ Significant at the 1% level

Source: FLINN, J.C. and LAGEMANN, J.: Experiences in Growing Maize,
op.cit.

Maize Density at Harvest: As anticipated, within the range of maize densities,
a one per cent increase in density increased maize
yields by 0.72 per cent.

Organic Carbon: The yield of maize was quite sensitive to the level
of organic carbon in the surface soil, with a one



per cent increase in the level of this variable in-
creasing yields by over 1.23 per cent.

Soil Test Phosphate: The higher the level of soi] test phosphate, the higher
the expected yield of maize. It was predicted that a
One per cent increase in STP would increase yields
by 0.18 per cent.

Base Saturation: The coefficient predicts that increasing the base

~—==co=aration ;
saturation by one per cent will increase maize
yields by 0.83 per cent.

The analysis with the data from the relatively "'simple system" {sole crop
maize as opposed to intercropping or a multi-storey system), where manage-
ment factors and fertilizer treatments were controlled as far as possible,
shows that 73 per cent of the observed differences in maize yields between
the plots could be explained in terms of soil fertility and management factors.

The base saturation and the organic carbon levels of the soil appeared to be
the most critical soil factors, while the deasity of the crop at harvest was
found to be the most important management factor.

VI. The Livestock Economy

1. The Role of Livestock

Farmers in Eastern Nigeria produce their main food requirements through
the cultivation of arable crops and tree crops. Livestock production plays only
a supplementary role, and it is not necessarily expected to constitute a normal
diet item. In general, livestock is kept on a small scale and little attention is
paid to the animals.

In discussions with farmers and those knowledgable about the region it was
found that livestock serves the following purposes:



Financial Reserve

Smailholders in Eastern Nigeria have few possibilities of protecting them-
selves against sudden demands for cash such as occur with crcp failures or
sickness of family members. If such problems do occur, farmers have to
borrow money from relatives and local credit clubs, or they sell some ani-
mals to get the required cash. In this sense, goats and chickens are kept
partly as a financial reserve. Besides these cases of em:rgency, the 'saved
capital’ is cashed in order to finance the education of children.

Social and Cultural Importance

Animals and poultry are slaughtered on special occ asions suc . as family
feasts (birth of a child, burial ceremonies), grour or village festivals, and
sacrifices. The importance of sacrifices is declining in the area, and in most
cases only small chicks are used for this purpose.

Source of Manure

Animal waste is regarded as very useful manure for the crops in areas with
high popilation density. Goats in particular are often kept in small stables
close the house, and the farmers apply the dung very carefully to the crops
in the compound area.

Conversion of Non-marketable Products

The livestock is fed with non-marketable products. Goats are mainly fed with
oil palm fronds, but also with leaves and twigs from other trees and bushes.
During the dry season they are left free to range and forage for themselves
in the fields (where they cause exteasive damage to cassava plants) or in the
compound and kitchen area, where they find residues from processed crops
(e.g. cassava peelings and households wastes).

Chickens are also not fed with marketable products. They collect their feed
themselves or serve like other animals {including dogs) as 'compound
Sweepers'.

2. Livestock Diseases and Distribution of Risks

Diseases are one of the major constraints to increasing livestock production.
Owing to the absence of veterinary facilities, farmers are forced to sell their



livestock in the case of an epidemic and then must re-stock afterwards, (1)
Some farmers try to decrease the risk of disease losses in livestock by shar-
ing the ownership of livestock with relatives or friends.

bution is larger the more important livestock is to the smallholders (2), and
it seer. noteworthy that the heads of household own fewer goats (which re-

The increase in population density has decreased the buch fallow area which
is the main hunting ground in Eastern Nigeria, Only a few animals have re-
mained, like antelopes and grass cutters, which are rare items in the diet of
the farmers in Owerre-Ebeiri (H) ang Umuokile (M), Wild animals are more

traps or shot. Eight of the 24 Survey farmers in Okwe (L) specialized in hunt-

ing. Besides the bush meat consumed in th~ household, in a period of 12 months
the survey familjes sold bush meat valued in total Naira 160.00.

4. Returns of the Livestock Economy

(1) oLUWASANMI, H. 4., DEMA, L.3. and others: op.cit. p.98.
(2) Compare with Table 6, p.24.

(3) Inventory changes in livestock were not recorded in the study. It was as-
sumed that opening and closing inventories were the same.
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Table 23: Ownership of Goats and Chickens (as a Percentage)
in Three Villages in Eastern Nigeria, 1974

Goats Chickens
Owerre- . Owerre-

Owners Okwe Umuokile Ebeiri: Okwe Umuokile Ebeiri:
A 66.7 53.8 33.2 18.2 52.1 15.0
B 7.7 14.3 18.2 17.4 30.0
C 11.1 7.7 9.5 4.6 8.7 5.0
D 9.5
E 15.4 4.8 27.3 13.0 30.0
A+B 15.4 14.3 22.7 4.4 5.0
A+C 4.8
A+D 22.2
B+C 4.8 9.0 4.4 15.0
B+D 4.8
Total 100 100 100 100 100 100
A head of household; B = wife (wives); C = children ;

D = others (outside the household); E = whole household.

Source: compiled by the author.

Besides intensification of crop production as man/land ratios increased,

farmers put more effort into livestock keeping in order to increase food supp-
ly and cash income from their farms. This development goes hand in hand with
an increase in size of the compounds which are fortilized with animal manure.



Table 24: Gross Return from Livestock Production (in Naira) in Three Villages in Eastern Nigeria, 1974/75

Goats Sheep Chickens Ducks Dogs Bush Total Average

meat livestock farmer
OKWE (.
Total production (a) 323 - 158 3 15 (480) 499 21
No.of farmers who sold livestock 5 - 17 1 1 8 (979) (41)
Coefficient of Variation as % 55 - 100 - - 115
UMUOKILE (M)
Total production 465 42 230 12 204 (4) 957 38
No. of farmers who sold livestock 6 3 17 1 6 3 !
Coefficient of Variation as % 53 67 87 - 84 76 3
OWERRE-EBEIRI (H) '
Total production —(Ig:)b) 125 515 - 12 - 1446 58
No. of farmers who sold livestock 7 1 23 - 1 -
Coefficient of Variation as % 47 - 63 - - -
Total 1582 167 903 15 231 484 (gggz) (22)

Notes: (a) about 2/3 of total production was consumed in the households. (The figure above wag derived from
interviewing the farmers by Questionnaire, Form L 10, Appendix V.)

(b) The weekly records indicated a production of 94 Naira derived from a total of 81 goats. This figure
is clearly wrong and the average production per goat in the other two villages was used, whick is
N 9.80 per goat.

Source: compiled by the author.



VII.  The Labour Economy (1)

In the survey area, farm and non-farm work is carried out by both men and
women. Children are also engaged in farming and other activities, but 95% of
them attend primary or secondary schools which occupy most of their time.

1. Use of Time

The activities of the household member's can be divided into six classes:
- farm work in the fields;
- farm-~related work in the yard (processing, storage and livestock) ;
- marketing of products H
- household work (repairs, cooking, cleaning);
~ off-farm activities ;

- social astivities and resting,

The actual farm work in the fields {without the walk to and from the fields)
requires 203 man-hours per man equivalent per year in the three survey vil-
lages. The labour input per man equivalent increased with increasing pressure
on land: one man equivalent in the low density village worked 188 man-hours
per year, in the medium density village the tigure averaged 191 man-hours,
whereas in the high density village one man equivalent worked 231 man-hours
per year.

The labour input figures are biased downwards for two major reasons:

- Most of the work is done by wives and older children. The actual
hours spent on field work are thus much higher than the figures
suggest.

~ Minor farm operations and harvesting of cassava, which is in
general done two to three times per week, are not included in the
data,

Nevertheless, the figures on field work are much lower thzn those derived
by other researchers in West Africa. For example, for the case of Northern

(1) The text provides only summarized Figures and Tables, more detailed
data being given in Appendix VII,



Nigeria, where land is much more available, NORMAN (1) recorded on
average 609 hours worked by male adults. For the Lower Volta River in
Ghana, CLEAVE (2) reported 696 hours per year and farmer, and from a
survey in Gambia he reported 589 hours per male adult and 1081 hours per
female adult (in the last case, hours include time spent walking to and from
fields). The figures from Eastern Nigeria reflect the small farm sizes, and
particular attention has to be paid to time spent by the part-time farmers on
other activities.

Full information on the use of time in the survey households is not available.
The information collected proved to be incomplete and unreliable. Some idea
is given by the data from one farmer (cultivated area 0.46 ha) at Umuokile
(M) (see Fig.16):

~ His labour capacity is 2.1 man equivalents (ME), which is 3528
man-hours per year (assuming 7 man hours per ME per day with
20 working days per month). Thereof 19% are used for field work,
22% for farm-related work and 17% for marketing. Total work of
this kind amounts to 2060 man-hours per year of the total 2.1
ME, which is 58% of the capacity.

- 14% of total work is performed by hired labour which is re-
cruited from within the village or from neighbouring villages.

- The actual number of hours spent in the fields is less than
the other farm activities, except in February and March,
when clearing and burning are the major farm operations.

The inclusion of house)wold work, off-farm activities, and social activities
would have decreased .ne relative portion of work in the fields. This indi-
cates very clearly that working hours per day calculated from field work
alone underestimates substantially total hours of productive activities.

Figure 17 shows the distribution of major activities in the house and yard of
three survey households in Eastern Nigeria. (3) 300 hours per month and
per household were spent on average for this type of work, which amounts
to up to four hours per person per day. Agricultural work apparently takes

(1) NORMAN, D.W.: Zaria Study, op.cit., p.23,
(2) CLEAVE, J.H.: op.cit., pp.38 et seq.

(3) 12 households filled in a daily questionnaire providing details of major
activities. A lot of data were missing or not usable. Three cases could
be used for analysis, however, even though the figures provide only rough
information.,



Fig. 16: Distribution of Farm Activities over the Year of One Farmer in

Umuckile, Eastern Nigeria, 1974/75
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Fig, 17: Distribution of Major Activities in House and Yard from
Three Survey Households in Eastern Nigeria, 1974/75
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only a fraction of the available time. When the data of other activities are
added to this, like field work, :narketing (market day is at least once a week)
and off-farm activities, the roughly estimated working hours per person are
in the order of eight hours per day. This figure is higher than the working
hours usually quoted for people working ir traditional agricultural set-
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tings, (1) but this is mainly due to the inclusion of activities which are not
directly related to agriculture. Farm related activities and marketing, which
tend to remain fairly constant throughout the year (see Fig.16), play a very
important role in the time schedule of the small scale farmers, and increasing-
ly so as population densities become higher.

2. Distribution of Field Work throughout the Year

The main cultivation period is the first four to five months of the year, where
about 60 to 80% of the total field work is required (see Figure 18). Clearing
and burning starts at the end of the dry season, in January and February. In
Owerre-Ebeiri (H) the major part of clearing is done in March and April,
Farmers in this village start the cultivation period on their outer fields when
the moisture content of the soil is relatively high, in order to reduce the risk
due to unreliable rainfall at the beginning of the cropping season. (2) Further-
more clearing in the high density village continues during the rainy season
(up to September). As mentioned earlier, cassava on the distant fields is
planted throughout the year in order to distribute the labour input over a
longer period. This fits better into the system of part-time agriculture which
is practised in Owerre-Ebeiri (H).

Preparation of the fields (ridging or mounding mainly in Owerre-Ebeiri (H) )
is done immediately after the plots are cleared, and followed by planting of
the various crops. By the end of May most of the crops are in the ground, ex-
cept the remaining cassava in Owerre-Ebeiri (H).

(1) OLUWASANMI, H.A., DEMA, L.S. and others estimated 5.8 working
hours for a rural area in Eastern Nigeria. Beside field work, work on
livestock, domestic work and other work was included. For the Congo
de SCHLIPPE calculated 6 hours per person per day.

A detailed summary on labour use in tropical agriculture is given by
CLEAVE, J.H. He quotes data collected by PUDSEY, which indicated 7.1
to 7.6 hours spent for all activities per day by different groups of farmers,
wives and other women. 50% of the available time was spent on non-farm
work.

See: OLUWASANMI, H.A., DEMA, I.3. and others: op.cit., p.100;
SCHLIPPE, P.de: Methodes de Recherches quantitatives dans 1'&conomie
rurale contumiére de 1'Afrique centrale, Bruxelles, 1957, p.62,
CLEAVE, J.H.: op.cit., p.49.

(2) The water-holding capacity of the soils in Owerre-Ebeiri (H) are general-
ly lower than of soils in the other two villages. This is probably due to the
shorter fallow period and the resulting low coutent of organic matter.



Fig. 18: Seasonal Distribution of Field Work in Three Villages in
Eastern Nigeria, 1974/75
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The second half of the year is a rather 'slack’ period with respect to tield
work. Weeding and harvesting of yams are the major operations, as shown

in Figure 18. Information collected under harvesting does not include spora-
dically harvested crops like vegetables or green maize cobs nor, importantly,
the labour input for cassava harvest. The main staple crop is harvested through-
out the year. Observations indicate that the labour requirements increase with
an increase in total yield. The labour inputs for cassava difter widely therefore
between the three survey villages.

3. Division of Labour between Household Members

In traditional African farming systems the division of labour is usually on the
basis of sex. (1) A survey in Eastern Nigeria (conducted in 1965) gave the
following results in respect of the division of labour :

"' Generally speaking the men are responsible for the oil palm
(harvesting, tapping, pruning, etc.}, other tree crops and
yams; mostly the women are concerned with the remaining
food crops - cassava, cocoyams, maize and vegetables. It
must be emphasized that this division of labour is not rigid
and some overlapping of responsibilities occurs." (2)

The rigidity in the division of labour seems to have further decreased during
the iast decade. Although work with tree crops remains in the hands of men
(due to difficult activities like climbing high trees) the major part of the an-
nual work on arable crops is shared by all family members and hired la-
bourers (see Figure 19).

The following results are noteworthy:

- The major part of the total labour input is by groups of both
sexes.

64% of the labour input on arable crops by the farm family
is provided by wives and children.

~ A major operation for men still is the staking of yams.

- Weeding is mainly done by the wives and children.

(1) See: SMOCK, D.R.: op.cit., pp. 4 et seq.
(2) OLUWASANMI, H.A., DEMA » L.S. and others: op.cit., p.99.



Fig, 19: Division of Labour between Working Groups in Three
Villages in Eastern Nigeria, 1974/75

%
40 4
354 '}}‘" A=Head of Household
}3‘, B=W. fe (s)
30, \:;51 C=Children
“‘f K=Head of Household
3% and Wife(s)
25 3\ L=Head of Household
] ; and Children
N=Wife(s) and Children
=Whole Famil
20 Qhho Y
15.] \‘b'}’
2‘% [:] harvesting
oo 1Y fertilizing
I
10 H fﬂ weeding
Hil Bl staking
i %] thinning/plantin
i snning/planting
il B mounding
- FHE BX burning
[ ]
e e - clearing
A B C K L N Q Non-
Fam.
Source: compiled by the author.

These findings are not consistent with the data summarized by CLEAVE (1),
who reported that generally most of the time spent on agricultural work is
put in by male adults of the farm families.

(1) CLEAVE, J.H.: op.cit., p.32.



In Eastern Nigeria non-farm activities are apparently performed to a greater
extent by men, which results in the increasing engagement of women in agri-
cultural work, This is very pronounced in Owerre-Ebeiri (H), where part-
time farming is typical.

The variation in the use of non-family labour within the villages is high and
seems to increase from the low to the high density village (see Table 25),
which is probably due to off-farm employment of farmers. In the low and
high man/land ratio villages the cost of hired labour was significantly relat-
ed to farm size. (1)

In Owerre-Ebeiri (H), where most of the income is derived from off-farm
activities, farmers hire more labour the higher their non-farm income. The
cost of hired labour was highly significantly related to non-farm income. (2)

The principal uses of hired labour in the three villages was for clearing,
planting and weeding (see Figure 19). During the peak of the cultivation pe-
riod, from February to June, both family and non-family labour wes cngaged
in clearing the land and planting. It is not surprising that the family labcur
input is significantly higher during this period in comparison with the sezond
half of the year. However, non-family labour continues to be used in those pe-
riods, even though family labour appears to be underutilised (see Figure 20).

The hypothesis that there is a significant difference between the monthly input
of family labour and the monthly input of hired labour was tested with the chi-
square test (3). The result proved that the monthly distribution of family and

(1) Okwe: y = 25.455 + 18.312x, r = 0.48, sign. at 5% level
Umuokile: y = 11.653 - 4.915x, r =-0.11, N.S.

Owerre- |
Ebeiri
where y = cost of hired labour and x = farm size.

3.290 + 48.080x, r = 0.36, sign. at 10% level

(2) owerre- |
Ebeiri
where y = cost of hired labour and x = non-farm income

(3) chi-square test according to BRANDT-SNEDECOR, See: SACHS, L.:
Statistische Auswertungsmethoden, Springer-Verlag, Berlin, 1968, pp.
448 et seq.

= 1.848 + 0.18x, r = 0.77, sign. at 1% level




non-family labour in the three villages is the same. This information is con-
sistent with that reported by NORMAN (1), who stated several possible rea-
sons for the non-family labour use throughout the year. For the case of
Eastern Nigeria, the most important reason seems to be the fact that there
is a division of labour: most farmers employ labourers while they continue
with their other occupations.

4. The Use of Family and Non-family Labour

All farmers in the three survey villages employed non-family labour, which
was hired mostly on a contract basis or on an 'exchange' basis. The small-
holders in Okwe (L) with their larger farms cultivated their fields with about
40% of the labour input being provided from outside the farm family (see
Table 25).

Table 25: Use of Family and Non-family Labour in Three Villages in
Eastern Nigeria, 1974/75

Okwe(L) Umuokile(M) Owerre-Ebeiri(H)

average man-hours of fam.labour

per household and per man 734 458 577
equivalent (188) (191) (231)
average man-hours of non-fam.

labour per household 470 111 200
CV as % of non-fam. labour 64 71 90

non-family labour as % of total
labour input 39 20 26

average labour cost in Naira
per household 37.17 10.32 14.48

average labour cost in Naira
per man-hour 0.08 0.09 0.07

Figures in brackets are man-hours per man equivalent,

Source: compiled by the author.

(1) See: NORMAN, D.W.: Zaria Study, op.cit., p.40,



When the significantly higher latour capacity of the households in Okwe(L) and
the relatively fev: off-farm activities in comparison with the other two villages
are taken into consideration, the data indicate that farmers in the area with low
population pressure do not work as hard as farmers in areas with scarcity of
land: The disutility of labour input above the level which secures a 'satisfactory'
income seems to be higher than the costs of hired labour. Due to a higher yield
potential in Okwe (L) (longer fallow period) a relatively high income can be
derived with less labour input than in the other villages.

Fig. 20: Seasonal Distribution of Family and iNon-family Labour in
Three Villages in Eastern Nigeria, 1974/75
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The variation of family input over the year is marked, and is determined by
the urgency of the various activities which have to be completed. CLEAVE
argues "within the limits imposed by physical conditions, the rational {.,mer
will balance effort against urgency - that is, perceived cost egainst perceived
return. "Cost" in this contuxt will be a combination of physical effort, which
may be measured in kilosram calories used, and unpleasantness of the task,
for which no convenient and quantifiable proxy exists. Return will be the in-
crement of product, valued at its opportunity cost to the farmer, that arises
from this effort. ..,Potential returns from completing certain farming opera-
tions within a specified time (or - as more usually expressed - potential loss-
es from failing to complete the operations within a specified tiine) may be
very high. Further, especially in areas where the growing season is severe-
ly limited by climatic conditions, similar operations may be required within
the same period on a number of crops. Work deys may, in such a case, be
lengthened because of competition for time among crops as well as the ad-
vantage of completing work in time. " (1)

S. Labour Input - i1 Labour Productivity

The analysis of labur input and labour productivity has to be treated with
caution, because the method of labour data collection allowed only rough esti-
mates of the actual hours worked in the tields to be made. The available in-
formation indicates high labour inputs for all villages and plot types, with an
average input of 2909 man-hours per hectare. The labour input in Umuokile
(M) seems to be much lower compared with the other villages. Three major
reasons might be responsible for the low figures:

~ The number of crops grown in one field is less than in the other
two villages.

~ Clearing takes less time in Umuokile (M) when compared with
Okwe (L) due to less regrowth of bush.

~ Weeding is performed more quickly than in Owerre-Ebeiri (H),
where weeds are not eradicated by burning.

Compared with information reported by NORMAN and ROTENHAN (2), the
data for Eastern Nigeria indicate two to six times higher labour inputs. Farm-
ers in other parts of Africa usually work between 500 and 1500 man-hours per
hectare.

(1) CLEAVE, H.J.: Labour use in the Development of Smallholder Agricul-
ture, Praeger, New York, 1974, pp. 55 et seq.

(2) See: NORMAN, D.W.: Zaria Study, op.cit., p.59.
ROTENHAN, D, von: op.cit., p.72.




Table 26: Total Labour Input in Man-hours per Cultivated Hectare
on Compounds and Outer Fields in Three Villages in
Eastern Nigeria, 1974/75

Compounds Outer tields
mean CVas% mean CVas%
Okwe (L) n.a. n.a. 3010 61
Umuokile (M) 2772 58 2023 73
Owerre-Ebeiri (H) 3353 57 3388 59

Source: compiled by the author.

Intercropping with a large number of arable and tree crops and the small plot
sizes are probably the main reasons for the high labour input in the survey
villages. Particularly interesting is the fact that the labour input in the com-
pounds is not much higher than in the outer fields. Although this information
gives only a rough estimation of the labour input, the data seem to indicate
that multi-storey cropping is a more effective traditional system of labour use
than open field farming.

Important to note seems to be the high variations of labour input in the villages,
which are similar to the variations of other production factors.

Table 27: Average Labour Productivity on Compounds and Outer
Fields in Three Villages in Eastern Nigeria, 1974/75

Naira / man-hour

Compounds Outer fields
Okwe (L) n.a. 0.23
Umuokile (M) 1.12 0.14
Owerre-Ebeiri (H) 0.53 0.11

Source: compiled by the author.



The estimated labour productivities indicate marked differences betwean the
villages as well as between compounds and the outlying fields within the same
villages. We may conclude from the results in Table 27 that:

- the average gross return per man-hour in the compounds is some
four to eight times higher than those of the outer fields inthe re-
spective villages, and

- labour productivity is found to diminish on compounds and outer
fields the higher the population density.

These findings are interesting in several respects. Mixed arable cropping
normally produces more per hectare, but less per hour of work (1). Multi-
storey physiognomies, however, seem to show high labour productivity, and
in addition, it has to be considered that work in the shade of the compounds
has probably less disutility than in open fields. The labour problem of multi-
storey farming is apparently less one of maintenance than of establishment.
The other important indication is a verification of something which is general-
ly found: a decline in soil fertility is related to a decline in labour productiv-
ity.

VI, Economic Returns and Use of Cash Income

1. Gross Return

According to information provided by the participating farmers, the plant
growth during the survey period was typical. The survey year seems to re-
flect the climatic conditions of an average year (2). However, when reading

(1) NORMAN reported in his Zaria study that the average production per man-
hour input for crop mixture was about 80% of that for sole Ccrops on up-
land fields. However, during the peak labour demand, in June and July,
the average gross return per man-hour input was 23% higher for crop
mixtures than for sole crops.

See: NORMAN, D.W.: Zaria Study, op.cit., pp.85 et seq.

(2) The weather records showed a rainfall pattern quite similar to the 42
years' average rainfall at Umudike. See Appendix IV,



the following tables attention should be paid to the fact that prices increased
substantially during the survey period. A comparison of the mor. ‘tary output
with data from other surveys should take into account major differences of
prices for various products.

The average gross return of the 74 smallholdings was estimated to be Naira
358.00, but it should not be overlooked that the prices for farm produce are
about three times higher than in most other African farming systems (1).
Major differences in total output can be seen between the villages (see Table
28). Farmers in the low density village produce within their extensive bush
fallow system nearly twice as much as farmers on the depleted soils in the
highly populated village. However, within the villages the variations in income
are pronounced.

Table 28: Average Values of Total Farm Production in Three Villages
in Eastern Nigeria, 1974/75

Village Okwe Umuokile Owerre-Ebeiri
(L) (M) (H)

Total production in N 480 321 272

Coef. of variation as % 59.4 57.6 54,4

Source: compiled by the author.

The distribution of gross returns (see Fig.21) indicates the range of total
production in the three villages as well as major differences between the
areas.

Modes of gross returns decrease as well as means the higher the land scarci-
ty. In Owerre-Ebeiri (H) 64% of the survey farmers produced an output val-
ued at between Naira 100.00 and Naira 300.00; in Umuokile (M) 52% pro-
duced an output valued at between Naira 200.00 and Naira 400,00 ; whereas
total output in Okwe (L) is more equally distributed over all classes. This

phenomenon is consistent with the distribution of the cultivated areas in the
three villages (see Fig.2 on p.21).

(1) See: RUTHENBERG, H.: Farming Systems, 2nd edition, 1976, op.cit.
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Fig. 21: Distribution of Gross Returns in Three Villages in
Eastern Nigeria, 1974/75
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Gross returns mainly come from arable crop and tree crop production (see
Fig. 22). Although arable crop production is the most important source of
gross return, tree crops provide nearly the same return to the farmers ex-~
cept in Okwe (L), where arable crop production is clearly dominant. Live-
stock production gains in importance from the low to the high population



Fig. 22: Relative Importance of Arable Crops, Tree Crops and
Livestock as Sources of Gross Return in Three Villages
in Eastern Nigeria, 1974/75
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village, and in Owerre-Ebeiri (H) constitutes one fifth of the total farm pro-
duction. .

With increasing land scarcity the relative importance of arable crops declines,
which indicates that the farming systems have become more integrated. Arable
crops are susceptible to leaching of nutrients, while trees reactivate them
from various levels of the subsoil, and livestock provide manure which is
applied directly to the crops.

It should not be overlooked in this context that the more integratr . systems
are those with lower productivity per hectare because of reduced soil fertili-
ty. The integration of arable crops, tree crops and livestock seems to be more
pronounced the more pressing the soil fertility problems.

The contribution of the various arable and tree crops to gross return differ
between the three villages as shown in Figures 23 and 24.



Fig. 23: Relative Importance of Arable Crops as Sources of Gross Return
in Three Villages in Eastern Nigeria, 1974/75
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It is quite obvious that:

- the gross returns from cassava production decline from Okwe (L)
to Umuokile (M) and Owerre-Ebeiri (H), and

- Yams and cocoyams gain in importance the higher the population
density.

These results are in contras ' to information provided in the literature (1),
which suggests that cassava production increases at the expense of yams the
lower the soil fertility. The inclusion of two factors explains the results of
Fig.23:

- Yams in the medium and high density villages are mainly produced
on compounds where yields are very high, Cassava is mainly pro-
duced on the outer fields.

- Yam prices are on average four times higher than cassava prices(2).
In terms of production in physical quantities, cassava production is

(1) BASDEN, G.T.: op.cit., p.395; SMOCK, D.R.: op.cit., p.1.

(2) See: prices and price variations in Appendix V1.



higher than that of yams even in the highly populated villages. A
comparison in terms of calorie supply further increases the im-
portance of cassava in the survey area. (1)

In respect of tree crops, it was found that oil palms and raffia palms are the
most important tree crops, followed by coconuts, bananas and plantains
(see Fig.24).

Fig. 24: Relative Importance of Tree Crops as Sources of Gross
Return in Three Villages in Eastern Nigeria, 1974/75
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Source: compiled by the author.

Information on gross returns from various plot types is listed in Table 29.
The estimates show that:

- the small compounds produce more than 50% of the total pro-
duction from the land under cultivation (fallow land excluded).

- the gross return of produc*: "t per unit area on compounds in
Umuokile(M) is higher than in Owerre-Ebeiri(H). Compounds

(1) 1 kg of cassava roots contain 1490 calories compared with 1140 calories
for yams. See: Appendix XIII,
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in the medium density village consist of 11% of cultivated area
but produce 52% of the output, whereas compounds in the high
density village consist of 26% of the land and produce 59% of the
crop output,

- the land under fallow is productive both through the regeneration
of soii fertility and through the value of tree crops hervasted. A
substantial proportion of the gross return, although declining
from the low to the high density area, is derived from the un-
cultivated plots.

Table 29: Average Crop Production (in Naira) on Compounds,
Outer Fields and Fallow Land in Three Villages in
Eastern Nigeria, 1974/75

village crops compounds outer fields fallow Total
arable n.a. 265 5 270

Okwe (L) tree n.a., 4 165 169
total n.a, 269 170 439

arable 64 80 2 146

Umuokile tree 28 6 103 137
(M) total 92 86 105 283
arable 70 44 2 116

Owerre- tree 29 26 43 98
Ebeiri(H) " ial 99 70 45 214

Source: compiled by the author.

2, Family Income from Farming

The farm income available for the household is derived from deducting farm
expenses (1) (mainly yam sets and wages for hired labour) from gross re-

(1) Detailed information on farm expenses are provided in Appendix X,
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turns. This amount averaged Naira 318.00 in ths survey villages in 1974/75.
Pronounced differences were found between the villages, between large and
small farms, and between farmg with different labour capacitles,

As with gross returns, the farm family income was found to decline from the
low to the high density village (see Table 30). However, due to the fact that
Okwe (L) has by far the highest labour capacity, the average income derived
from farming per man equivalent is lower than that of Umuokile (M). The
small holdings in Owerre-Ebeiri (H) provide an income from farming which

Table 30: Average Family Income from Farming in Three Villages
in Eastern Nigeria, 1974/75 (in Naira)

Okwe(L) Umuokile (M) Owerre-Ebeiri(H)

Gross return 480 321 272
Purchased inputs 22 3 33
Farm income 458 318 239
Wages for hired labour 37 10 14
Farin family income 421 308 225
Farm family income per ME(a) 108 128 90
Farm family income per 48 42 26

household member

(a) man equivalents (ME) available for farming.

Source: compiled by the author.

a) Farm Family Income and Farm Size

The influence of farm size on farm farily income is quite dramatic. Fig.25
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Fig. 25: Relationship between Farm Family Income and Farm Size
in Three Villages in Eastern Nigeria, 1974/75 (cultivated area)
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Source: compiled by the author.

where land is more scarce, although soils are more depleted and hence more
unproductive. The greater the scarcity of land, the higher the return to ad-
ditional land. The explanation probably is that farms with larger outer fields
have more potential for "milking" land in order to accumulate nutrients in
the compounds, and thus for intensification of the compound area. The higher
supply of mulching material and organic matter makes it possible to increase
the size of the compounds and/or to intensify cultivation on a given compound
area.

b) Farm Family Income and Labour Capacity

Significant relationships were found between Farm Family Income and man
equivalents available for farm work in the three villages as shown in Table 31.
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Table 31: Relationship between Farm Family Income and Man Equi-
valents available for Farm Work in Three Villages in
Eastern Nigeria, 1974/75

Okwe (L) Y= 176.37 + 67.37x  r = 0.53"* n - 24
(2.94)**

Umuokile (M) y = 161.00 + 60.85x  r = 0.47° p = 25
(2.57)

Owerre-Ebeiri (H) y= 87.07 + 54.51x r = 0.44* g = 25
(2.35)*

y = Farm Family Income, x = ME

Source: compiled by the author,

The higher the labour capacity the higher the farm family income (1). As ex-
pected, the income due to an additional labourer declines from Okwe (L)

(N 67) to Umuokile (M) (N 61) and to Owerre-Ebeiri (H) (N 55). Labour
capacity alone can only explan a small amount (between 19 and 28%) of the
total variation of the observed farm family income. It would therefore have
been more sensible to relate farm family imcome to both quantity and quality
of actual work done in the various fields. The performance of the farmers
seems to vary widely and this is probably one of the major factors influencing
the output.

c) Farm Family Income and Age of Farmer

In Okwe (L) and Umuokile (M) farmers within the age group 51-65 years gain
the highest income through farming, Their experience in farming is probably
higher than the younger ones, they are not so much engaged in off-farm activi-

(1) The linear function was the most appropriate.
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ties (1), and in comparison with their older colleagues their physical strength
is in a better state. In Owerre-Ebeiri (H) no distinct relationship was found.

Table 32: Relationship between Farm Family Income and Age of Head

of Household in Three Villages in Eastern Nigeria, 1974/75

Age of Head of Household

£35 36 - 50 51 - 65 > 65

Okwe mean - 325 551 470

(L) n - 9 8 7
CV as % - 84.5 44.9 54.1

Umuokile mean 193 326 407 189

(M) n 6 10 7 2
CVas% 42.0 60.6 46.3 84.6

Owerre- mean 133 289 200 252

Ebeiri n 4 10 7 4
(H) CV as % 53.5 62.8 34.6 26.8

Source: compiled by the author.

d) Relationships between Farm Family Income and Resource Use

In addition to the factors influencing farm family income which were mentioned
before, other factors are included in a multi-variable model of a whole-farm
production function. The cost of labour was hypothesized as having a positive
effect on farm family income. Education (2) and non-farm income may or

(1) Okwe (L) y
Umuokile (M) y
Owerre-Ebeiri (H) y

98,01 + 3.66 x ; r = 0.11
-47.28 + 8.39 x r = 0.29
1131.95 - 8.00 x r =-0.18

where y = Non-farm income and x = age of head of household.

(2) Education is measured in years of schooling.
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may not result in larger incomes from farming. Farmers with education
and/or non-farm income sources have - other things being equal - better re-
sources; however, they could tend to use these advantages more for off-farm
activities.,

The partial regression coefficients for the linear and Cobb Douglas models
estimated for the three villages are listed in Table 33. For Okwe (L) and
Owerre-Ebeiri (H) the Cobb Douglas type of function is the most appropriate
for the observed data, and explains 69% and 76% respectively of the differences
in farm family income for the low and high density villages. In Umuokile (M)
the linear function fits the data better and explains 64% of the variations. The
F'-values show that all three regressions were highly signiticant.

For a comparison of the partial regression coefficients the same type of
function has to be used. The following discussion is based on the linear model,
because the R? is 'satisfactory'' for all three villages. The problems of a
functional analysis of this type should not be overlooked. Some important
factors, such as labour quality, are not included in the functions. Most of

the variables are not significant. Some of the variables are intercorrelated.
This may explain some of the contradictions between the linear and the CD
function. Functional analyses are nevertheless considered of value as a
heuristic device.

- Farm size (cultivated area) seems to have the greatest impact
on farm family income in the three villages. An additional hectare
of cultivated farm land would increase the family income from
farming by Naira 153.00 in Okwe (L), by Naira 470.00 in Umuokile
(M) and by Naira 884.00 in Owerre-Ebeiri (H). As in the single
variable model, the return to land is higher the greater the po-
pulation density.

- In the multi-variable model, labour capacity, measured in man
equivalents (ME) available for farm work, does not significantly
influence farm family income.

- In none of the villages is labour cost significantly related to
farm family income. With the linear function, the same is true
of the relationships between education, age of farmer, non-farm
income and farm family income.

In summary, it appears that apart from farm size the other variables are
estimates with a relatively low reliability. Furthermore, it seems as if not
all important variables are included in the function.



Table 33: Factors Influencing Farm Family Income in Three Villages in Eastern Nigeria,
1974/75

Linear Functions

R2 F
Okwe (L) : Y = 21.46 + 152.78x  + 31.66x, + 0.93x, - 2.33x, +3.44x - 0.08x, 0.61 4.45""
(2.38)+ (1.37) (0.68) (-0.12) (0.95) (-0.74)
Umuokile Y = 45.36 + 470.16x1 + 31.68x2 + 3.60x3 - 5.41)1:4 -0.51)1:5 + 0. 16x6 0.64 5.28++
(M): (3.43)+* (1.37) (1.15) (-0.49) (-0.23) (2.03)
Owerre- Y = 35.58 + 883.80x, + 31.69x, - 2.71x, - 2.33x, - 1.57x + 0.05x, 0.68 6.33""
Ebeiri (H): (5.01)*+ (1.64) (-1.31) (-0.42) (-1.06) (0.93) .
Cobb Douglas Functions §
.47 - . -0.
Okwe (L): Y = 25.53 xl0 4 x2°'36 X, 0.09 x4°'°° x,.)o 80 X 0-05 4. 69 .36 .
(3.34)"" (1.96) (-0.97) (0.08) (1.89) (-0.68)
Umuokile (M): Y = 26.31 x 0-42 x 0-00 x, 0-03 , -0.05 x 032 x.22% o.50 2.98
1 2 3 4 5 6
(1.56) (-0.01) (-0.57) (-1.39) (0.61) (2.60)"
Owerre- Y = 3559.94 x, -8 x 0-40 x 005 , -0.02 -0.42  -0.08 0.76 9.65%"
Ebeiri(H) : 1 2 3 4 5 6
(4.75)*" (2.14)"  (1.45) (-0.95) (-1.44) (-0.83)
Y = estimated family income from farming, x1 = farm size, x2 = ME, Xy = labour cost, x4 = education,
x.= age of farmer, x_= non-farm income;
5 6

Number of observations: Okwe: 24; Umuokile: 25; Owerre-Ebteiri: 25.

Source: compiled by the author.
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e) Marglnal Propensity to Consume Home-produced Food

The small farm sizes and the low yield levels, particularly in the higher po-
pulation areas, influence the subsistence element, which is very pronounced
in Eastern Nigeria. Marginal propensities to consume home-grown food are
calculated with a linear regression function and are listed in Table 34. In the
low population village an increase of Naira 1.00 in farm family income in-
creases consumption of home-produced food by Naira 0.46. The coefficients
for the medium and high population villages are much higher: 0.76 and 0.66
respectively.

The lower value for Owerre-Ebeiri (H) compared with Umuokile (M) is prob-
ably due to a higher consumption of purchased food, which is derived mainly
through off-farm income.

Table 34: Relationship between Value of Home-produced Food Consumed
and Farm Family Income in Three Villages in Eastern Nigeria,
1974/75
Okwe (L) y= -29.91 + 0.46x r=0.65"" F = 15.73%"
(3.97)""
Umuokile (M) y= -81.75 + 0.76x r=0.94"" F - 190.06""
(13.79)""
Owerre-Ebeiri (H) y = 16.72 + 0.66x r=091" F =110.54""
(10.51)""
y = value of home produced food consumed

x = farm family income

Source: compiled by the author.

Nevertheless the coefficients are high compared with other data. For two
villages in Yoruba Land with average farm sizes of 1.7 ha, FLINN estimated
marginal propensities to consume of 0.09 and 0.20 (1). The information in-

(1) FLINN, J.C.: Resource Use, Income and Expenditure Pattern of Yoruba
Smallholders, op.cit., p.19.
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dicates that the marginal propensities to consume tend to be higher when land
scarcity is more pronounced.

1) Distribution of Farm Family Income

The distribution of farm family income in the three villages is by no means
equal (1). Even under very poor conditions, as in Owerre-Ebeiri (H), 40%
of the households earn 60% of the total family income from farming. It is sur-
prising that the differences between the three villages are not pronounced,
even though the distribution of land under cultivation in Okwe (L) is much

Fig.26: Relationship between Number of Households and Farm Family
Income in Three Villages in Eastern Nigeria, 1974/75
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(1) Similar inequality of farm family income is reported by ROTENHAN,D.
von: Bodennutzung und Viehhaltung im Sukumaland/Tanzania. IFO-Insti-
tut, Miinchen, 1966, p.83.
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more unequal (see Fig. 3 on page22). In the low population village 40% of
the households own 80% of the cultivated area. Possible explanations for the
unequal distribution of farm family income can be found in the differences of
family labour capacity, farm sizes and, importantlv, in the different manage-
ment capabilities of the farmers.

3. Total Family Income including Non-farm Income

All 74 farmers in the three villages obtained income from sources other than
farming during the survey period. The magnitude of non-farm income increases
the lower the income from farming (see Table 35).

Table 35: Average Non-farm Income of Households in Three Villages in
Eastern Nigeria, 1974/75

Okwe (L) Umuokile (M) Owerre-Ebeiri (H)

Non-farm income 300 347 721
CVas% 145 117 a5

Non-farm income as % of
total family income 42 53 76

Source: compiled by the author.

Farmers in Okwe (L) acquire 42% of their total family income from off-farm
sources, while in Umuokile (M) off-farm income constitutes 53% and in Owerre-
Ebeiri (H) it is clearly the main source of livelihood and constitutes 76% of

the total family income.

As shown in Fig. 27, trading and employment are the major off-farm activi-
ties, accounting for 56-89% of the total non-farm income (1).

(1) More detailed information on non-farm employment in the survey area
is provided in Appendix X.
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Fig. 27: Relative Importance of oOff-farm Income Sources in Three Villages
in Eastern Nigeria, 1974/75
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Source: compiled by the author.

For the educated farmers (1) it is relatively easy to find employment in the
non agricultural sector. It is therefore not surprising that the non-farm in-
come of educated farmers is higher than that of the uneducated farmers in the
three villages.

Table 36: Average Off-farm Income (in Naira) of Educated and Uneducated
Farmers in Three Villages in Eastern Nigeria, 1974/75

Okwe (L) Umuokile (M) Owerre-Ebeiri(H)

mean CVas% mean CV as % mean CVas%
educated 323 92 561 100 968 87
not educated 287 178 264 117 494 87

Source: compiled by the author.

(1) A farmer who has attended primary school for more than two years is
classified as 'educated’.
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The inclusion of non-farm income in the total family income changes the in-
come situation of the households significantly. Although there are wide varia-
tions within the villages, the average income figures show the highest values
for the high density village (see Table 37). The higher the population density
the higher the total income per man equivalent, and the better off is each
household member.

The results show clearly the great importance of non-farm income, and that
the exclusion of the non-agricultural sector would have led to a totally mis-~
leading picture.

Table 37: Total Family Income (in Naira) in Three Villages in
Eastern Nigeria, 1974/75

village Okwe (L) Umuokile {M) Owerre-Ebeiri (H)
population density low medium high
Total family income (a) 721 655 946

Total family income
per ME 180 252 305

Total family income per
household member 83 90 108

(a) Total family income = Farm family income + non-farm income

Source: compiled by the author,

This is of crucial importance for the main hypothesis of the study: Boserup's
hypothesis, according to which food supply is a function of population growth
and not population growth a function of food supply - as expressed by Malthus
- is verified only provided off-farm activities are developed. Within a purely
agricultural setting Malthus' hypothesis seems to be right. The process of
Malthusian impoverishment in an agricultural setting is, however, slowed
down by the farmers' efforts to adapt their farming systems to declining soil
fertility by an increasing inter-farm differentiation between compounds and
the outer fields.
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Another important finding is that the distribution of total family income is far
more unequal than family income from farming alone (see Fig.28). Non-farm
income is therefore more concentrated than income from farming.

The tendency for an increasing differentiation of incomes in the process of
economic development, which is normally observed once cash cropping begins
to expand, is not pronounced in the study area of Eastern Nigeria. Off-farm
employment is the avenue for income differentiation.

Fig. 28: Relationship between Number of Households and Tdal Family
Income in Three Villages in Eastern Nigeria, 1974/75
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4. Cash Income and Utilisation

Total cash income derives from non-farm sources, and from sales of crops
and livestock.

The relative importance of arable crops, tree crops and livestock as sources
of cash income changes according to land scarcity (see Table 38). The higher
the population density and h~nee the smaller the farms:

- the less important are arable crops,
- the more important are tree crops, and
- the more important is livestock

as sources of cash income.

Table 38: The Relative Importance of Arable Crops, Trees and Livestock
as Sources of Cash Income in Three Villages in Eastern Nigeria,
1974/75
village Okwe Umuokile Owerre-
2 (L) (M) Ebeiri (H)
population density low medium high

average cash income

per farm (M) 307 173 76
of which: arable crops (%) 47 21 10
tree crops (%) 49 71 77

livestock (%) 4 8 13

Source: compiled by the author.

Total cash income is used for farm, food and other family expenses (see
Table 39) (1),

(1) Detailed information is provided in Appendix X.
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Table 39: Average Cash Income, Expenditure and Saving Patterns
(in Naira) in Three Villages in Eastern Nigeria, 1974/75

village Okwe (L) Urmuokile (M) Owerre-Ebeiri (H)

population density low medium high

a) Cash income

Cash farm income 307 173 76
Non-farm income 200 347 721
Total cash income 607 520 797

b) Farm expenses

Labour 37 20 14
Planting material 12 2 2

Others 9 1 8
Total farm expenditure 58 23 51

c) Food expenses

Fish and meat 74 40 52
Cassava products 6 42 83
Yam 6 6 24
Rice 11 5 27
Others 75 46 75
Total food expenditure 172 139 261

d) Other family expenses

Trading 60 97 119
School fees 39 38 117
Medical 24 27 50
Clothes 25 18 32
Housing 32 13 27
Others 41 41 153
Total other expenditure 221 234 498
Total cash expenses 451 396 810

Surplus of receipts over
outlays 156 124 ~-13

Source: compiled by the author.
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Farm expenses are a minor component (less than 8%) of total expenditure.
This is mainly due to the fact that innovations such as fertilizer, pesticides
etc. are not regularly available. The major cost item is food expenditure,
which is the highest in Owerre-Ebeiri (H), where only a small amount of the
total food requirement is produced by the farmers themselves. Compared
with total cash income from farming, the food expenses in the high density
village are nearly Naira 200.00 higher. Umuokile (M) produces a very small
surplus, which means that farmers are only just abo're the subsistence level.
Farmers in Okwe (L) produce a substantial amount for the market. The sur-
plus amounted to Naira 134.00 per farmer during the survey period.

Other important expenses are trading, school fees, medical expenses, clothes
and housing. They are usually higher the more cash is available. Particularly
pronounced is the difference for school fees between Owerre-Ebeiri (H) and
the other two villages. This indicates that farmers in very high population
density areas know the great importance of educating their children, who can
earn their future income only through activities outside the farm. It is also

a type of insurance for the farmers themselves, because well educated and
'well earning' children are in a position to look after their parents when they
are not able to take care of themselves.

The surplus of receipts over outlays shows that farmers in Umuokile (M) and
in Okwe (L) save a small amount of their total cash income. While one must
treat income and expenditure figures with caution, the possibility of generat-
ing savings are in general not high. Nevertheless there are better farmers
who are in a relatively good liquidity position and are therefore able to put

an important part of their incomes into profitable investments (see Gini ratios
in Fig. 28, p. 112),

IX. Conclusions

The results of the data collected in the three villages show the tremendous
impact of the population density on agricultural production as well as on in-
come derived from non-farm sources. The higher the population density the
smaller the farm sizes per household. This pressure on land has the follow-
ing results in the Iarming systems of the survey area:
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- Reduced fallowing diminishes soil fertility, and consequently re-
sults in lower yields and lower labour productivities.

- The internal farm differentiation gains in importance. The outer
fields supply fertilizing materials which are accumulated on the
compounds. The compounds produce more than 50% of the total
production from the land under cultivation.

~ The density of trees and arable crops increases. Treeg expecial-
ly act as nutrient pumps, and seem to slow down the decline in
soil fertility.

- Manuring practices gain in importance. The crops are supplied
with ashes and organic material.

- The relative importance of livestock as a source of farm-~family
income increases,

- Although farm sizes decrease with increasing pcpulation density,
the field work per man equivalent per year increases.

The adaptations were obviously able to slow down the process of diminishing
yields, but they are insufficient to stop the process.

Without additional income from off-farm employment, the households in the
high population density areas could not provide their daily food requirements.

The importance of non-farm income increases the higher the population den-
sity: 42% of the total family income in Okwe (L) is derived from off-farm
sources, in Umuokile (M) the figure averages 53%, and in Owerre-Ebeiri
(H) 76% of the total family income is derived from off-farm sources. This
information indicates that the total family income per household member is
higher the higher the population density. Population growth has forced people
to work outside the farm, to educate their children, and to migrate to other
areas,

These results imply that an increase in food production requires innovations
which are so rewarding that the additional income obtained is higher than
possible incomes from off-farm sources. Off-farm employment, though not
always available, is very often the alternative for the farmers, and especial-
ly for the younger generation. Farmers' experience with the multi-storey
crupping system suggests it is a type of land use which could well be used as
a starting point for the development of the farming system in Eastern Nigeria.
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C. AVENUES FOR THE EXPANSION PATH OF THE EASTERN NIGERIAN
FARMING SYSTEM

Introduction

The information available on land use development in Eastern Nigeria clearly
indicates a tendency towards a farming system at a "low level equilibrium";
cropping on outer fields in highly populated areas has already reached that
stage. Counteracting efforts by the farmers has led to the establishment of
highly productive multi-storey cropping systems on the compounds. These
emerging systems have reduced the speed of the degradation process, but they
are insufficient to balance it. The change towards a productive and stable type
of land use has to come from innovations, and the question has to be answered
as to which avenues for land use development are most likely to succeed in

the area (1).

The following five approaches seem to be of particular relevance in the area:

- development of the valley bottoms for wet rice and off-season
vegetables,

- establishment of modern tree crop plantations,
- improvement of arable crop production techniques,
- replacement of fallow systems by permanent cultivation systems,

- improvement and expansion of multi-storey cropping in compound
farming.

I. Valley Bottom Development

Population growth in the humid tropical lowlands of Asia led to the intensifi-
cation of land use in valley bottoms, while hilisides and uplands were, and to
some extent remain, either vacant, used for extensive types of fallow culti-
vation, or planted with tree crops (2). One of the most striking aspects of

(1) The integration of food crop production and forestry (agri-silviculture)
seems to be a realistic proposition only in low population density areas
and is therefore excluded. See: GRINNEL, H.R.: Agri-Silviculture: A
Suggested Research Programme for West and Central Africa, IDRC,
Ottawa, and IITA, Ibadan, 1975.

(2) See: BUCK, J.L. Land Utilization in China, Paragon, New York, 1964,p.4.
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land use in Eastern Nigeria is the fact that valley bottoms are wasteland, ex-
cept for some minor development which has begun in recent years. Farmers
were exiremely skilful in adapting upland farming to the condition of decreas-
ing soil 1ertility. They have been optimisers within the framework of traditional-
ly known techniques, but they have ignored the high potential of valley bottoms.
And valley bottoms lend themselves to development in Eastern Nigeria, because
they are usually fertile, ilunds 2r& rare, and a reliable supply of water can be
secured with minor investments.

A significant improvement in the agricultura! situation in Eastern Nigeria can
be expected from adopting the Asian emphasis on intensive farming of valleys
where soils are comparatively fertile, where wet rice can be grown in the wet
season and vegetables in the dry season, i.e. where sequential cropping could
occur over most of the year. Valley bottom development would also allow the
introduction of important innovations in wet rice production which have become
available in recent years (high-yielding and disease resistant varieties, effec-
tive mineral fertilizer application, (1) multiple cropping techniques).

There is no easy answer to the question why valley bottoms have been ignored,
even though food supply was scarce and occasionally people suffered from star-
vation. The answer probably lies partly in the fact that the Eastern Nigerian
farming system developed from shifting cultivation. The principle of meliorat-
ing land by drainage is not part of the cultural heritage. The possibilities for
increasing material welfare and utility which are outside the cultural heritage
are apparently adopted only with the help of strong incentives or in situations
of extreme pressure for food. Both situations have occurred in the recent past.
Extreme pressure for food exisiad especially during the civil war and during
the following years. Responsive rice varieties are available and great incen-
tives are provided by present food prices. It might therefore be assumed that
the ground for valley bottom development is prepared.

1. Wet Rice

Establishing data on the costs and returns of wet rice development in the area
was one of the objectives of this survey. In Okwe an area within a valley bot-
tom was opened up and planted with rice. Table 40 shows the costs in compar-
ison with data from Ivory Coast. The initial information indicates that valley

(1) "With the increasing cost of nitrogenous fertilizers and the increasing
use of rice varieties responsive to fertilizers, the possibility of com-
plementing fertilizer treatment with nitrogen fixation in rice culture be-
comes more important."

See: DART, P.J. and DAY, J.M.: op.cit., p.27.
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Table 40: Development Costs of Hydromorphic Valley Bottoms
(N per ha)
Location Okwe (L)/ Forest Zone of
Eastern Nigeria Ivory Coast
Construction of a dam 140 (a) 547
Clearing 210 (b) 603
Levelling 112 356
Drains and Field bunds 84 85
Total 546 1591

(a) Only a small dam was necessary to build a water reservoir

(b) Bigger trees were not felled

Source: Eastern Nigeria: compiled by the author.

Ivory Coast: SODERIZ: Project BIRD-CCCE, 1975-78, Annexes,
pp. 5,17 et seq.

development with wet rice should be highly profitable. This is confirmed by
experience from the Uboma Project, (1) where arable upland development,
tree crop planting and valley bottom development were started in 1965 and
where wet rice proved to be the most prof:table and popular part of the agri-
cultural development project. Table 41 indicates that 'yields of 3t per hectare
can be expected, and that the gross margin is very attractive. It was estimated
that the value of rice produced in a five-month period was in excess of that
from a traditional system in an 18-month period. (The lower yield in Okwe

(L) in 1975 was mainly due to poorer water control over the entire paddy and
late transplanting of seedlings).

With the possibility of growing a second crop (rice or vegetables) in the
valley in the same year the profitability of developing these hydromorphic
bottom lands becomes clear. Prices of rice were high and increased during
1975 more than those of other staple food crops, which provides a further
incentive for rice production.

(1) See: Appendix I.
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Table 41: Variable Costs ang Returns per ha from Wet Rice Produced
on Hydromorphic Valley Bottoms in Eastern Nigeria, 1974/75
(one crop season)

Year Village No. of Yield in kg Price Gross Cash Gross

farmers (milled per kg return cost Margin
rice) N N N N

1974 Okwe (L) 1 3600 0.26 936 140 796

(6000 kg

paddy)
1975 Okwe (L) 4 2688 0.40 1075 186 889
1974 Uboma 1 3096 0.20 619 19 (a) 600
Average Valyes: 3128 0.29 877 115 762

(a) Costs for threshing and milling arc 10t included.

Source: Okwe: compiled by the author; Uboma: data Provided by R.0, M.,
OFFOR, Project manager at Uboma.

2. Vegetables

Elsewhere under similar ecological conditions two rice Crops a year are pos-
sible. In the three villages, rice in the wet season would normally be followed
by dry season vegetables (telferia, okra, tomatoes). Table 42 shows the gross
return and the gross margin of vegetables, which indicate that they are a good
dry season ¢rop and probably more suitable than wet rice when water supply
is not ample,

Within the farm as a8 system, valley bottom farming will interact with upland
farming by offering fuller and more even employment of the available labour
capacity and by supplying feed ang mulching materia) tor the compound ang
fields. Nutrients applied with minera] fertilizer to the valley bottom and
transported as mulching materia] to the upland could counteract the general
tendency towards decreasing soil fertility.
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Table 42: Costs and Returns of Vegetables Production (a) of Smallholders
in Uboma, Eastern Nigeria

Year No. ot Area in Gross Return Cash Costs(b) Gross Margin
farmers ha N/ha N/ha N/ha
1971/72 1 0.24 445 168 277
1972/73 2 0.48 961 273 688
1973/74 4 1.01 918 262 656

(a) Telferia, okra, tomatoes, spinach.
(b) Includes costs of seeds, compost and chemicals.

Source: compiled by the author from Table 5 in Appendix I.

total area, and some villages have no valley bottoms at all. Valley bottom
development probably deserves priority, but it is certainly not the only avenue
for land use development,

II. Modern Tree Crop Plantations

Asian experience (1) also indicates that food crop production in the valley
bottoms could be supplemented by tree crop productiot. on the upland, because
evosion and leaching are much more easily reduced by tree crops than by an-
nual or biannual crops. The obvious choice for Eastern Nigeria would be the
Planting of high-yielding varieties of oil palms:

- New varieties mature earlier (3-4 years instead of 6-7 years).

- New varieties yield more bunches of fruit in kg per tree and
the pericarp has a higher fat content (higher extraction rate:
up to 22% (2).

- New varieties are earlier to harvest.

(1) See: HARWOOD, R.R.: The Resource Utilization Approach to Cropping
Systems Improvement. IRRI, Philippines, 1974,

(2) WASTIE, R... and EARP, D.A.: Advances in Oil Pa!m Cultivation.
iwuala Lumpur, Malaysia, Nov. 1972, p.5.
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Table 43: Examples of 0il Paim Yields in Tons of Fresh Fruit Bunches

na/year
Country: - Ivory Coast Nigeria Sumatra
Farm type: smallholder smallholder estate estate
Variety: wild palms n.a. Tenera Tenera
Year: 1967 1969 1974 1975
Age of ()
plantation
1 - - - -
2 - - - -
3 - - - 5.0
4 - - 3.1 11.9
5 - 2.5 6.2 19.4
6 0.5 5.0 9.3 22.5
7 0.9 7.0 11.1 25.0
8 1.4 9.5 13.0 25.8
9 1.8 0.5 la.8 26.1
10 2.2 10.5 14.8 26.0
11 2.8 10.5 14,8 26.0
12 2.8 10,5 14.8 26.0
13 2.8 10.5 14,8 n.a.
14 2.8 0.5 14.8 "
15 2.8 10.5 14.2 "
16 2.8 10.5 14.2 "
17 2.8 10.5 14.2 "
18 2.8 10,5 14.2 "
19 2.8 10.5 14.2 "
20 2.8 10.5 13.6 "
21 2.8 10.5 n.a, "
22 2.8 10.5 " "
23 2.8 10.5 ' "
24 2.8 10.5 " "

(a) Projection of the Commonwealth Development Corporation.

Source: Wild palms and Ivory Coast: HUTHENBERG, H.: Farming Systems,
2nd ed., op.cit.

des technischen Fortschritts im Clpalmanbau, Universitit Hohen-
heim, unpublisheq thesis, 1976, p.17.
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- The extraction efficiency is increased through oil palm presses
(20-45% more oil in comparison with processing by hand).

Yield data from wild and improved oil palm varieties in different regions
show that the yield from new varieties is more than four times higher than
from the traditional type.

The very high yield in Sumatra is not only due to high fertilizer inputs and
careful husbandry but also to very favourable climatic and edaphic conditions.

Information collected during the survey indicates that modern oil-palms are
a competitive crop in the area.

In Table 44 the gross return and labour productivity of a smallholder's plan-
tation (which was established in 1964) are listed. A total yield of 8 tons of
fruit bunches p2r ha per year was realised without mineral fertilizer or a
cover crop, but underbrushing was performed twice a year.

Table 44: Economic Return and Productivity from a Smallholder's
Oil-palm “lantation in Eastern Nigeria, 1974/75

Total plantation

(3.6 ha) per ha
Yield of FFB in tons/year 28.8 8.0
Gross return (N) (a) 713 198
Labour input (man-hours) 1260 350
Labour productivity
(gross return/man-hour) (M) 0.57

(a) Prices: palm oil N 250 per ton; palm kernels M 100 per ton.

Source: LAGEMANN, J.: Case Study from a smallholding with oil palm in
Eastern Nigeria, IITA, Ibadan, Nigeria, 1975.
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Gross returns of oil palms in the case study are lower than gross returns of
traditional farming in the area {compare Table 14}, but it has to be considered
that no fertilizer is used and that hand extraction is practised. With modern
techniques gross returns should be about two to three times higher. However,
the return per hour of work is several times higher. Oil palms in the case
study yielded Naira 0. 57 per man hour, compared with Naira 0.11-0.23 per

The data indicate that improvements in the smallholders situation are possible
with the given technology and that a further increase might be expected. How-
ever,

"under traditional conditions the
system is leading towards the com-
petition for land between an extending
plantation of modern oil palms for
cash and the requirements for fallow
land to maintain Yield levels of food
crops'. (1)

These observations are very important in high population density areas, where
farms are small and only a few farmers are able to grow oil palms without the
interculture of cassava, yams, maize and other crops which is practised with
the traditional (wild) oil palms. The 75 survey farmers were asked whether
they intended to increase the nuimber of oj] palms (improved variety). The re-
sults show that only in the low density village were most of the farmers (76 %)
inclined to establish smal] Plantations, which would be on average 0.7 ha

(see Table 45).

More areas could be planted with oil palms if arable crop production could be
intensified and cultivated on smaller fields.

A major constraint to implementing small plantations is the fragmentation of

farm land. It seems obvious that a land consolidation programme is necessary
in the area before modern trees can be introduced on a larger scale, Although
it is a difficult undertaking it has been proved in the survey area that land con-
solidation is possible when integrated with other agricultural programmes (2).

(1) RUTHENBERG, H, ; Farming Systems, 2nd edition, p.107.

(2) See: ANTHONIO, Q.B.O. and IJERE, M.O,: op.cit.,p.27. A detailed
description of the impact of fragmentation of farm land on agricultural pro-
duction is given by: JOHNSON, V.C.: Land Tenure and Agricultural De-
velopment in Nigeria, op.cit.



http:op.cit.,p.27
http:0.11-0.23
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Table 45: Farmers' Intentions to Plant Improved Qil Palms in Three
Villages in Eastern Nigeria, 1974/75

Village Yes No Total No. Average
of Oil Palms

Okwe (L) 76 % 24 % 1870 98
Umuockile (M) 24 %(a) 76 % 202 34
Owerre-~

Ebeiri (H) 24 % 76 % 283 47

(a) The large number of women as heads of household decreased this figure.
They said: "It is not within the power of women to plant trees'. In other
words: trees are inherited through the patrilinear system.

Source: compiled by the author.

III. Improvement of Arable Crop Production Techniques

Valley bottom development and the planting of high~yielding tree crops can be
based on established procedures, which have shown their effectiveness in a
great number of cases with similar natural and economic conditions, as for
instance in Ivory Coast. The improvement of arable upland farming in open
fields seems to be a much more difficult proposition due to soil fertility
problems. Agricultural research is now supplying a number of innovations
which may be applicable in the area: (1)

- High-yielding maize varieties (with a taste which is preferred by
the lncal farmers) have been identified and tested during the
NAFPP Programme. The yield of improved varieties was about
55% superior to that of the local cultivar.

- Improved clones of cassava are available which ensure high
productivity in farmers' fields, even in areas of high disease

(1) Improvements identified by the International Institute of Tropical Agri-
culture, IITA, Ibadan, Nigeria.
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hazard. (Resistance to both cassava mosaic disease ({CMO)
and cassava bacterial blight (CBB) disease was as stable in
an area with high rainfall and sandy soils as in many other en-
vironments).

- Although still in the development phase, yams can be produced
from seeds instead of using a seed tuber {from previous harvests.
This improvement decreases the costs of yam production and
might reverse the declining cultivation of the traditional staple
crop.

The yield increasing capacity of improved maize varieties has been established
in a number of cases. An experiment with modern maize production techniques
was therefore part of this survey,

Sixty-eight farmers in the three survey villages grew sole crop maize using
"improved'' production practices. The modal class of maize yields obtained
by the farmers diminished from 3-4 tons/ha to under one ton/ha on the most
depleted soils. The distributicns of the maize yields in the three survey
villages are shown in Fig. 29.

The decline of both modal and average yields is consistent with the observa-
tions from the traditional system and indicates that mineral fertilizer has
little or no effect when the fallow period is very short: (1) maodern techniques
yield very low returns on land that has been overcropped as in Owerre-Ebeiri
(H). To determine the relevance of the technology requires an assessment of
how much better off the farmer would be by using the new technology as op-
posed to his traditional systems. When allowances were made for the pro-
duction foregone (2) due to the farmer's not following his traditional system
of intercropping, it was estimaied that 19, 17 and 74 per cent (3) of the
farmers in the low, medium and high population villages respectively wauld
have been worse off using the capital intensive technology rather than his cur-
rent, relatively low-cost system of production. Thus, if the farmers had to
pay for all inputs, it is unlikely that the technology would find general adop-
:ion in the regions - particularly in the areas with the most impoverished
soils.

(1) The low base saturation {50%) of soils in Owerre-Ebeiri (H) is probably
responsible for the low yield. The added N, P, K fertilizers showed little
response as Ca + Mg remained deficient.

(2) The farmers are foregoing the revenue from their traditional maize,eguisi
{melon) or groundnut and yams. Cassava could be still planted when the
maize was harvested,

(3) FLINN, J.G. and LAGEMANN, J.: ibid. p.11.
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Fig, 29: Distributions of Maize Yields in Three Villages in
Eastern Nigeria, 1975

Village/Population Density

low medium high
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Class Yield range (tons/ha
1 0 to 0.99
2 1.00 to 1.99
3 2.00 to . 2.99
4 3.00 to 3.99
5 > 4,00

Source: FLINN, J.C. and LAGEMANN, J.: Experiences in Growing Mai 3
op.cit., p.6.

In addition it has to be considered that improved crop production with sole
stands may not be appropriate under the conditions which prevail in Eastern
Nigeria. Table 46 shows that most farmers prefer intercropping to sole
cropping.:
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Table 46: Reasons Advanced by Farmers for Preterring Intercropping
as Opposed to Sole Cropping

Reason Number ot responses in each village (a)
H M L
Varied food supply over time 9 17 10
Limited land 15 13 11
Labour efficiency 9 8 5
Make more money 7 5 9
Risk aversion 3 6 4
Other (b) 6 3 0

(a) Most farmers gave more than one reason.
(b) Conserves the soil, because of tradition, do not know.

Source: FLINN, J.C. and LAGEMANN, J.: ibid, p.20.

A varied food supply throughout the Year and a high output from the limited
land were the most important reasonsg given by farmers, (1)

maize-melon-cassava €rop combinations where the cassava was planted in
June.

An increase in arable crop production with new varieties and purchased in~
puts but still within the bush fallow System may offer some Scope for increas-
ing output and productivity, but the evidence so far is not convincing. In areas

(1) The preferences for intercropping are consistent with those reported else-
where.
See: NORMAN, D.w.: The rationalisation of a crop mixture Strategy
adopted by farmers under indigenous conditions; the example of Northern
Nigeria, in: Journal of Development Studies,ll:l, Pp. 3-21, Qot. 1974;
PARKER, N. Intercrogging, B.Sc.Honours Thesis, University of Reading,
Reading, May, 1969,
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Table 47: Total Dry Weight Yields, Calorie Values of Maize and Melon
Relay Cropped with Cassava with Different Crop Combinations
and Dates of Cassava Planting in 1974/75

Treatments Calorie 107
. Total

Cassava planting: 16th day Yield Maize Melon Cassava Total

of each month indicated t/ha

1 Maize alone (April) 4.49  16.03 .. .. 16.03
2 Melon alone " 1.02 .o 0.53 .o 0.53
3 Cassava alone " 14.95 e os 39.77  39.77
4 Maize/Melon 4.66 16.60 0.03 .e 16.63
S Maize/Cassava " 15.17 16.42 .. 28.12  44.54
6 Maize/Melon/Cassava (April) 16.15 14.96  0.04 31.79 46,79
7 Cassava alone (May) 15.79 . .o 42.00 42,00
8 Maize/Cassava 15.63 17.28 .. 28.70 45.98
9 Maize/Melon/Cassava (May) 15.96 15.21 0.10 31.07 46.38
10 Cassava alone (June) 11.84 .e .o 31.49  31.49
11 Maize/Cassava 16.59 16,92 .. 31.52  48.44
12 Maize/Melon/Cassava (June) 23.73 16,39 0.07 50.89  67.35
13 Cassava alone (July) 10.47 .. .o 27.85 27.85
14 Maize/Cassava " 14.15 16.39 .. 25.43 41.82
15 Maize/Melon/Cassava (July) 12,99 17.74 0.04 21.12 38,90
16 Cassava alone (August) 7.46 .o .. 19.84 19.84
17 Maize/Cassava " 11.73 16.07 .. 19.23  35.30

18 Maize/Melon/Cassava (Aug.) 10.30  15.82 0.16 15.53  31.51

Source: IITA, Annual Report, 1975.

with very depleted soils it is ur'ikely to succeed, and it would require varie-
ties which are particularly suited to acid soils. It is assumed that this avenue
of development is unlikely to find a great number of ready adopters. (1) It
Seems much more likely that the adoption of modern crop production techniques,
in particular with mineral fertilizer application, is tied to a change in the
system.

(1) It seems to be only a short-term solution, and this only for specific
areas.



A new effort was made with minimum tillage techm’ques, which rely on heavy
mulching. Experiments at IITA during recent Years indicate the importance of

(2)

(3)

contains considerably lesg "active matter' Compared with the

C and Primary reserve N. However, the plot of maize with residue
return containg three times more "active Organic matter'* than

the maize plot where Crop residue wag removed. The exchangeable
Ca, Mg and K contents follow the Same trend. Soil from Guinea
grass plots contaijns the highest amount of exchangeable K, These
results clearly demonstrate the necessity of the return of plant
residues to tropical soi] jn order to maintain jts productivity."(3)

Pp. 44-48,

Permanent cultivation in Taiwan ",,.is based on an intensive fertilizing
with organic and minera] rertilizers, Supplemented by measures for ero-
sion control, and careful cultivation, In other densely populated areas,
for €xample in Java and in the West Indies, Toot-crop systems (manioc,
Sweet potatoes) have Principally developed, and are associated with va-
rious tree Ccrops', See: RUTHENBERG, H.: Farming Systems, st ed.,
op.cit., p. 104,

LAL, R.: Role of mulching Technigues in Tropical Soil and Water Manage-
ment, Technica] Bulletin No. 1, 1ITA, Ibadan, Nigeria, 1975, p.31.
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Table 48: Biomass and Nutrient Status of Surface Soils (0-15 cm) under
Bush Fallow and Continuous Maize after two and ahalf Years (a)

Bio~- PRN Organ- Exch.bases me/ Bray Field

Treatment mass (b) ic 100g moisture
C % C Ca Mg K P %
ppm % ppm

Bush regrowth 337 3.50 1.46 6.80 2.43 0.53 14 25.8
Panicum maximum 372 3.30 1.68 8.20 2.09 0.96 27 19.8
Maize return

residue (a) 184 2,60 1.41 4.80 1.05 0.41 65 16.5
Maize remove

residue (a) 58 0.91 1.09 3.10 0.48 0.12 22 13.2

(a) soil samples were taken in May 1974 for biomass measurements, and
only one replication of the plots was sampled as indicated by Plot No.
Fertilizers were applied to G and H plots at rates of 150 kg N, 60 kg
P,05 and 30 K20 per hectare per season.

(b) PRN - Primary Reserve N, expressed as % of total N.

Source: ITTA, Annual Report, 1974, p.52.

Experimental results have show: that at present only maize produces enough
mulching material to cover the scil and to reduce significantly the leaching
of nutrients. The more humid the climate and the more sandy the soil the
higher has to be the mulch quantity applied to the fields. The situation is si-
milar on slopes where run-off, soil und nutrient losses are high when the
soil is not covered (see Table 49). Mulch rates of 6 tons/ha/year are ne-
cessary to minimize the effect of rainfall,

" The essential factor is the maintenance of the well developed
surface aggregation due to the activities of worms and other
soil animals, ensuring rapid infiltration of water, and the
protection of the soil surface against raindrop impact by the
mulch of plant residues, " (1)

(1) GREENLAND, D.J.: Bringing the Green Revolution to the Shifting Cul-~
tivator, op.cit., p.7.
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Table 49: Effect of Rate of Mulch on Run-Off and Soil Loss,

Total rainfall = 64 mm

Mulch rate Slope (%) Mean  Percentage
(tons/ha) 1 5 10 15 of rainfall

D e N O

D NN O

Run-off (mm)

12.0 14.8 10.4 14.3 13.0 20
1.3 6.2 6.0 5.7 4.8 8
0.4 1.5 3.5 3.3 2.2 3
0.0 0.7 1.9 1.8 1.1 2

Soil loss (tons/ha)
0.48 12.19 27.06 12.25 13.00
0.01 3.49 0.82 0.64 1.24
0.00 0.67 0.11 0.31 0.27
0.00 0.16 0.03 0.08 0.07

Source: LAL, R.: op.cit., p.11,

Other

merits of mulch tillage reported by LAL (1) are:

soil moisture storage is superior to that of conventionally
ploughed soils;

improvement in soil thermal regime;
maintenance of soil structure;

savings in labour and power (expensive machines);
savings in time due to’'quick preparing of seed beds;
minimizing losses due to lodging;

high fertilizer efficiency.

(1) LAL, R.: op.cit., p.31.
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The combination of minimum tillage and intercropping seems to prevent ero-
slon and to produce yields which are higher than from sole crops (see Table
50).

Table 50: Yields of Cowpea and Intercropped Cowpea and Maize under
Different Tillage Methods, IITA, Ibadan, Second Season, 1974

Grain yield, kg/ha

Tillage method Intercropping

Sole Cowpea Cowpea Maize Total
Ploughed and ridged 1185 665 1705 2370
Ploughed, flat bed 1274 725 1675 2300
Strip tillage 1538 1022 2337 3359
Zero tillage 1649 941 2809 3750

All plots received 30 kg N/ha, 30 kg P/ha and 30 kg K/ha fertilizers.
Source: Unpublished data of NANGJU, D., IITA, Ibadan.

Despite these promising results it is necessary to bear in mind that the pre-
requisite for the success of minimum tillage is the application of chemical
inputs. High rates of fertil...er are necessary to produce the required mulching
material. Insecticides are needed to decrease the risk due to insects, and are
usually required to maintain luxurious growth of crops. (1)

Chemical inputs can therefore be a substitute for the use of expensive machin-
ery. The application of inputs is possible even on very small fields, and eco-
nomies of scale are not pronounced compared with ploughing systems.

(1) GREENLAND, D.H. points out that pesticides might be avoided through
disease resistant material but "...a nutriert requirement is inescapsiin,
because removal of phosphorus, and possibly other nutrients in producis
sold off the farm must be made good if satisfactory production is to be
maintained''. In: Bringing the Green Revolution to the Shifting Cultivator,
op.cit., p.8.




cal farming, F‘urther, the question of how to combine Crop productjon and
mulch Production hag to be answered. The rollowing alternativeg seem to be
worthwhile investigating:

- arable €rop and muich Preduction on Separate plots byt close to
each other, Mulch production hag to be very high on a relatively
Small plot Compared with the field with arable crops. A production

of arable Crops, e.g. improved oj] palm grown in monoculture
with a myleh cover, which serves two Purposes; firstly high
outputs from oj) Palms can be €Xxpected, and Secondly large

Besides the problem of Procuring enough mulch, it ig obvious that these cul-
tivation Systems are labour ang capital intensive, and long-term experiments
in research Stations, ag well as under farmers'! conditions, have to show

(1) KRANTZ, B.4. points out that 15 non-legume grown in association with
a legume would tend to redile the sojl nitrogen leve) in the root zone of
the legume and thus the total nitrogen fixation of the System would be in-

Creased', In. Croppi : ; e .
tural reduction in the Ssemi-arid tro ics I"RISAT, India, (undated),
M
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whether these possibilities provide a high productivity of land and labour. Re-
search is still facing the task of finding:

" continuous cropping systems, which make the best use of the en-
vironmental potential, which can be realized with the technology
available and which either are adapted to the farmers and the
existing infrastructure or which are so rewarding that a change
of the behavioural functions and of infrastructures can be ex-
pected'. (1)

V. Improvement and Expansion of Multi-storey Cropping in Compound

Farming

Continuous cultivation throughout the year has proved its value in the survey
area when tree and arable crops are combined in a multi-storey system and
the land receives large quantities of organic material. The land use system of
compound farming resembles the ecological conditions of a tropical forest and
has therefore the following advantages:

- Leaves of tree and arable crops can assimilate throughout the
year. Solar energy is used at various levels of the storey.
"Intercropping combinations generally develop a higher leaf
area index and cover the ground more rapidly than do plants
in monoculture.' (2) Soil temperature is therefore optimal
and the subsoil has a good moisture content.

- Growth of weeds is suppressed by the close cover of the leaf
canopy.

- Negative effects of heavy rainfall are minimized in a multi-
storey system. The roots of tree and arable crops at various
depths can absorb moisture and nutrients effectively.

- Crops, fruits and fibre are produced throughout the year and
serve the requirements of the households.

(1) RUTHENBERG, H.: Some Consideration about the Design of Experimental
Work with Farming Systems at IITA, Ibadan, Nigeria, 1973, p.9.

(2) HERRERA, W.T. and HARWOOD, R.R.: Cr.., aterrelationships in In-
tensive Cropping Systems, IRRI, Philippines, 1973, p.7.
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- Nutrients supplied by fertilizers are used efficiently due
to the dense root system.

An example of how to increase production on land around the homestead is
given by the Wahaya farmers in the region of Bukoba in Tanzania:

"Year by year, the new homestead is gradually extended,
domestic refuse and mulch contribute to the soil's fertili-

ty which slowly improves. Eventually the bananas grow

more strongly, producing increasing yields. If the owner of
the new homestead has got any cattle,their dung is used as
manure for the bananas, so as to accelerate the growth of
‘fertility. In this way, in the course of a decade, a new grove
is built up, with clearly noticeable zones of soil fertility
which decreases towards the periphery. Bordering this grove,
one usually finds some land the fertility of which needs ouild-
ing up first before it can be expected to prodace any vields.
The expansion of the new homestead comes to an end when it
reaches the limit o sther new plots in the neighbourhood or
stretches of land of such low fertility that their inclusion
would serve no purpose. In this manner, spread out in

the grassland landscape around Bukoba, whole blocks of
banana-groves have come into existence.” (1)

Improvements and expansion of compounds are possibly avenues for the de-
velopment of the Eastern Nigerian farming system which would find interestad
adopters, in particular in pari-time farming areas. The provision of nutrients
seems to be of crucial importance, and the following approaches could help:

Mineral fertilizer

Mineral fertilizer is seldom used by small-scale farmers in the
survey area. High yields require high rates of fertilizer, since the
crops removed from the plots contain in themselves large quan-
tities of nutrients. Fertilizer will be used effectively, since the
soil is not open to rainfall and sunshine and the deep rooting system
can reactivate nutrients which otherwise would be lost. Trees
especially serve as "nutrient pumps" under high rainfall condi-
tions. Some information is needed about the compounds' output
response to fertilizer. With mineral fertilizer the compounds
would also produce more mulching material.

(1) TRIEDRICH, K.H.: Coffee-Banana Holdings at Bukoba, in: RUTHENBERG,
H.: Smallholder Farming and Smallholder Development in Tanzania,
Afrika Studien Nr.24, Miinchen, 1968, pp. 188 et seq.
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Animal manure

Livestock production is an important source of manure and

could be extended. The prevailing input-output prices for chickens
makes egg production very profitable (1), and this when feed was
purchased. Similar conditions seem to exist with goat production(2),
but no data are available for this type of livestock. The proposi-

tion of extending livestock relying on purchased feed creates the
possibility of purchasing fertility from other areas where it is
ample and/or cheaper to produce.

Experience in densely populated areas in Asia indicates that the
tertility status of compounds can be significantly improved by
importing feeds for livestock and by fertilizing with the nutrients
made available with the manure.

Household refuse

Instead of applying the refuse directly to the plot, it would be
better to prepare compost heaps to which lime is added at
regular intervals.

The concentration of production on a small area leads therefore to a vigorous
growth of all plants which cover the soil and prevent erosion and leaching of
available nutrients. Weed growth is reduced and minimises the use of her-
bicides. (3) The potential effect of insects and pests is relatively low when
different crops are grown on one field. Thus, small quantities of chemical
inputs are sufficient, which indicates that the multi-storey system could be
an efficient user of these modern inputs. In respect of the labour input, it
has been shown that continuous cropping on a small area is well suited to the
requirements of part-time agriculture:

(1) See Appendix I.

(2) Further research in goat production under smallholder conditions seems
to be a relevant proposition. See also: OBI, J.K. and TULEY, P.: op.
cit., p.11.

(3) Experiments at IRRI showed that "Imperata cylindrica, which is common
throughout the tropics, is highly sensitive to shading'. See: HARWOOD,
R.R.: The Concepts of Multiple Cropping: An introduction to the prin-
ciples of cropping systems design, IRRI, Philippines, 1973, pPp.9 and
13,
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- Labour productivity on established compounds is high (1).
Data collected from 88 compound plots in two villages prove
that the opposite is the case and this without improved tech-
nology (see p.93). A reasonable explanation of the high
labour productivity is that once the compounds have been
established and fertility of the soil is improved, they pro-
vide very high and steady yields with relatively little and
easy werk.

- The labour input is distributed over the whole year; labour
peaks are not as pronounced as in more extensive systems,

- The crops needed daily (e.g. vegetables) are produced close
to the house, which saves a lot of time.

- Minor operations can be conducted when the farmers return
from off-farm employment, and these activities might not
be regarded as tedious work but as an agreeable change in
the daily activities. It is worth mentioning that work under
the shade of trees is more comfortable than in the open fields.

Most of the agricultural research up to now has focused on sole stands and
open fields. The idea of developing varieties which fit into the crop combina-
tion of a multi-storey physiognomy is relatively recent. There is reason to
assume that compound output could be cignificantly improved by varieties
which are especially developed to fit into ‘he system with regard to light,
shade tolerance, vegetation cycle and nutrient requirements. The potential
of multi-storey physiognomies is very high, and the environmental benefits
of this type of land use for the humid tropics are obvious.

(1) Similar information is reported for the banana-coffee groves at Bukoba/
Tanzanja. See: FRIEDRICH, K.H.: Coffee-Banana Holdings at Bukoba,
op.cit., p.203.
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Vvi. Conclusions

From innovations which are ready for adoption and even more from recent
improvements made by research stations, a significant increase in agricul-
tural production appears to be possible. The discrepancy between potential
production and reality is wider than ever before. New varieties are available
which produce two to three times as much as traditional species (e.g. oil
palms, rice). Even higher yielding are intercropping or multi-storey systems,
which make the best use of the solar energy throughout the year. Tree crops
are particularly suited to upland soils under humid conditions. They conserve
soil fertility and in terms of calories per ha and year produce much more than
annual crops. Yield variations are lower than in the case of arable crops, be-
cause their deeper rooting system uses water and nutrients more efficiently.

Permanent cultivation with arable crops is only possible when large quanti-
ties of organic material are applied to those crops. High yields are required
to arrive at balanced farming systems, and without mineral fertilizer it does
not seem possible to procure enough mulch to increase the yield of arable
crops. Most of the "improved practices'' are, at present, the results of agri-
cultural research stations, and it seems necessary to start a realistic testing
and modification of technology under farmers' conditions to ensure that the
new methods have a good chance of being adopted.

Problems with the proposed "high input" system compared with the traditional
""low cost' system may be encountered from the economic point of view. The
labour and capital inputs are high, and it is difficult to assess at this stage
whether the return per hour of work is attractive enough to the farmers.
Other problems lie in the transfer of technology, in the timely supply of the
necessary inputs, marketing and processing of products and in the poor in-
frastructure of the area. Tackling these problems has to be combined with
high prices for agricultural products and low pr.:es for the inputs. (1)

The essence of these arguments is that technical solutions are very important
prerequisites for a change in the farming system but their implementation
requires institutions and policies which make it attractive to small farmers
to increase their production.

(1) This implies a policy which is in contrast to the (short-term) interests
of citizens in urban areas, who are interested in low prices. The importa-
tion of large quantities of agricultural products holds down the prices
artificially, encourages migration from rural to urban areas and increases
the slums in the cities.
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APPENDIX I: A Case Study: Uboma(1)

1.

Introduction

The Uboma Rural Development Project(2) (URDP) was selected for a case
study for three main reasons:

2.

- An evaluation of the project was possible as detailed informa-
tion was available related to the traditional system of culti-
vation in the same agro-ecological zone.

- The project improved the welfare of smallholders living in
a typical rural environment.

- The project with its organisation, development programmes
and monetary costs may be duplicated elsewhere in the
country.

Description of the Praject

a) Objectives

The

objectives of the URDP were directed to the needs and capabilities of the

people in the project area. These foci were identified during a socio-economic
and nutritional survey (3) conducted prior to the start of the technical assist-
ance programme in 1965. The general objectives of the Uboma project can be
summarised as follows:

- to achieve an adequate supply of food;

- to increase the income from cash crops;

(1)

(2)

(3)

This case study draws heavily on the paper: "Increasing Production
through Rural Development Projects: Uboma' by LAGEMANN, J., IITA,
Jan. 1976 (quoted in the following as LAGEMANN, J.: Uboma).

Uboma is situated about 19 km north-east of Umuahia (E.C.S. of Nigeria)
on the east side of the main Umuahia-Okigwe road. The physical environ-
ment of the project area is described by OLUWASANMI, H.A., DEMA,I.
S. and others: Uboma - A Socio-Economic and Nutritional Survey in a
rural Community in Eastern Nigeria. The world land use survey, occa-
sional papers, No.6, 1966.

See: OLUWASANMI, H.A., DEMA, I.S. and others: ibid.

Previous Page Blank
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- the conservation of the natural resources,

- the achievement of economic stability and adequate social
services (1).

The project had and has the goal of fulfilling the objectives by identifying the
appropriate technology, by technical advice and by organising the supply of
needed inputs. "It is hoped (by the project management) to teach people living
in rural areas how to raise their standard of living by their own efforts using
their own resources of manpower and material" (2).

b) Organisation

The project team, viz an agronomist (project leader), an agricultural assist-
ant, a cooperative inspector (junior staff), a driver and a clerk, is respon-
sible for some 45,000 people living in an area of about 65 square km (3). The
agronomist who lives in the project area is responsible for all activities, and
hence in a large way for the success of the project. His salary and promotion
is based on project performance.

The project team seeks the cooperation of research organisations (4) from
which they get improved practices that are tested and modified to identify ap-
propriate technology for the local conditions before the farmers are advised
to adopt them. The implementation of the programme is mainly done through
the traditional social organisations. Fig.1 shows the information flow in the
project.

(1) See: EZEILO, W.N.O. in: OLUWASANMI, H.A., DEMA, 1.S. and others,
ibid., p.105.

(2) OFFOR, R.O.M. (Project manager at Uboma): An Address Presented on
the Occasion of Uboma Farmers' Day held on the 22nd of March, 1975.

(3) The estimated population gensity is about 700 persons/per square km.

(4) E.g. with F.A.R.T.S. at Umudike, 1ITA at Ibadan and various univer-
sities,
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Fig. 1: Information Flow in the Uboma Project
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Research B Project B F'armers
= — —
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>
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Source: LAGEMANN, J.: Uboma, op.cit., p.4.

3. Economics of Major Activities

Two kinds of crops out of the whole range cf activities (see Table 1) play the
most important roles in the project: Oil palm and wet rice. During the past
years, the wet rice production has been combined witii drv season vegetables
production (rainy season: wet rice; dry season: vegetables). The technology
employed to produce these crops is simple and feasible for the small scale
farmers, and - just as important - there were no difficulties in marketing
the output at remunerative prices. Furthermore, declining soil fertility (due
to continuous cultivation) is not a problem in valley bottoms.

Pineapple production and poultry keeping also seem to be promising enter-
prises. Production costs and benefits are listed on pages 159-160 for these
two latter activities.

a) 0il Palm Production

Most of the improved oil palm seedlings were planted in 1965-1967 prior to
the Civil War. The major constraints in increasing oil palm production was
the supply of improved varieties from the Nigerian Institute for Oil Palm Re-
search (NIFOR).



Table 1:

List of Activities: Uboma, East Central State Projects

Year 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Wet rice(hectarage) - 0.8 3.2 15.4 275.3 295.5 325.9 643.7 643.8 647.8 657.9 657.9

Dry season vege-

tables (valley

bottoms) (hectarage) - - 0.8 1.2 1.4 10.1 121 13.0 32.4 35.6 40.5 40.5

Pineapples(stands)

suckers distributed

each year S00 12000 14540 14540 227 1000 3000 3500 3890 17228 15200 -

Budded orange '

(stands) (cumulative) 29 479 1050 1508 1735 1735 1735 1735 1735 1935 2068 - -
b

Modern oil palms 4

(hectarage) '

(cumulative) 15.4 85.0 221.9 315 315 315 344.2 344.2 346.2 349.8 364.4 421.1

Fish ponds(hectarage) 3.2 3.2 11.7 11.7 11.7 11.7 11.7 11.9 12.0 12.1 -

Fertilizer use (tons) 0.4 1.35 2.6 3.8 2.5 0.6 0.1 5.8 7.3 10.93 14.7 -

Pesticide use (kg) - 44.1 81.8 109.1 58.2 - 77.7 121.4 181.4 250.9 415.9 -

Total share capital

of Co-operative

Societies (N) - 120 1636 3450 3450 3450 7600 10524 17450 18880 18338 -

Poultry (birds) 200 200 200 200 200 200 200 975 450 1500 2850 2850

Pigs - 12 27 35 63 79 93 108 42 48 54 -

Source: OFFOR, R.O.M. » Project Manager at Uboma.
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Returns from Oil Palm Production

Up to now there have been no yield data available from plantations in Uboma
itself (1). Hence data from other studies close to the Uboma area were used
to estimate the output of oil palms. The increase in total gross return (Table
2) during a period of four years is quite substantial. There are two factors
involved:

- The production of oil and kernels increases rapidly from the
Sth to the 10th year after planting.

- Prices, mainly for oil palm, more than doubled during the
period under consideration,

Costs of Producing Qil Palm (2)

The costs of labour for production and processing of the crop are the dominant
costs involved in producing palm oil. The increase in labour costs over the
years is mainly due to the higher wages paid to the labourers (3).

Net Return and Increase through Project

Although the net return was positive in all years and increased from year to
year, the opportunity costs of the land under oil palms were higher than the
net return in 1972 and 1973 (see Table 2). From there onwards farmers ob-
tained a net return through the project activities.

(1) A detailed survey is being conducted at the moment by NIFOR to provide
such information. Data are expected to be available at the end of 1977,

(2) All costs before 1972, establishment costs of plantings, etc., are ex-
cluded from the calculation . These costs were taken into account during
the evaluation of the period 1965-1971 by ANTHONIO, G.E.O. and
IJERE, M.O.: Uboma Development Project 1964-1972,published by
Shell International Petrol Ltd., Whitefriars Press, London, 1973.

(3) The labour costs include family and hired labour.
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Table 2: Increase of Net Return through Improved Oil Palm

Varieties in the Uboma project

1972 1973 1974 1975
Area under oil palms (ha) 346.2 349.8 364.4 421.1
1. Returns
yield of bunches in t(1) 1130 1989 2703 3081
yield of palm oil in t 132 233 316 352
price per t of palm oil in N 115 155 230 280
gross return from oil in N 15204 36078 72747 98543
yield of kernels in t 50.9 89.5 121.7 138.6
gross return from kernels in N 3560 7160 10949 13860
Total gross return 18754 43238 83696 112403
2. Costs
total man-days (2) 17300 17500 18200 21050
labour cost p.man-day in M 0.60 0.70 0.80 1,00
total labour cost in N 10380 12250 14560 21050
processing costs (3) 3560 7160 10949 13860
fertilizer (M 5.40 p.ha) 1868 1890 1966 2273
Total costs 15808 21300 27475 37183
3. Net return in N 2956 21930 56221 75220
4. Increase in Net Return through Project
opportunity costs in N/ha (4) 80 90 100 110
Total opportunity costs in N 27680 31500 36400 46310
Increase/decrease through project -24724 -9562 19821 28910

Source: LAGEMANN, J.: Uboma, op.cit., p.7.

(1)

(2)

(3)
(4)

Yields are estimated at 0.45 t in 5th year, 1.0t in 6th year, 2.8t in 7th
year,5.6 t in 8th year, 7.3 t in 9th year and from 10th year onwards 8 t/ha.
See: Western State of Nigeria: Production, Production Requirements,Costs
and Returns of Crops: Southern Rain Forest Zone, Agr.Project Planning
and Marketing Division.

A yield of 8 t/ha was also recorded [rom a smailholder's plantation in
Okwe (L). See: LAGEMANN, J.: Case Study from a Smallholding with

Oil Palm in Eastern Nigeria. IITA, 1975.

50 days per ha are estimated.See: Western State of Nigeria,op.cit.,p.76;
NWACHUKWO, S.0.: A Multi-period Linear Programming Model for an
Economic Evaluation of Cocoa/Oil Palm Settlement Holding in Nigeria.
University of Guelph.

No data on processing costs are available. It is estimated that the value
of the kernels will cover all processing costs.

Opportunity costs are annual net returns from the traditional bush fallow system.


http:Nigeria,op.cit.,p.76
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b) Rice Production (wet rice)

The significant increase in rice production is clearly shown by the rapid in-
crease of land under rice cultivation. Rice was almost unknown in Ui "ma
prior to the project. The project started in 1965 with an area of 0.8 h=z of
rice. Ten years later the area under rice reached about 640 ha.

In 1974 detailed input-output data were collected by OFFOR from a 1.21 ha
rice field. The resulting costs and returns are listed in Table 3. The net re-
turn was M 413.00 from the field or N 341.00 per ha. If family labour costs
were deducted, the profit was reduced to (about) N 250,00 per ha (1).

Table 3: Input-Output Daia of Wet Rice Production in Uboma

Operation Cost (M) Area(ha) Cost/ha (M)
Clearing 54.00 1.21 44.63
Raking 16.00 1.21 13.22
Tilling 55.80 1.21 46.12
Transplanting 63.60 1.21 52.56
Weeding 16.90 1.21 13.97
Harvesting 101.60 1.21 83.97
Seed 12.60 1.21 10.41
Fertilizer (kg/ha) 10,00 1.21 8.26
Total (approx.) 330.00 273.00
Yield Yield/ha Value of Value of Net return Net return p.ha
kg kg yield N yield/ha M M N
3745.5 3095.5 743.00 614.00 413,00 341.00

Notes: a) Cost of family labour and meals given to hired labour were not
included.
b) Labour rate was 60 k/man and 30 k/woman plus two meals/day.

Source: OFFOR, R.M.C., Project Manager at Uboma.

(1) The net return is very similar to the data collected at a rice experiment
in Okwe (L), some 40 km away from Uboma.
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The irrigation system allows (on an area of 100 ha) two rice crops to be grown
per year, which increases the net return per ha/year to N 682.00 or, if the
cost of family labour is considered, to N 500.00 per ha/year.

The production of rice within an irrigatijon system, in addition to the tremen-
dous profit from rice, brought the following advantages to the smallholders:

- possibility of continuous cultivation throughout the year on the
valley bottoms (without a decline in soil fertility);

- reduction in yield fluctuations due to water control;

= cencentration of production on a small area, which saves a ot
of time spent walking to and from various fields;

- employment throughout the year for the farmers themselves
and creation of employment for other people who are either
unemployed or under-employed (see Table 4 ""Total labour costs"
is income for a large number of people);

~ generated additional employment for millers, transporters, etc,

c) Vegetable Production

Farmers in Uboma became the main suppliers of off-season vegetables for
the surrounding local markets and - even more important - for the urban
market in Umuahia. The high prices of off-season vegetables created the
incentive for the farmers to produce vegetables instead of rice in the off-
Season on their irrigated fields. In 1973/74 about 40 ha were grown with
vegetables,

The data on vegetable production (see Table 5) were collected by OFFOR
during the period 1971-1974. In assessing the increase in net return from
vegetables, it is assumed that the net return per ha does not change over
the period.

Table 6 shows the increase 'in net return through vegetable production,
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Table 4: Total Return of Rice Production in the Uboma Project
1972 1973 1974 1975
1. Returns
rice area in ha (a) 644 648 658 658
total yield in t (b) 2,073 2,084 2,112 2,112
price in M per t 160 180 200 250
Total gross return in N 331,680 375,120 422,400 528,000
2. Costs
total man-days (c) 338,520 340, 340 344,890 344,890
labour cost per man-day in N 0.60 0.70 0.80 1.00
total labour cost in N 203,112 238,238 275,912 344,890
seed 6,704 6,746 6,850 6,850
fertilizer 5,319 5,352 5,435 5,435
total costs 215,135 250,336 288,197 357,175
3. Net Return 116,545 124,734 134,203 170,825
4. Increase in Net Return through
project
opportunity costs in N/ha 80 90 100 110
total opportunity costs (d) 52,480 59,400 67,000 73,700
increase through project 64,065 65,384 67,203 97,125

(a) An area of 100 ha is irrigated throu

are harvested.

ghout the year and two crops of rice

(b) An average yield of 2786 kg milled rice/ha is used for the calculation,
which is 10% below the figures from Table 3.

(c) An average labour input of 440 man-days/ha is used.

(d) Total opportunity costs include ~ besides the foregone

Source:

LAGEMANN, J.: Uboma, op.cit., p.9.

production of the
rice production area ~ those from the lake, which has a size of 12 ha.



Table 5: Costs and Returns of Vegstable Production in Uboma

Year 1971/72 1972/73 1972/73 1973/74 1973/74 1973/74 1873/74
Farm No. 1 2 3 4 5 6 7
Costs (N)

seeds 29.20 31.00 48.20 70.00 26.30 45.00 51.70Q
compost 11.00 13.00 17.00 54.92 4.50 - 6.00
agro chem. - - 7.05 11,00 7.38 7.20 14.30
hired labour 13.00 12,00 32.00 141,00 47,00 45.30 54,00
total costs (N) 53.20 56.00 104.25 276.92 85.18 97.30 126.00
Returns

fluted pumpkin 45.80 65.40 - 305.80 58.65 122,30 170.00
(Telferia)

okro 50.00 80.70 - 100.00 42.40 - 17.00
tomatoes 11.00 10.00 - 80.00 29.05 - 19.00
spinach - 15.00 - - - - -
total return(N) 106.80 171.10 222.00 485.80 130.10 122,30 206.00
Net Return(N) 53.60 115.10 117.75 208.88 44.92 25.00 80,00
Hectarage 0.24 0.32 0.16 0.45 0.24 0.16 C.i6
Net{ha (N) 224.00 360.00 736.00 464.00 187.00 156.00 500.00

Note: 1) The lower net return in 1973/74 as compared with previous years
was due to the fact that fluted pumpkin bought from Owerri area was
from an inferior strain unsuitable to Uboma conditions, which thus
performed poorly.

2) Cost of family labour is not reflected here, as this is off-set by crops
consumed by the family.

Source: OFFOR, R.M.G., Project Manager at Uboma.
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Table 6: Increase in Total Net Return from Vegetable Production
1972 1973 1974 1975
N 12,000 13,500 15,000 15,000

Source: LAGEMANN, J.: Uboma, op.cit., p.12.

Future increase in vegetable production depends mainly on two factors:
- availability of compost, and

- availability of Telferia seed. Telferia is the main vegetable,
and seed cannot be produced in large quantities.

4. Project Inputs versus Outputs

a) Costs

Investment Costs

The dam and sluices were the only infrastructural investment costs incurred
in the project. The total cost of N 25,024.00 was paid by the Ministry of Agri-
culture and Natural Resources.

OEerating Costs

The annual budget provided by Shell-BP includes the salary of the agronomist
and his staff, the maintenance of a vehicle and the costs involved in running
the office and operating the vehicle. No heavy machines like tractors, etc.,
were provided for the project. The operating costs of the project are listed
in Table 7.
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Table 7: Operating Costs of the Uboma Project
Year Costs in Naira
1965 10,000
1966 16,00C
1967 17,000
1968 12,800
1969 13,200
1970 10,000
1971 10,400
1972 20,000
1973 40,300
1974 48,360
1975 61,100
Total 259,160

Source: Data from 1965-1971 are collected by ANTHONIO and IJERE, op.
cit., data from 1972-1975 are provided by OFFOR, R.0.M.

b) Increase in Farmers' Net Income

Returns from the five major activities (1) are included:
- oil palm production;

- rice production ;

vegetable production ;

citrus production ;

poultry keeping.

Table 8 indicates the rapid increase in farmers' net income due to the project
activities. Most of the oil palms came into full maturity in the last two years,
and boosted the output significantly.

(1) Measurement of the net return through poultry keeping is provided on
page 158 The inclusion of other project activities would not change the
picture significantly.
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Table 8: Increase in Farmers' Net Income
1aplo =

Year Net Income in Naira

1965 1,400

1966 4,200

1967 4,000

1968 26,800

1969 23,400

1970 35,000

1971 58,300

1972 63,995

1973 87,530

1974 128,015

1975 171,500

Total 604,140

Source: Data from 1965-1971 are collected by ANTHONIO and IJERE, op.
cit.; data from 1972-1975 are compiled biy the author.

The project development can be judged by the changes in costs and the in-
crease in income during the project period (1) (see Fig.2). The actual costs
and returns (I curves) have been deflated (2} (D curves) in order to show
the real improvement of the farmers' situation in comparison with the start
of the project in 1965.

The net present value of the project with a discount rate of 10% (which is re-
garded as the opportunity costs tor the invested capital) is N 114,461.50. The
internal rate of return is approximately 32.0%. Both discounted profitability
measures show the extremely high return of each Naira invested into a well
organised project.

(1) Other direct and indirect benefits which are not quantifiable, e.g. im-
provement in nutrition or improved roads, are not considered here.

(2) The deflated curves show the cost and return stream without the influence
of inflation. The consumer price indices for lower income groups from
Enugu, E.C.S. of Nigeria were used in the calculation. For 1974 and
1975 an inflation rate of 25% and 40% was estimated. Federal Office of
Statistics: Economic Indicator, Vol.6, No.2, 1970 and Vol.9, No.3,1973,
Lagos, Nigeria.
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Fig. 2:

Increase in Income Compared with the Costs of the Project

(in Naira)
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LAGEMANN, J.: Uboma, op.cit., p.15.
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5. Conclusions

The analysis indicates that the technical assistance project has made a posi-
tive impact on the economic situation of the smallholders in Uboma. This was
possible for two major reasons:

- The major activities (oil palm and wet rice) allow a soil con-
serving type of land use which is the prerequisite for con-
tinuous cultivation without a decline in yields. High yielding
varieties and the necessary inputs (fertilizer and chemicals)
were made available to the farmers at the right time. Further-
more, the prices for these products created an incentive for
increased production.

- A small team with practical experience in agriculture received
the logistic and financial support from Shell-BP and were free
in their choice of activities, but also responsible for the pro-
ject's performance.

- Right from the beginning of the project farmers saw that
the team could tackle simple but urgent problems (e.g. com-
batting diseases), which increased the confidence between
farmers and the project management. Later on this relation-
ship allowed more complex problems to be solved, like the
land consolidation which was required in the irrigation area,

GRIFFITH-JONES (1), while indicating the philosophy of Shell-BP projects,
gives some further criteria for the success:

- identification of problems and resources of the project area
through a comprehensive economic and social survey;

- project team having to live in the project area;
- well qualified staff;
- few or no constraints on strategy;

- authorities and responsibility of the extension worker having
to be clearly defined;

- field work being most important, and

- carefully worked out programme with regular evaluations.

Uboma, with wet rice production in the valley bottoms and oil palm production
on the upland soils, has shown possible development paths which are suitable
also for larger areas in the humid regions of Nigeria.

(f) GRIFFITH~-JONES, T.: Promoting Agricultural Change. In: Span, Vol.
18, No.2, 1975, pp.54-56.
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Additional calculations:

Table 9: Production Costs and Returns of a Poultry Farm

Egg Production

Fixed Costs

building (cement, zinc roof) 634.00
equipment: 10 drinking troughs 10.00
10 feeding troughs 10.00
4 lanterns 7.20
feed Jlistribution cups 0.60

Total N 661.80

Variable Costs .
a) costs up to laying stage

220 chickens (2 days old) N 96.00
S gal. of kerosene at 0.45 each 2.25
16 bags chick mash at N 4,50 each 72,00
31 bags growers chick mash at N 4.00 124,00
54 bags growers chick mash at N 4,30 232.00
paper bags 1.20
medicine 12,00

Total N 539.45
cost per unit: N 2.59 (207 chicks)

b) costs during laying period (12 month)

feed N 1197.25
medicine 47.05
water cost (a) 200.95
Total N 1445.25

Total variable costs: ' N 1984.70
depreciation of building (20 years) 31.70
depreciation of equipment (3 years) 9.27
Total N 2025.67

Returns

egegs (b) N 2407.15
chickens 667.90
Total N 3075.05

Net return (c) N 1049.38

(a) Fetching water from a stream. (b) Prices varied from N 0.63 to N 0.93
per dizen. (c) Labour costs are not included; work is done by family labour,
Non-quantifiable return: chicken dung, mainly used for Yyam cultivation.

Source: compiled by the author from data collected from Umunna Poultry
Farms, Etiti.
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Table 10: Assessment of the Increase in Net Return through Poultry
- Keeping in Uboma (in Naira) »

Year 1972 1972 1974 1975
net return per bird 3.00 3.50 4.00 5.00
no. of birds kept 450 1500 2850 2850
Total net return 1,350.00 5,250.00 11,400.00 14,250.00
Table 11: Assessment of the Increase in Net Return through Citrus

Production in Uboma (in N)

Year

net return per tree

(estimated) 7.00 8.00 9.00 10.00
Total net return 12,145.00 13,880.00 15,615,00 17,350.00
Total opportunity costs

(10 ha) 800.00 900.00 1,000.00 1,100.00
Total net return 11,345.00 12,980.00 14,516.00 16,250.00

Sources: LAGEMANN, J.: Uboma, op.cit., p.19,
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Table 12: Economics of Pineapple Production in Uboma

Experiment started - September, 1973

Completed - October, 1975
Plot size - 0.13 ha
Costs (N)
clearing & raking 7.50
bed making 12,30
suckers 32,30
planting 2,64
weeding 3 times 18.30
fertilizer & application 8.60
Total 81.64
Returns
fruits 104.83
suckers 62.08
Total 166.91
Net 85.27
Net/ha 655.92

Notes:

1.
2.

Fruit harvesting and marketing costs are not included.

Returns made over a period of 2 years, unlike rice and vegetables, which
give returns in 3-4 months.

Future depends on market. As with rice and vegetables, not much can be
marketed locally. Umuahia market cannot absorb too much.
Transportation from the farm and to even local markets is a problem, as
not many fruits can be carried by a farmer.

Land is tied for 2 years.

Yield was 19.3 tonnes/ha.-- approximately.

Fruit size averaged 2 kg.

Source: OFFOR, R.M.O., Project Manager at Uboma.
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APPENDIX II: Methodology (1)

1. Introduction

The choice of the problem which is dealt with in this study was made by a mul-
ti-disciplinary team of Agronomists, Pedologists and Economists. Having
agreed on the problem, the next concern of the group was to formulate test-
able hypotheses and to agree on the data which had to be collected and analysed
to test these hypotheses.

2. Area and Village Selection

Eastern Nigeria is known as an area with one of the highest population den-
sities in Africa, and it was therefore selected as the study area. Having iden-
tified a number of regions within Eastern Nigeria as suitable for the survey,
the State Ministry of Agriculture (the Chief Agriculture Officer) and the
senior hereditary rulers in the regions were approached and their cooperation
sought to undertake the survey in their domain. Various villages within the
proposed study areas were visited with the help of an officer from local sub-
stations of the Ministry of Agriculture to identify villages which appeared to
meet the selection criteria.

For administrative purposes villages were chosen which:

- could be reached within half a day's drive of a central point
where the supervisor resided, and

- are accessible by 4-wheel drive vehicles throughout the year.

Published and unpublished data, and knowledge of the local area by personnel
from the International Institute of Tropical Agriculture, Ministry and Univer-
sities, enabled identification of three villages suitable for in-depth study.

(1) This section has drawn freely on FLINN, J.C. and LAGEMANN, J.:
Procedures for Collecting Socic-Economic Data at the International In-
stitute of Tropical Agriculture, Ibadan, Nigeria. Paper prepared for
the ADC/CIMMYT/Ford Foundation Seminar on field collection of socio-
economic data in Developing Countries. Beirut, Dec. 1974.
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During the first stage of selecting the villages, all cooperating researchers
visited potentially suitable sites to ensure that the proposed villages met the
selection criteria from each researcher's own disciplinary viewpoint.

Once the required number of survey villages had been tentatively identified,
the village chiefs, elders and councillors were Approached, the objectives
and nature of the survey discussed, and its benefits to the villages explained,
and their cooperation was sought to have the village included in the survey,

criteria (2),

3. Selection of Survey Farmers

The pilot survey provided a complete enumeration in Okwe and in Umuokile,
but in Owerre-Ebeiri of about 20% of the households (see Table 13), which
was roughly each 5th house in the village.

Table 13: Number of Households Enumerated in the Pilot Survey
Village No. of households % of enumeration
Okwe 101 approx. 100
Umuokile 93 ‘ approx. 100
Owerre-Ebeiri 135 approx. 20

Source: FLINN, J.C. and LAGEMANN, J.: Farm Management, Utilization
Study, East Central State, Nigeria, Pilot Survey. IITA, Ibadan, 1974.

(1) See: FLINN, J.C. and LAGEMANN, J.: Farm Management, Land Utilj-
zation Study, East Cen‘ral State, Nigeria, Pilot Survey. IITA, Ibadan,
1974 (mimeo),

(2) See: APPENDIX III: Justification of the village selection.
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Several households were excluded from the sampling frame because they did
not meet preconditions (e.g. tarmer planned to be absent from the village for
extended periods). The remaining farmers provided the sampling frame from
which the respondents were chosen.

4, Data Co!le_ction

The majority of farmers interviewed in the survey were illiterate, and none
kept written records of their farming activities or financial transactions. Thus

The data collected from the farmers can be divided into three groups:

- situational data collection;
- weekly data collection ;
- bi-monthly data collection.

The questionnaires and survey forms, which were pre-tested and modified se-
veral times, are provided in APPENDIX V.

Situational data collection

- field sizes, soils and land tenure;

- cropping pattern and cropping history;

- labour capacity and labour input;

- livestock;,

~ yield cross checks for major arable crops ;

- farmers' views of growing crops and their envisaged constraints;
- farmers' attitude towards "improved" practices.

Weekly collected data

- yield measurement of arable and tree crops;
cash income;

- expenditure;

- credit operations.

(1) Detailed information of problems invclved in data collection is given by
YANG, w.v.: Methods of Farm Management Investigations,’ FAO Agri-
cultural Developme Paper No. 80, Rome, 1965,
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Bi-monthly collected data

- market prices for arable and tree crops.

a) Measurement of Fields and Soil Survey

At the start of the survey, and as new fields were opened up, the fields worked
by the respondents were identified by the land surveyor visiting each of the
fields with the farmer. Each field was given a numeric code for analytical and
reference purpose and raarked with a label in the field in order to identify spe-
cific plots (1) later on.

On the field data sheet a sketch map was made showing the shape and location
of the field, the time taken to walk to it and the approximate distance from the
field to the farmer's home (see:Form L 7). The fields were measured by the
land surveyor usiag a tape and compass. To ensure that the correct plot bounda-
ries were identifiad for this exercise, the farmer accompanied the land surve-
yor to idnntify th.e exact boundaries of his fields which were often not distin-
guishat . frors his neighbours' plots and were irregular in shape (2). The
field was then d:-awn to scale in the field office and the area measured with

a planimeter. If the closing error was too large (more than 10% of the cir-
cumference) the field was remeasured. The main problem which occurred
when estimating farm sizes was the occasional farmer‘s unwillingness or
forgetfulness to divulge all the fields he farmed. As the survey progressed
and the farmers became less suspicious of the interviewers, they disclosed
the location of such plots.

During the field survey, a composite soil sample was taken for laboratory
analysis from all farmers' plots. The final information sought on the soil
data sheet {see: Questionnaire in APPENDIX V) was related to soil texture,
slope, relief, drainage and evidence of erosion. The farmer was asked when
he was on the specific piot for the type of acquisition of the field and the ap-
proximate price (see: Form L 12).

(1) It would have been better to mark the plot with different colours, be-
cause the lahels were sometimes destroyed by heavy rains and had to
be replaced.

(2) This was very time consuming due to the fact that farmers were not al-
ways available, although appointments were made several days before
the measurements took place.
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b) Cropping Pattern and Cropping History

The cropping pattern on all tields was identified in May/June when nearly all
crops were planted. On the small compounds all arable and tree crops were
counted. A different method for the near and distant fields was adopted. A
square plot of 100 m? was marked out and at the four ends pegs with white
tops were set in position. A rope linked the four ends which ensured that
analysing was effected on crops within the roped zone. All arable crops wers
counted in the square plot and recorded on Form CP. Fruit and non-fruit
trees were counted on the whole plot and recorded.

The quadrants were not measured randomly for of the following reasons:

- The fields were in general very small (on average
400 - 500 m2),

- When the cropping pattern differed markedly within a tield,
it was divided into several plots (sometimes up to eight piots).

- The time needed for randomly measuring a square plot exceeds
one hour and this would have delayed the beginning of other parts
of the survey.

c) Labour

Data on the labour capacity of the households and initial information of hired
labour were collected at the beginning of the survey (see: Forms L1 and L2).
Labour input data were collected separately for arable and tree crops three
times in the cropping season (ses: Forms L3, L4, L8, L9, L13, L14). The
number of persons and hours worked for all activities and crops by men,
women and children from within and outside the household was recorded.
Farmers had to recall this information for a period of three months, which
was very difficult. This method provided only rough information. A higher
accuracy requires labour data collection at least once a week (1).

d) Livestock

All kinds of livestock kept, sold, purchased and consumed by household
members were recorded once during the survey period. Usually farmers
were conscious .f the number of goats and sheep kept by the household mem-

(1) See also: LUNING, H.A. op.cit., p.61; and UPTON, M.: Farm Manage-
ment in Africa, op.cit., p.225.
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bers, whereas in most cases the number of chickens had to be estimated by
the heads of household.

e) Yield Measurement

Following NORMAN (1) three methods were used in estimating yields of
arable crops:

1) yield plot method,
2) five unit method, and

3) year-end method,

Due to the fact that usually a large number of crops were grown, methods 2
and 3 were used only as cross-checks.

The yield plot method was the standard method of estimating the yields of all
arable crops and the 100 square meter quadrant - measured when recording
the cropping pattern - was used for this purpose. Farmers were requested
to notify the enumerators when they planned to harvest the quadrant, so that
arrangements could be made for the enumerators to be present to harvest
and weigh the crop(s) taken from the ground. The small compounds did not
contain square plots, hence yield data were recorded from the whole plots on
a weekly basis. Whenever possible, enumerators were present when crops
were harvested from the compounds. Otherwise the household members were
questioned e2bout the quantity of their harvests.

The yield plot method was extremely time-consuming (more than 300 plots
with several harvest periods for different crops) and furmers sometimes
harvested without informing the enumerators. In this case the head of house-
hold was asked and the estimated figure recorded.

The statistical problem resulting from the enormous heterogeneity of farmers'
fields should not be overlooked. The attempt was made to reduce this problem
by:
~ dividing a field into several plots when the cropping pattern was
different in the field, and

(1) NORMAN, D.W.: Methodology and Problems of Farm Management In-
vestigations: Experiences from Northern Nigeria. African Rural Em-
ployment Study. Zaria, Nigeria, 1973, pp. 22 et seq.
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- including a large part of the total area in the quadrant (on average
one fourth to one fifth of the total plot size).

Yields from tree crops were requested from the household members on a
woekly basis. Whenever possible, enumerators weighed samples of the har-
vest and estimated the total size of the weekly harvest.

f) Farmers' Attitude towards Trauitional and "Improved" Practices

Such qualitative information was largely sought through a series of situational
questionnaires (see: Forms L11, L15 and Maize Questionnaire). The Question-
naire on farmers' attitude towards "improved" practices was completed after
the new methods were demonstrated and conducted with all farmers (1). This
information provided insight for subsequent investigations related to more
specific topics, e.g. problems and strategies for farming under conditions

of increasing land and labour scarcity, and stratugies of farmers for reduc-
ing the variability of food supply caused by natural hazards (disease, insects,
rainfall). The information on ''what and why' was sought through a blend of
open-ended and closed questions.

g) Financiai Transactions

With frequent interviews, a reasonably accurate profile seemed to be obtained
from respondents of expenditure items, such as capital invested in the farm
(e.g. costs of hoes, cutlasses, extension of land for farming), variable farm
costs (principally hired lahour), major non-farm variable costs (e.g. school
fees), and investment (e.g. bicycles, building materials). However, the same
did not seem to hold true for petty trading and other personal expenditures
(food, clothes, gifts, etc.). This lack of repeatability in response is no doubt
partly due to the farmer's unwillingness to divulge what he regards as highly
personal information, partly also because other members of the household are
responsible for these expenditures {particularly the wives), and he is not
really aware of their magnitude.

Similar problems were also observed when establishing the income and credit
operations of the farm family.

(1) Experiments on farmers' fields were also used as checks on the reliabil~
ity of the data obtained from the farmers.
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h) Market Prices

Prices for major arable and tree crops were collected bi-monthly by obtain-
ing prices from wholesalers at the local markets (see: Form MP), Further,
while the prices per unit varied between markets and over time, so did the
volume of the basic units (agricultural produce typically being sold on a per
unit volume/bunchAuber as opposed to on a weight basis). In consequenc.e,

in addition to collecting agricultural prices, the enumerators weighed five
local measures of crop to enable prices per kilogram of product to be derived,

5. Field Supervision

The villages and enumerators were visited twice a week to check completed
questionnaires and field recordings, and to sort out any problems or misun-
derstandings which had emerged either in completing the questionnaires or
between the enumerators and villagers. Much time was given to discussions
with the survey farmers ‘n order to collect direct information from them
about their farming practices and to demonstrate the continuing interest in
the survey (1). The interest in the project was further shown by frequent
visits of the cooperating researchers.

A number of cross-checks were carried out in an attempt to reduce recall
and experimental error in the data:

- Recorded information was checked against activities of
enumerators with the selected farmers.

~ Cousistency checks were built into the questionnaires.

- Enumerators completed daily field diaries. The information was
checked with the field records.

~ Questionnaires were checked for missing information and data
falling outside what experience suggests to be reasonable upper
and lower limits.,

~ Information collected from the farmers by the supervisor was
checked against the field records.

(1) MORIS, J.R. explains how to gain and keep farmers' cooperation during
intensive field survey. In: Multisubject Farm Surveys reconsidered:
Some methodological lessons. Institute of Public Administration, Dar-
es-S5alaam, 1970, pp. 15 et seq.
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6. Data Analysis

After these field checks the data were punched on computer cards and numeri-
cal codes and values of parameters were checked for consistency.

For the weekly collected data and the data on labour input, computer pro-
grammes were written for analysing the data. Arithmetic means (1), fre-
quency distributions and variations were calculated for a large number of
groups of data and the differences between the groups were tested for sig-
nificance with the students' t-test and chi-square test.

Regres:ion analysis was used to establish relationships between major vari-
ables (2).

When using the production function approach, the following problems prevail,
especially when dealing with traditional tropical agriculture, and they are
more pronounced the more complex the system is:

- firstly, the analysis explains only the allocation of resources at
the mean level. The practical application for the individual farmer
is rather low (3), and

- secondly, & more practical problem, the measurement of major
inputs in traditional agricultural systems is very difficult due
b

- the variability of soil fertility, even within a small
field,

- root crops (with relatively low yields) not responding
very much to available nutrients in the soil, and

(1) Detailed information on the use of measures of central tendency is pro-
vided by UPTON, M. in: Farm Management in Africa. London, £ Y,pp.
209 et seq.

(2) With respect to studying relationships, PENNY points ou.: "Since thLe data
are from socio-economic systems, the relationship between an aspect of
the system and any other aspect should be both cor~istent with all that is
already known about that particular system and meaningful'',

PENNY, D.H.: Hints for Research Workers in the Social Sciences. Cor-
nell University, Department of Agricultural Economics, 1973, p.49.

(3) LUNING, H.A.: op.cit., p.75; NAGEL, F.W.: Die Okonomik der Bereg-
nung bei Weizen in serai-ariden Regionen Nordafrikas und des Nahen Ostens
- untersucht fiir die Ngev Israels. Zeitschrift fir ausldndischie Lardwirte
schaft, Sonderheft 4, DLG-Verlag, Frankfurt, 1975, p.20.
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- the variability of labour input being very high and the fact
hat important pParameters (care, motivation) cannot be
measured,

When comparing labour input and Crop output between field types ang villages,
common denominators are required for the different types of labour and crops

a) Estimating Man Equivalents

Following NORMAN (1), two simplifying a8ssumptions were employed in as-
signing weights:

1) Physical labour Productivity is correlated first Positively
and then negatively with increases in age.

2) The physical labour Productivity of women is lower than
that of men.

Table 14: Man Equivalents Used in the Study for Quantification
of Labour Capacity and Input per Household ang per Field

Labour class Age Male adult equivalents
small child <7 0.0
large child 8 - 15 0.3
female adult 16 - 60 0.8
male adult 16 - 60 1.0
female adult 261 0.5
male adult 261 0.5
male adult (part-time farmer) 0.5

Source; compiled by the author.

(1) NORMAN, D.w. : Zaria Study, op.cit., p.17,
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The chosen male adult equivalents for 'large child" and 'female adult" differ
from those which NORMAN used in his Zaria study. Nearly 95% of the children
in the three survey villages in Eastern Nigeria go to schcol, so that their
chances of working on the farms are limited. The older children, while they
are no longer at school, remain at home due to their inability to find employ-
ment in the region or elsewhere in the State. However, the farmers do not
regard these members as a component of their farm labour force.

The Ibo women are known as hard field workers; their man equivalent is there-
fore higher than those used by NORMAN.,

The estimates of man equivalents do not include the quality of the farm workers,
nor do they differentiate between activities undertaken in urgent or slack farm
periods. Further, according to RUTHENBERG (1), '"the estimate of available
labour in terms of man equivalent (ME) must be regarded as artificial, since
the information it offers reflects the point of view of western observers and

not that of the local social order".

Nevertheless, with the limited time available, a comparison of labour input
with estimated man equivalents seems to be an appropriate method. A survey
with more emphasis on labour utilisation should use the work study approach
for establishing the weights of man equivalents (2).

b) Estimating Gross Return from Crop Production

The comparison of crop output is made in physical (t/ha calories/ha and dry

matter / ha (3) ) and monetary (Naira) units. The physical output (4) from
all crops per plot were measured in kilograms, and the weekly harvests mul-
tiplied with the prevailing market prices during the month of harvest.

(1) RUTHENBERG, H.: Smallholder Farming and Smallholder Development
in Tanzania. Weltforum Verlag, Miinchen, 1968, p.328.

(2) A good description of the ""work study' approach is given by: FARRING-
TON, J.: Farm Surveys in Malawi. The Collection and Analysis of Labour
Data, Development Study No. 16, University of Reading, 1975.

(3) See: Tables with calories and dry matter content of all crops in
APPENDIX XIII.

(4) An allowance was made for yam sets planted.
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The estimation of Eross return from crops is made at local market prices
which were collected during the survey period (see APPENDIX vI).

For comparisons of Eross returns between the villages the prices from one
of the major markets (Onitsha) in Eastern Nigeria were used (see APPENDIX
Vi),

The data from 1973 were taken because they were similar to the local market
prices which prevailed during 1974/75.
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APPENDIX III: The Physical Environment of the Study Area (1)

The survey was conducted in the Ibo-dominated area of concentrated settle-
ment of the former East Central State of Nigeria (2). This area, known as
the Igbo~heartland, has a size of about 5,000 square kilometres which con=
tains between three and five million inhabitants (3).

1, Climate

The climate of the study area

n is conditioned by the properties of two airmasses, both of
tropical origin. These are (i) the equatorial maritime (mT)
airmass originating from the south-west, warm and moist;
(ii) the tropical continental (cT) airmass originating from
the east or north-east, warm and very dry" (4).

The rainy season starts in March and lasts up to November, when the conti-
nental airmass accompanied with “Harmattan'" weather introduces the dry
period with low minimum temperature.

As shown in Figure 3 the study area is located in the region with an annual
rainfall between 2,000 and 2,250 mm (80" - 90").

(1) This section draws heavily on a paper by LAGEMANN, J., FLINN, J.Cc.,
OKIGBO, B.N.and MOORMANN, F.R.: Root Crop 0il Palm Farming
Systems: A Case Study from Eastern Nigeria. IITA, Ibadan, 1975.

(2) The E.C.S5. was divided into two states in early 1976: Imo and Anambra
State. The survey area was located in what is now Imo State.

(3) See: CORVINUS, F. and GRENZEBACH, K.: Afrika-Kartenwerk
Serie W: West Afrika, Nigeria, Kamerun, Blatt 9: Bevdlkerungs-
geographie, Berlin, New York, (forthcoming).

(4) OLUWASANMI, H.A., DEMA, I[.S. and others: UBOMA, op.cit.
p.115.
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Fig, 3: Mean Annual Rainfall

S Abo.e 160°
(D 140~ 60"
120 140"
EE3 10071207
E=3 90~ 100
B2 8090
(T3 70~ 80"
T Below 70°

1 Enugu 7 Abakiliki 13 Owerri 19 Yenagoa

2 Nsukka 8 Ogikwi 14 Umuahia 20 Port Harcourt
3 Onitsha 9 Afikpo 15 Ahoada 24 Uyo

4 Awka 10 Ugrp 16 Aba 22 Catabar

s Udi 1t Obubra 17 Arochuku 23 Opobo

¢ Ogoia 12 lkom 18 Ikot Ekpene 24 Oron

Source: FLOYD, B.: op.cit., p.145.

Weather records are not available for the three survey villages. The climatin
data reported in Fig.4 and 5 are those for Umudike, some five to 50 km awuy
from the survey villages. The mean annual rajnfall in the survey area was
estimated to be in the order of 2,200 mm, with peaks in July and September
and the so-called ""August bredk' in between. Mean daily maximum tempera-
tures determined in the same manner would be highest in January-February
(33° C to 34° C) and lowest in July (28° C), and mean daily minimum tem-
peratures would be lowest in January-February (20° C to 219 C) and highest
in March-April (22° C). The relatively high maximum daily temperatures in
January-February coupled with relatively low minimum daily temperatures
in the same period result from the clear weather prevailing during the dry
season, when both day and night radiation are unhampered by cloud cover.
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Fig. 4: Temperature and Rainfall Fig. 5: Potential Evapotranspiration

in the Survey Area and Water Budget
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Source: OLUWASANMI, H.A., DEMA, LS. and others: op.cit., p.15.

Estimated potential evapotranspiration figures for Umudike (derived by

uging the Thornthwaite method) indicate that on average precipitation falls
below potential evapotranspiration early in November. Assuming a 10 cm
buffer of soil moisture between field capacity and wilting point, moisture
levels do not normally limit crop growth until late November to early Decem-
ber. Nevertheless, the low water holding capacity of the soils may cause
drought stress and yield loss due to occasional rainless periods of 10 or mcre
days, especially during the August period of lower rainfall. The dry season
then lasts four to five months, with rainfall exceeding evapotranspiration
again in April.
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stric Nitosols (F‘AO/UNESCO legend of the World Soi) Map). The depth of
the soil js generally more than two metres, and profiles may reach well over
10 metres in depth. Colours are uniformly red below the surface soil. The
textural profiles show a sandy loam surface soil and a gradual increase in
clay content in the sub-soj] which is usually a sandy clay loam and rarely a
sandy clay (25% to 40% clay), Structure is weak crumb in the Surface layer
and weak subangular blocky ir the sub-soil. The surface structure is relative-
ly Stable, and the soils are not very erodable, Onp bare land, the effect of
heavy rains jg moderate, with Some separation of the clay-humus fraction
from the Sandy matrix under the impact of rain drops. Most lands in the area
do not show appreciable erosion, but gullying takeg Place on the field roads
and in unprotecteq road ditches (2),

3. Vegetatlon

According to KEAY (3), the nhatural vegetatjon in the study area falls within
the ""Lowland Rain Forest Zone in the Moist Forest at the Low to Medium Al-
titude Zone", Ip this vegetation zone, the larger trees are decidous, while
others, which are mostly under-storey plants, are eévergreen. When un-
disturbed, the forest attains a stratjfjed Structure consisting of three strata.
The topmost Structure consists of a few tree Species usually over 36 m in
height, such as Iroko (Chloro hora exelsa) and Obeche (Triplochyton scleroxy-
lon), which are located at wide-spread intervals with the crowns isolated.
They are often designated ag "emergents'", The middle structure consists of
a great variety of Species varying in height from 16m to 36m with small la-
terally Spreading crowns ip contact with each other, thus forming the upper

(1) FORBES, T.R. . A West African Soil Climosequence and Some Aspects

(2) Badly erodeg and gullied areas can be found in the Awka-Orly uplands
and in the Nsukka Udi Plateay, See:F‘LOYD, B.:op.cit. s PP.119~121,

(3) KEAY, R.w.J., ONOCHIE, C.F.A. and STANFIELD, D.Pp, Nigerian
Trees. Federal Government Printers, Lagos, 1965,
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canopy of the raature forest. The third or lowest stratum, often designated

as under-storey, consists of trees usually less than 16m in height, with
spreading crowns frequently bound together by lianas such as Landolphi= spp.
and Combretum spp., which with the many shrubs forra a dense canopy.

While oil palms are the dominant species of cultivated lands, there are few
found in the forest, and where they do exist they are often in the form of
forest outliners or occupy gaps in the forest canopyv. Under these conditions,
the climax vegetation consists of the following families:

a) Leguminosae, e.g. Cylicodiscus spp. and Gossweillerodendron spp. ;

b) Meliaceae-Khaya irorensis and Entandrophragma spp. ;

¢) Sterculaceae, e.g. Cola spp., Triplochyton spp. and Sterculia spp. ;

d) Moraceae-Fig family, e.g. Clorophora spp., Ficus spp.,
Treculia spp.;

e) Ulmaceae-Celtis spp. and Heloptelea spp.

Farming, bush clearing, firing and other human activities have reduced the
forest to mainly oil palm bush with a few isolated patches ¢f woodland and
secondary forest. The large trees consist of specially preserved or protected
plants such as Clorophora exelsa and Triplochyton scleroxylon. There are nu-
merous medium-sized trees such as African breadfruit (Treculia africana),
the oil bean (Pentaclethra macrophylla) and kolas (Cola spp.)}. Under pro-
longed periods of cultivation, the oil palms persist and attain prominence,
with some woodland developing in areas of fallow made up of shrubs and small
trees such as Dialum guineensis and Phyllanthus discoides, which are some-
limes entangled with several combretaceous and other climbers. Some shrubs
which grow from stumps remaining after the clearing of the forest in fallows
include: Newbouldia leavis, Berlinia spp., etc.

Acioa barteris and Anthonatha macrophylla may be purposely planted in fal-
lows, while Ficus, Dialum guineensis and other shrubs are mainly grown or
protected as browse plants. In some areas, prolonged periods of cultivation
with very short fallows result in soils being invaded by certain grasses sucn
as Pennisetum purpurcum, Adropogon spp. and Panicum maximum, while on
extremely poor soils spear grass (Imperata cylindricum) is common. Recent-
ly, the noxious Eupatorium odoratum has become the major climax vegetation
in fallows on constantly cropped land. Around compound farms where peren-
nial crops grow in mixtures with annual crops, perennial weeds such as lca-
cina spp., with underground rootstocks, gradually attain dominance over an-
nual weeds, and in many cases are the only weeds found during the dry seasnn,
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APPENDIX 1V: Justification of the Village Selection

1. Different Population Densities

Detailed information on population densities is available from the survey area
(see Map 1).

The data are derived from the population census in 1963 and show the follow-
ing densities for tha three survey villages:

-  Okwe (L) (100 - 200 persons/km?)
-~ Umuokile (M) (350 - 500 persons/km?2)
- Owerre-Ebeiri (H) (750 - 1000 persons/km?2)

Since 1963 the population has increased, although the civil war reduced the
number of people living in the survey area., GRENZEBACH (1) mentioned
that the highest population density is in the area around Orlu (Owerre-Ebeiri
(H) is located near Orlu) where two million people ar-, living with an average
density of 1000 persons/km*“ in 1974, For the Orlu division itself he found a
density of up to 1200 persons/km?2.

This information seems to be realistic and is verified through the survey data,
The farm sizes in the three villages studied indicate population densities of
250 persons/km2 for Okwe (L), sor persons/km?2 for Umuokile (M) and
1200 persons,/km? for Owerre-Ebeiri (M) (see page 23 ). No other rural
areas in Africa south of the Szhara are under such a population pressure,

and the differences between the villages are very pronounced. Both factors

(1) GRENZEBACH, K. : Luftbilder : Indikatoren fiir regionale Komplexanalyse
- Orba (E.C.S., Nigeria) - Strukturwandel in einem dichtbesiedelten
Agrarraum Ostnigerias. In: Die Erde, Zeftschrift der Gesellschaft fiir
Erdkunde zy Berlin, 1974, 10s5. Jahrg., Heft 2.
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M_ag_l_: Absolute Population Distribution in Eastern Nigeria, 1963

—_
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L = Okwe M = Umuokile 4§ = Owerre-Ebeiri

Source: CORVINUS, F. and GRENZEBACH, K. In: Afrika-Kartenwerk der
deutschen Forschungsgemeinschaft, Serie W, Blatt 9.
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2. Different Fallow Periods

Population densities influence the length of the fallow period. Fig.7 on page
42 demonstrates marked differences in the bush fallow period in the three
villages. The modal values are six years in the low density village, four
years in the medium and one year in the high density village. The figures
for Owerre-Ebeiri (H) are more varied than for the other two villages.

3. Ceteris Paribus Conditions

a) Soils

For comparison of the soils in the three villages, two profiles are described,
one representing Owerre-Ebeiri (Village H) and Umuokile (village M) and
the other representing Okwe (Village L). Both soils are derived from the
same parent material and have the same time of deposition. This is reflected
in similar soil characteristics of the sub-soil. But there are some differ-
enccs in the characteristics of the top-soil. Compared with profile A, pro-
file B has a sandier surface soil with a less stable structure (so it is more
erodible), a higher pH and a higher organic matter content (see Tables 15
and 16).

Apart from the generally sandier surface texture at Okwe, soils in the three
villages are similar. However, the sandy surface texture and related physi-
co-chemical characteristics of the Okwe soil is significant, if intensity of
cultivation in Okwe is to increase. As found in the general area, such soils
are susceptible to a more rapid degradation and, with a land use similar to
that in the two other villages, a rapid decrease in yield potential will occur
on the sandy soils at Okwe.

In the opinion of the pedologist, the soil uniformity of the three survey
villages was not a restrictive assumption.
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Soil Profile Description

Profile A, Orlu Series (Owerre-Ebeiri and Umuokile)

- Classification:

- Family:

- Date description:

- Location:

- Elevation:

- Land form:

- Slope:

- Land use:

- Climate:

Data on the profile:

~ Drainage:

Moisture:

Groundwater:

Parent materials:

Typic Paleudult (USDA)
Dystric Nitosol (FAO)

Sol ferralitique mayennement désaturé appauvri
Clayey; Kaolinitric, Isohyperthermic

15 August 1975

5 47'N 7 OI'E East Central State, Orlu Division,
Owerre-Ebeiri, 1 km of Orlu on Orlu-Owerri road,
1.6 km inside, W of road on Chief Benjamin's Land

170 m

Very gently undulating plateau, long slopes, not
incised (coastal terrace, little micro-relief)

4% south, middle of a long slope, flat across and
along

Oil palm-farm land combination, 1st year of re-
growth after one year of cowpea. Ground cover in-
complete, grasses and scattered regrowth of shrubs.
Ridged land.

See figures of Orlu

Plio-pleistocene coastal sediments (Benin sands or
sands of the Geologic map) clayey material

Well drained
Moist throughout, to depths over 350 cm

Very deep, no ground water even temporarily stag-
nating.
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General aspect of profile: Deep uniform reddish soil, loamy in surface,clayey

Profile description:

Ap: 0-18cm

B 18 - 35 cm

o
w

7]
[

21 100 cm

B22t 100 - 130 cm

B23t 130 - 160 ¢m

at depth. Concentration of medium roots, mainly
oil palm, approx. from 60-100 cm depth, possibly
indicating depth of wetting point conditions in dry
season. Also deeper and shallower roots.

Dark reddish brown (5 YR 3/3 moist), sandy loam,
moderate coarse and medium platy, composed of
weak angular blocky units in lower part of the ho-
rizon; very friable, slightly plastic, non-sticky,
many fine interstitial pores in upper 5 ¢cm, common
fine tubular random pores throughout; many fine,
few medium roots; clear, smooth boundary; pH 4.6.

Dark reddish brown (2.5 YR 3/4 moist), sandy
loam, weak fine subangular blocky; friable, sl.
plastic; few broken thin cutans; sorne thin films

of clay-humus infiltration, mainly vertical; many
fine tubular random inped pores, few medium pores,
common fine and medium roots; diffuse smooth
boundary; pH 4.6.

Dark reddish brown (2.5 YR 3/4 - 4/4 moist),
sandy clay loam, weak to moderate fine subangular
blocky; friable, sl. sticky, sl. plastic, clay bridges,
common thin broken cutans, many tubular random
inped pores; common fine and medium roots; but
many medium roots mainly from oil palm between
65 and 90 cm; diffuse smooth boundary; pH 4.8.

Dark red (2.5 YR 3/6 - 4/6), sandy clay, moderate
fine subangular blocky; friable, sl.sticky, sl.pla-
stic; clay bridges and cutans as in previous horizon,
but somewhat clearer visible; many fine, few me-
dium tubular random inped pores; common medium,
few fine roots diminishing with depth; diffuse smooth
boundary; pH 5.0.

Dark red (2.5 Y1 4/6),sandy clay, moderate fine
subangular blocky; friable, sl.sticky, sl.plastic;
cutans as in previous horizon; many fine tubular
random inped pores, somewhat diminishing with
depth; fine roots.



Table 15:

Soil Profile Data Sheet,

Location: Orlu E.C.S.
Vegetation/Land use: Fallow with Oil Palm

Profile A

Horizon No. 1 2 3 4 S 6 7 8 9
Depth 0 - 18 18-35 35-100 100-130 130-150 190-210 240-260 290-310 340-360
Text class SCL SCL SCL SC SC SC SC SC SC
0 - 2u% 25.0 30.4 33.2 37.2 37.2 37.2 9.2 7.2 39.2
2 -50u% 4.8 3.6 0.8 0.8 0.8 0.8 0.8 2.8 0.8
50 - 2000 u % 70.0 66.0 66.0 62.0 62.0 62.0 0.0 0.0 60.0
pH-HZO (1:1) 5.0 5.0 4.9 5.1 5.2 S.1 5.1 5.2 5.2
pH-KCI (1:1) 3.9 4.0 4.0 4.1 4.1 4.1 4.1 4.1 4.0
Org. C% 1.0 0.72 0.46 0.28 0.24 0.16 0.2 0.12 0.08
Total N % 0.14 0.08 0.06 0.05 0.04 0.04 0.04 0.03 0.03
C/N ratio 7 9 8 6 6 4 S 4 3
Extract.) Ca 0.24 0.16 0.14 0.12 0.12 0.14 0.15 0.14 0.12
cations ) Mg 0.05 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.02
me/100g) K 0.04 0.01 0.01 NIL NIL 0.01 0.01 NIL 0.01
} Na 0.15 0.14 0.13 0.13 0.13 0.16 0.14 0.14 0.14
} Mn NIL NIL NIL NIL NIL 0.01 0.02 0.01 0.01
} Fe
Exch.acJ) Al 1.60 1.52 1.52 1.20 0.96 0.96 0.96 0.96 0.88
me ' i00g H 0.16 0.12 0.12 NIL 0.08 0.04 0.20 NIL 0.16
Cec.SU of cat. 2.24 1.97 1.94 1.47 1.31 1.34 1.35 1.28 1.34
Base saturation % 21 17 15 18 21 25 26 25 22

Source:

MOORMANN, F.R., Pedologist at IITA,

Analysis conducted by Analytical Services Laboratory, IITA.

15:] 4



-~ Location:

- Classification:

Land form:

- Slope:

Vegetation:

Data on the Profile:

- Parent materials:

~ Drainage:
- Moisture:

- General aspect of profile

Profile description:

Af 0-15cm

A, 15 -25cm
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Soil Profile Description

Profile B (Okwe)

Umudike east extension of F.A.R.T.S. experimen-
tal farm

Typic Paleudult (USDA)

Dystric Nitosol (FAQ)

Sol ferralitique moyennement désaturé
Plateau or peneplain, flattish higher part

1 - 2% NW convex

Sec. bush, mainly Eupatorium odoratum

Plio-pleistocene coastal sediments, sandy in
upper layers

Well drained

Dry surface, moist sub-soil

:Deep profile with grey sandy surface and red clayey

sub-soil

Very dark grey (10 YR 3/1 moist) sandy loam,
weak fine and medium crumb to single grained,
loose, many fine and medium roots, many inter-
stitial, few tubular pores, wavy, abrupt and gra-
dual boundary.

Dark reddish brown (5 YR 3/3 moist) sandy loam,
very weak subangular blocky to structureless
single grained; loose, common, locally many
fine and medium roots, some coarse roots; many
interstitial, common tubular pores; irregular,
gradual boundary.



B 25 - 80/95 cm

B..t 80/95~ 230 cm
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Yellowish red (5 YR 4/6, moist) sandy loam,with
patches of more clayey material, moderate fine
subangular blocky; structure hard; common fine
roots, many fine tubular pores; patchy clay
coatings, distinct in root channels; irreg.lar,
gradual boundary.

Yellowish red (2.5 YR 4/6, moist) sandy, clay,

22 moderately fine subangular blocky; firm, slight-
ly sticky, slightly plastic; common patchy clay
coatings on peds, distinct coatings in root chan-
nels; few fine roots; many fine tubular pores.

Table 16: Soil Profile Data Sheet, Profile B
Horizon No. 1 2 3 4 5
Depth 0~ 15 15 - 25 25/70-80/95 80/95-230 230 -+
Text class Sa L Sa loam Sa loam Sa clay Sa clay
0-2u% 13 17 20 40 49
2 -50u% 9 7 2 1 5
50 - 2000 u % 78 76 77 58 46
pH-H,0 (1:1) 5.7 4.9 5.1 5.2 5.5
Org. C% 2.48 0.38 0.34 0.26 0.14
Extract.) Ca 3.24 0.16 0.26 0.46 0.50
cations) Mg 0.75 0.04 0.06 0.03 0.05
me/100g) K 0.08 0.02 0.02 0.02 0,02
)Mn 0.02 n.d. n.d. n.d. n.d.
)JFe n.d. n.d. n.d. n.d. n.d.
Exch. YAl n.d. 0.42 0.49 0.75 0.38
acidity )H 0.54 0.51 0.44 0.80 0.48
me/100g)
Source: MOORMANN, F.R., Pedologist at lITA. Analysis conducted by

Analytical Services Laboratory, IITA.
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b) Rainfall

Rainfall data are not avaijlable from the three survey villages themselves, but
from two locations within the survey area:

Table 17: Rainfall data from two locations in the survey area in
Eastern Nigeria

Umudike Umudike Uboma
1929 . 1973 1974 1974
Jan. 21.8 1.8 0.0
Feb. 48.6 10.7 20.3
Mar. 115.1 155.7 86.7
Apr. 208.4 203.7 322.6
May 266.5 223.8 325.6
June 273.2 349.0 199.4
July 297.9 202.7 347.5
Aug. 271.9 224.4 329.2
Sep. 331.4 411.5 297.7
Oct. 254.0 234.7 295.9
Nov. 76.6 19.3 17.8
Dec. 18.1 1.0 0.0
Total 2183.5 (mm) 2038.3 (mm) 2242,7(mm)
Umudike Uboma
1975 1975
Jan. 0.0 0.0
Feb. 54.3 21.6
Mar. 64.0 142.7
Apr. 330.1 231.9
May 310.8 456.2
June 239.5 172.9

Source: Umudike: Mr.A.O. UBBOR, Agromet. Section, F.A.R.T.S.,
Uboma: Mr. R,0.M. OFFOR, Project Manager at Uboma.
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Umudike is about five km away from Okwe, and Uboma about 20 km from
Umuokile and 35 km from Owerre-Ebeiri (all distances are bee-lines).

Rainfall in 1974 was in both stations very close to the 42 years' average data
from Umudike, and amounted to 2038.3 mm in Umudike and 2242.7 mm in
Uboma, which gives an average figure of 2140.5 mm.

The distribution of rainfall, although there are some differences between Umu-
dike and Uboma, were not significantly different from the 42 years' average
rainfall data (tested with chi-square test). The data verify information col-
lected from farmers in all three survey villages that rainfall was ''average'
during the survey period.

c) Landscape (topography)

The landscape in Umuokile and Owerre-~Ebeiri is very uniform. Both villages
are situated on a very gently undulating plateau. The slopes of the fields are
within a range from O to 5%, the modal value is 2 - 3%. 75% of the fields in
Okwe are similar to those in the other villages: they are situated on a gently
undulating plateau with slopes from 0 - 7%. The remaining 25% of the fields
are located in sloping areas with slopes from 10 to 25%. Due to the fact that
the bush fallow is the longest in Okwe, the effect of run-off and soil erosion
was not very severe.

It is therefore assumed that the fields on slopes do not significantly affect the
result of the data from Okwe.

d) Land Tenure

Farmers were asked for all plots (370) how they acquired the land cultivated
during the survey period. 70% to 78% of all field were inherited, and leased
plots accounted for from 8% to 19% of all fields. Communal land played a role
only in Owerre-Ebeiri and accounted for 20% of the fields (see Table 18).

e) Infrastructure

All villages are accessible by two-wheel drive vehicles throughout the year and
are situated close to tarred roads. Owerre-Ebeiri is - with respect to trans-
port availability - in a comparatively bad situation. The roads to the nearest
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Table 18: Types of Acquisition of Land in Three Villages in
Eastern Nigeria (as a percentage)

village inherited leased communal other(a) total
Okwe 78 19 0 3 100
Umuokile 71 8 1 20 100
Owerre-Ebeiri 70 9 20 1 100

(a) includes: purchased, gift, exchanged and pledged.

Source: compiled by the author.

sizable townships (Owerri and Umuahia) are in a poor condition. Costs for
transport by taxi are shown in Table 19,

Table 19: Taxi Costs for One Person from the Survey Villages to the
Two Nearest Sizable Towns. Prices in Kobo.

From to 1973/74 1974/75
Okwe Umuahia 30 40
Okwe Ikot Ekpene 50 60
Umuokile Owerri 20 30
Umuokile Umuahia 50 70
Owerre-Ebeiri Owerri 40 80
Owerre-Ebeiri Umuahia 70 150

Source: gcompil d by the author.

The differences in transport costs between 1973/74 and 1974/75 are mainly
due to fuel scarcity.



- 189 -

The local markets which farmers attend every four or eight days are located
either directly in the village, as in Owerre-Ebeiri, or very close to it., En-
yiogugu, the market for Umuokile, is 0.5 km away, and the Ndoro market is
2 km away from Okwe. Farmers transport their products either by headload
or by bicycle. Cyclists transport products from the medium and high density
villages to the local markets for a fare of about 10 Kobo,

f) Influence of Towns

The next sizable township to the three villages can be reached within half an
hour's taxi drive. Owerri-Ebeiri is located one km away from a town (Orlu)
with about 5000 inhabitants, This fact is probably a weak point in the survey.,
On the other hand extremely high population densities can usually only be
found close to townships.

g) Physical Availability of Production Factors

Farmers obtain their inputs, like yam sets, cassava cuttings and seeds either
from their previous harvest or from the local markets. Mineral fertilizer was
not used at all during the survey period - mainly due to non-availability to the
farmers - though insecticides (Alderin dust) were used by five farmers in
Owerre-Ebeiri, since they were available fram the Ministry of Agriculture
and in the market of Orlu.

Credit is not available from banks, but farmers obtain credit mainly from
friends, relatives and traders. It is concluded that traditional production
factors are available in the three survey villages, but mineral fertilizer and
chemical inputs are not generally available due to a poorly organized distri-
bution system for these ''new inputs'',



APPENDIX V: QUESTIONNAIRES

Root Crop/0il Palm Systems Survey Questionnaire 1 Form L1
Name of Head of Household Case No:
Village: Enumerator: Date:

1. The household (Labour stock)
——_skN0d

Note: All questions are directed to the head of the household. List all members of the household
starting with the head of the household, his wives and children followed by relatives.

List of Hcu:sehold members normally living with the Head of the Household

Non-farm work
INO Relationship to Sex Age No. of yerars Type No.of days Wage Only
Household head M or F Schooling per week per week Sparingly
I ,
3 -
4 8
> '
6
7
8
9
10
11
12
13
Household members away from home
o J Relationship Sex Age Occupation Education Farm Support
1
2
3
4 4
5 [
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ROOT CROP/OIL PALM SYSTEMS SURVEY

Questionnaire 2 Form L2

Name £ Head of Household:

Village:

Case No.
Enumerator:

Jo Non-tamily latour

Date:

Uid veou hire any labour this year?
It *he Answe:r s yes, asx the o llowing
Crop oactivit Mot lass o f lar_ar Nooot o perslns hared No.ut days; Wage rate per day* | Office usd
——t 4 - ‘
) i
i
e $ —— —— e i ]
e [ -
2=}
-t
e e o e T e e e e
H '
e e e e b (RO R S — e _
e — ——— " el o b i = U U S -
: t :
: h
- - P — P —
: ¥
: : i
e i et e — ———
al T atnm a® 4w st tweal Dr GalscLlter, o0t w.troaT B
It Tt et 5y FTtema iy Tafe TN DUt laliolt
Vil oy ceowmg iy i3 Lalnosle royoer tarm 10 years al
LR SR ol 4 [
whooy ore M, oy BT [ PRI S SRS S T Y
] - [
" -
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTUAE MOOY CROP —OIL PALM $YSTEN SURVEY ]
QUESTIONNAIRE 2 HUSBANDRY PRACTICES - CROPS FORM TYPE: L3

@ VILLAGE m CASE No. ItD PLOT No mj [j DATE

ENUMERATOR _____

NOTE Comptete for asch plot Form L3

Ask what is dons on the rlot from January 1974 up to the time of Qe ation, ung.

FARS, Y LABOUR NON FAMILY LABOUR
P (No [rensonitr | wo | woums | xmwb 3 | wo [ wouss

TYPE WHICH CROP(S) MONTH

)
1

121314 19 MN=17]18 = 23 n 2-2024 -~ 2

CLEARING

z

BUANING

RIDGING

1 |
! |

MOUNDING

1 CRO®

2 CROP

3 CRoP

P
L
A
N
T

L} CROP

] s cnrop

x|z (rfz ||z (2

Nl ¢ cror
G

7 CROP

>
o

z

STAKING

»

THINNING

st WE- VING

APP OF FERTILIZER

2nd WEEDING

HARVESTING

CARRYING TO

THE HOUSE

PROCESSING

rrie 2|2 glzlz |2

COMUENTS
M A - HEAD OF HOYSEHDLD (2) E - HIRED

B - WIFES) F - EXCHANGE
[ CHILDREN G - COMMUNUAL
0 - OFVHEAS H - OTHERS
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1

[F]

QUESTIONNAIRE 2

: CT] T
VILLAGE D CASE No. PLOT No. [:[:!

INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE
HUSBANDRY PRACTICES - TREES

ROOT CROP — OIL PALM SYSTEM SURVEY

?

ENUMERATOR.

FORM TYPE:

L4

D DATE

NOTE: Comptats for sach plot Form L4

Ask what 18 done with the tess from January 1974 up to the time of queationning

TYPE WHICH TREES ! LONTH HOURS
[ 10~ 12 [13-16] 18 — i1
81
.81
TRMMING | B1
B1 . 1 i
— - — HARVEST QUANTITY
B1 | IN LOCAL UNITS
82 |
LR
82 l i
HARVESTING 62 |
-
.82 |
2 P
S
CARRYINGTO ' 83 b
THEHOUSE, B3 | L
MARKET 83 | o k
; |
| Lo i
OR 83 . - :
FACTORY g3 | b |
) : 5
PROCESSING B4 ’
WITHIN THE [ _
. i )
HOUSE HOLD o |
B4 P !

What are you doing with the branches and feaves of thesa trees?

COMMENTS
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INTEANATIONAL LiSTITUTE OF TROPICAL AGAICULTURE NOOY CROP ~ OIL PALM SYSTEM SURVET
QUESTIONNAIRE 2 CROPPING HISTORY FORM IYPE: Lg
1 2 34 5 8 7
m VILLAGE D CASE No, ED PLOT No, D DATE.. ENUMERATOR____

NQTE:  Comotete for epch plot Form LE

Place yourseit in the middle of the plot and aek:
1. WAat has been FrOwn on the plot you are Standing, disregading the history of neighboueing areeg

2. Crops plan 1o grow [rom now until returned o bdugh

2 YEARS AGO LAST YeAR

CROPS
GROWN

|

1. Why do YOu use this crop mixture which we have just discussed, on this piece of land ?

2. Dows this plot grow some Crops better than others ?

4. How long was the Previous bush fallow on this plot ?

6. How long do You think you will leave this plot in bush before it is cropped again?

{c} other reasons (which)

(a) because of rradition D

{b)  searcity of land

Sail fertitity

Which crops better ? "hy? No shade
R Shede

Other reasons
Soil fertility
No shada
Shade

Other reasons

Which crops worse ? Why?

hy do you cultivate this plot in this manner ?

17 mounds \\
of ridges \’\

or zero tillage
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE

ROOT CROP — OIL PALM SYSTEM SUAVEY

QUESTIONNAIRE 3 HUSBANDRY PRACTICES - CROPS FORM TYPE: LD
1 2 3 4 5 &8 7
] wes[] awwe (1] merw (L]0
DATE ENUMERATON:
NOTE: Complete for each plot Form L8
Ak what is done on the plot from July 1974 (Questionnaire 2) up to the tim) of questionning
€ WHICH MONTN FAMILY LASOUR NON FAMILY LABOUR
TYp CROME) ® | wa fransonisl 1 | Ne. [HOURS wuxp 1 I Ne. | wouns TOTAL COST
* A 18=17]18 = 30 1 =21 - e
CLEARING A" 12911 i1 1 EJ 2 14- 18 F1] 30
BURNING A2
RIDGING A
MOUNDING M
P
1. croP | A
L
A |2 cror |as
N
T |3 cror |as
|
. P | AS
N |4 _cro
G |s. cror |As
STAXING As
THINNING A7 1'
T
WEEDING |
FERTILIZER A |
H1v croe |m
R
¥ 12 caoe |2 |
? 3. cro® ez ! ' | : i
N * ! ! | |
G |+ cror |m2 : ! i
* :
CARRYING TO |1 i l L i
i T
THE HOUSE ] : | ! i ;
i i
" l | f
PROCESSING : ; :
| H
- I j : i
COMMENTS
111 A - HEAD OF HOUSEHOLD (21 € ~ HIRED
B - WIFE F - EACHANGE
C - CHILDREN G - COMMUNUAL
D - OTHERS H - OTHERS
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE ROOT CROP — OfL PALM SYSTEM SURVEY

QU[S:IONNAI‘[J HUSBANDRV PRACTICES—TREES FORNM TYPE: L9
1

D VILLAGE D CASE No. ED PLOT No, Dj D DaTE______ ENUME’IA"OR\___

NOTE  Complste for each plot Form L9

Ask whsl 3 dane with the treas from July 1874 {QUESTIONNAIRE 2) uyp to the time of questionning

WHICH MONTH FAMILY LABOUR NON FAMILY LABOUR
TvPe TREES P [Molrtnsons) 1| mo. | HoOuAs unp 2 No. HOURS T01AL cOpT
[ O 12[1314 18 J8-17{19 ~ 20 11 a2 = =2 2! = 13
81
i |
81 - } |
TRIMMING | g, P [ ] ‘
T i ] ‘
8 - ———— b If J l ! ’
; i I ]
81 : , | X ; ‘
! i
%2 ] ] | |
! ' t ! !
B2 | ! : 1 '
| e e a———
HARVESTING | B2 . ! ,
I B S Y SR
82 X ! .
— - —
82 ! | ;
i
CARRYING 10 | B3 o P ' .
= i :
THE HOusE. | B3 P L !
. ' ' X
MARKET | B3 b b T i
T H . N I . 1 '
R 8 ‘ I L ‘
FACTORY . ‘ 0
83 [
Lal JUENE N S i | ]
PROCESSING | p4 ‘ P ' : !
S ; ; ,
i i I
WITHIN THE | B4 L
HOUSE HOLD | B4 b :
S N 4 ‘
: i
ad | ! 1 i 1 . :
COMMENTS
1A - HEAD OF HOUSEHOLD 2: E - HIRED
8 - WIFE b~ EXCHANGE
C - CMILDREN G - COMMUNUAL
D - OTHERS H - OTHERS
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE

ROOT CROP -- OIL PALM SYSTEM SURVEY

QUESTIONNAIRE 3 LIVESTOCK INQUIRY FORM IYPE: L0
1 - k] 4
i H ! M ‘V o ]
[ ViLLAGE ] Castno | L DATE . __ o ENUMERATOR _ . __ . __
LIVESTOCK OWNED
™ AGE [ Nty | VALUE Acz
_ .y . 12.13 .18 14-2%
GOoAars jusoen 1 ru_[as ! f joven 1 wa.f a2
b e H - _— e b
SHEEP weces 1 ve.fac I oves + vafaa
L~ B : [
PGS w—cm 1 va |42 f I oven 1 vl &
i i e
CHICKEN  jamer suwiss . i bvwn s ang ax
’ ' + —
OuUCKS ™ i ; 1
. i '
i "
OTHERS . l l ! “]

LIVESTOCK PURCHASED IN 1974

N DUCKs OTHERS A
NO IVN.U[ N0 | YALUE
_t-__‘ 40 j41-a $2-8) | ba—se | c
= “ o
«

T ]
e - - wm e T Lw 3133 ;I8 - a0 [&
i ' !
» 181 ! | 82 53 ! “
- UVESTOCK CONSUMED IN 1974
GOATY ! SHEEP as CHICKEN pucss OTHERS
i
o vaE | mO | value ~o ]luu: wo |vaLux w0 | vaLug no |vawue
- .o ST e e RS YT T SRR S s
= F1 2 ! "

HEAD OF HOUSEHOLD
WIFE(S)
CHILDREN

OTHERS

L61
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INTERNATIONAL INSTITUTE OF ROOT CROP/OIL PALM SYSTEM
TROPICAL AGRICULTURE SURVEY
QUESTIONNAIRE 3 OIL PALMS FORM TYPE L11

Village Case No. Enumerator:

Do you have now more or less oil palms on your land than 20 years ago?
If not the same, why?

Dic you plant any new oil palm in the last 10 years?
yes,howmany? 1. Wildoilpalms "~ 0
2. Improved oil palms_

When do you consider it worthwhile to fell an old oil palm tree and plant
another one?_

Do you have any plots where vou recently cleared the oil palms in order to
grow more arable crops?

Do you have any plots where you intend to increase the number of oil
palms?

No.of Plots,,,......No.of oil palms

Could you plant oil palms on your distant fields?
Would they yield?, if not, why?

Do you feel it would be better to have improved oil palms in pure stands
or intercropped with arable crops?
Pure stands Why?

Intercropped Why?

L RN D I A O I

Have you heard about the O1] Palm Rehabilitation Scheme”
Have you participated?
If not why”

Under which conditions would you partic Ipate an such o scheme”

[ S,

How do you proce oo the oit bune he,

Pe Who o ree o able for procesange thee enl b e

120 Avkothe reopons yble pegon What <hould b done to ke the Prow eoanye

work eacaer andd qugker
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INTERNATIONAL INSTITUTE OF ROOT CROP/OIL PALM SYSTEM
TROPICAL AGRICULTURE SURVEY
QUESTIONNAIRE 3 LAND TENURE FORM TYPE: L12

Village . Case No. Enumerator

Plot No. Type of acquisition+ Year Price

+Distinguish between the following types of acquisition Inheritance,
gift, purchase, lease, share cropping, communal, other (specify)

If you want to crop more land, can you get it?
From whom? Price?
How far away from your house?

INTERNATIONAL INSTITUTE OF ROOT CROP/OIL PALM SYSTEM
TROPICAL AGRICULTURE SURVEY
QUESTIONNAIRE 4 CROPS FORM TYPE L15

Village Ciane No, Enumerator
e e ————— ——————

te Do you now grow moare or lea,

Cuasinava Wy
Yam Wy
Coeayam T Why
Mgz e Why

than 10 yvear o gy

2. What are the tiagor protdeme which prevent souancreaany your yieldns of

(.‘m.'\.w‘l‘
Yam N
Cocayim
Muaize

Lo M phanting tiater tals were pot scar ey whal would you grow and py what
Pt G 2
Cruopes Propottion (as )

TS et < v < gy R

TR A XN b g o
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o
.

What are you doing to increase the yields of your crops?
Cassava

Yam

Cocoyam

Maize

5. What farming practices do you use now that you did not 10 years ago?

6. Why have you changed your farming practices?

7. Why do you prefer intercropping to sole cropping?

8. Which crops need most manuring ?

High Medium Low
Cassava
Yam
Cocoyam
Maize

9. From wtere do you get manuring and mulching materials?
1. 2,

3. 4.

10, Do you have enough manuring and mulching materials?

11. Do you bring such materials to the crops on your distant fields?
If not, why?

12. Are there yield-increasing methods vou know about but don't use?
Practice Why does not use

13. Do you know the price of 1 bay of min, fertilizer?




ROOT CROP/OIL PALM SYSTEM SURVEY

INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE
FORM TYPE L16

TREES ENQUIRY ON FALLOW PLOTS

Date Enumerator

Case No.

Village

fFrallow ] Dis- J0il |Raffia| Cocoy Pear|Citrus| Cocoa Banana | Plan| Paw {Mango | Bread|{Oil |Guava Others<|Non~
Plot No| tance [palm} palm | nut tain | paw fruit |bean Fruit
Trees

102

Total

ed from any fallow plot one of the following items:
WhiCh?) e ieeeeceeesvancenacsccacnocannes
Others ,...cccccocsccacssssscnncs

A sk the farmer whether he has collect
Crops

Leaves

Firewood
Mulching material

1. Estimate No. of minutes to walk from the house to the plot Comments:

b Identify kind of tree(s)

=
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE ROOT CROP - OiL PALM SYSTEM SUAVEY
avestionwaimes . HUSBANDRY PRACTI CES - CROPS  rorw rver 1
1 2 3 4 [ ?
B e O e LL] war 10
DAYE . _ ENUMERATOR

NDTE  Comolete tor sach plot Form L 13

Ak whai 18 done on the plot from September 1974 {QUESTIONNAIRE 3} up 15 the time of questionning

—

e PAMLY LASDUR Y | { 0N PABRY LasOUS

. WHCH
A CRoPR * [
200 mecnem 5| Ne, | matnge X ] e MHOus + TOTAL COST

-~ 1 = - =

CLEARING

BURNING

RIDGING

MOUNDING

t CRrOp

2 CAO»

Z2_zpr v

STAXING

THINNING

WEEDING

FERTILIZER

1 CRO®

2 CROP

J Crop

OF- somcmpy

4 ChoP

——t ]

CARAYING 1Q

THE HOUSE

PROCESSING

:rrraauunnzngz:gg & |zlz(z(2

COMMENTS
t1r A - WEAD OF HOUSEHOLD ,2) E - HIRED
B - WIFE F - EXCHANGE
€ - CHLDREN G - COMMUNUAL

D - OTHERS K~ OTHERS
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INTERNATIONAL INSTITUTE OF TROPICAL AORICULTURE AOOT CAOP - OIL PALM SYSTEM SURVEY
QUESTIONNAIAE 4 HUSBANDRY PRACTICES -TREES FORM IYPE L 14
[

2 1 4 s 8 7
0] wiesee [ ensene L1 Jovorme. LT [ oare p——

NOTE Complete lor each plot Form L 14

Ask what 18 done with the Uees from September 1974 (QUESTIONNAIRE ) up © the time of questionning.

T fammiy Ladous 37 | HON PARNCY LAROUS
- Tadomr & [ e | aowma | vorarcom

-
-

TRIMMING

HARVESTING

CARRYING TO

THE HOUSE,

MARKET

OR

FACTORY

PROCESSING

WITHIN THE

HOUSE HOLD

glejeiziz|slsigiaia|B|r(R|R|B|2(2(2|2

COWMENTS

{11 A - HEAD OF HOUSEHOLD 12) E - HIRED

8 - WIFE F - EXCHANGE
C - CHILDREN G - COMMUNUAL
D -~ OTHERS H - OTHERS
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE ROOT CROP — OIL PALM SYSTEM SURVEY
WEEKLY YIELD MEASUREMENTS - CROPS
B 2 ) 4 s & rore e YM.C
VILLAGE CASE No. l '!El ENUMERATOR _ _
N T L] R N [ =-]
. "moT 31 Wolumigr (2] . ROV | 1 | Ko, 2} -JMor {1ime. ml‘ st
s - .
a L 1t] ty talyg L L
14011 ol 1 (N SN ! 1ad v n I J
™~ PR .
23]ty 1 JE N > 1 f 1 a 1 13
i) [ 1) g 1 ol %], 11 A -baseTs
) ) % .
oxRA B — RASINS
1]y ] 2 Y =1, I
GROUNDNUT 1 BN _ﬂ\ taf 11 ! J I I B, B N C-Tumss
r
A O - CIGARETTE CUPS
VEGETAMES L 11] 1 11y 11 (1l T, adey
- Y '
Tergia 1 )1y ! Tul i3 Ld 1 21, Ll € -BuNCHES
weLon 5 P o F — BUNDLES
11411 1 LN 1 Lif gy 1 L I
PUMPRIN 1ad I | P 'l B L I G -Omens
& Vi *
TomaTo | I O B ) B 1] 1t o3 1! t1]a 53 N S i
-
i B P —YIELD FROM
SEANS - 1 11fr e =t 1 1pg 1 x 1 Ll %ll ! LR ISUT -‘E(L)u rLoT
x
PINE APLE \ 1a] s i B wo | 1ad 1 ]a‘ s i $ - YIELD Fom
q " | . SQUARE PLOT
rrer 1 pr}gy “"l Il o B pab o Y,
UTED PUMPKI M 20¢
Rt 1 e ! €t paf oy 1 ol [ e |
X <> S ¥
" o8
Owions 11y L N I » B vl ey RUSH!
3 P
1el 1t 1 L1l A B I e R 1 b]
T 11l 1 1} 1t 2 11l
1 115t 1if 1) 1 10l 2} 1 Ll
COoMMENTS:




- 205 -

ROOT CROP — Otf. PALM SYSTHS SURVEY

TREES

-7

™

FORM ITPE

WEEKLY YIELD MEASUREMENTS -

ENUMERATOR

T
B 4 4 4 i - 4 4 4 -+ A_ -4 e 4 [
LESEEEREEREREEEEEREN"
IR R R A SN &
¥ m_,., ¢-‘4“‘. 11 M SR A C
3 ] e s S S 0 s SN SO S S
s g R R I A B
1 m $/ 2| 88 H. - -
- 4 4 4 - 44 § ! . © 0l
m umJ‘Q‘#Lu;g,_AM. Co vt
& 2 1 by !‘,.x,..y,. M 4« 5
: ﬁlfififiij
m b S A.Mr.fﬂ.l‘ Porbe e e vt
g ] B S ot 0 i s S S ol
e RENEREEE R R AR RS
2 BRI & ®] 3] ¥ DL Iy
£ C] AR A
z H q | ﬁw*_ _ mm | Yoer
L HIBEE EHEHE PR EE 14
- SN R T
mwimmwwmmm::_m_“,
Co I :
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INTERNATIONAL INSTITUTE OF TROPICAL AGAICIRTUME

WEEKLY SUMMARY EXPENDITURE

v 1]

VILLAGE ﬂ

CASE No.l I l

AOOT CROP — OIL PALM SYSTEM SURVEY

FoRETYPE: R

ENUMERATOR

FARM EXPENSES

FERTILIZIR

resnICIDES

CUTLASY. A
HOES, SHOVILS

LAND MENT

PLANTING MATERIAL

UVESTOCR FIED L1 1
ANIMAL | O T |
| I S

) D N T

I B '3

NON FARM EXPENSES

1w sge
. 1

CLOTHING

| wipicat

SCHODL PINS

TRANSPORT T I
nCveLt T
PETTY TRADING L0

HOUBING

TAXES

EIGI
ENTENT AINAEN TS

QIrTs

CONTRIBUTIONS

REROBINE

MATCHES

LOAN RETUANID

FOOD EXPENSES

YAMS POV T
aam | T
CABSAVA ROOTE L4
COCOYAM L y
uar | N T
oxma 1 VSl 1
OROUNDNUTS [T
VIOITABLES P
TILPEAIA (gL
MILON L
PURSTIN PR
TOUATO Ly
s [ )
PN APPLE L
PPN

PLUTED PumPtIn R

ONIONS T
1Y | ST
MAD Lo 11

_aice I W |
WEAY [T
rran Ly s

| taas 41
saLT )
oA L

na0ts el
PALM DIL Lot b
PALM WINE Ly s
ROLA NUT L i L
o1 MANS L1

COMMENTS
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE

ROOT CROP . OtL PALM STETEM SURVEY

WEEKLY SUMMARY OF i%CONE Form TYPE: 1
1 2 3 & 5 6
I A I VILLAGE l I CASE lej] WEEX I [ I ENUMERATOA.
OIL PALN P s mwe SOLANUT COCONUY AR amus ﬂ
T SUNCHEY on REWELS
& |m od [ [0 [ ] o " L]
3 111 ¢ .1 1 L)1t 1.2 1) | LA L1t} 1l 1 34 (] I} -
5 PLANTAIN PAW AR BANGO BREAD FRTY B W00
]
F " AH 13 17} 18 » 7
1 4 1t 11 43 LI 11 11 teded 12ty 1 111 1 21 [l L1 4
Alc YARS GARI CABAVA jcocoram (S [ iexTARS | TRremA oo ]
[}
Rjoixn 2 - n 2 = -3 b e
4 11 1t ] Li b1 L1y 11y L 11 114 " L2
Bis ]| |neeun ToNATO 8EANS o rEPER  ALUTED UL
» n 2 n e 3% »
Lt Py Lrge Ll | NN L4 101 ) PN
s GOATS SHETP rGs cHicxen DUCXS Dogs
7
o
c [ 13} (-3 ] < [ L
X 1411 1) 1111 L1 by 111 T S ot 1 FEET Y
s
» . MO 0—t4 (]2 [2]-2 7| -2 [B] M-m [ cn e
o . . » Jawounr | v |amoumy | - aERy " 30
| ]
. 1 31 . 1 1. 3 | L1 1 2 21} FE ¢ A
. 1111 11 1 a2 2 32 FELEN 1 11 3 3 11 1 3 1 I 1 A
111 11 1 3 131 ) S 'S 1.1 La i 1 11 .
COMmENTS:

* A — OFF FANM EMPLOYMENT
8 - GIFTS
C - esusu /caepir
D — PETIY TRADING /TRADING
E - PENSION
F - OTHER
G ~ CREDIT MEPATMENT

02



INTERNMATIONAL INSTITUTE OF TROPICAL AGRICULTURE ROOT CROP — OIL PALM SYSTEM SURVEY

802

) 2 - WEEKLY CREDIT OPERATIONS FORD TTPE:  CO
5 &
l‘ ] VILLAGE D CASE Nom "Enm ENUMERATOR __ -
LOANS GIVER . i
OATE P ATENT
c Amount ] ouE :wvn'm: PURPOIE OF LOAX
A IREN kW-w - ‘.-r
8 "
H E
14 4 4 o B
AmouNT | DATE WFATMENT | \xount DUt PURPOSE OF LOAM TYPE OF \TEM LOANED
? Kot e wen [nm
N o
g
o EEd
11 L1y BFY
LOANS RECEIVED
DA ATMENT | pp ™ .
o ot e ot AROUNT OUE PURFOBE OF LOAN
AL D=-& juae Uen |ow
’ L]
H
11 ) ) 1 1 1 1
anount | ““-I‘“-’“' ABOUXT OUR PURPOSE OF LOAN | TIPS OF 1T LOAMED
: B e -9z 8304
.
|
o . N
LY 1 ¢ 1 1 21
COMMENTS: -
°70 - LASOUR 65 — FOOD
71 ~ FERTILIZER 88 -~ TOOLS
72 — PESTICIDES 81 — MCDICAL
78 — LAND SENT 82 - 3CHOOL FEES
ond EXTENSION 85 -~ PETTY TRADING/
TRADING
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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE
ROOT CROP - OIL PALM SYSTEM SURVEY

plot No. ...

..Date:.....

seove e

Surveyed by ..o

SOIL DATA SHEET (Field)

P E R

Depth | Texture

Colour

Others

—

Soil Unit

% Slope

Form

pPosition

Land Form

Relief

Micro Relief

Land Use

Weeds

Trees

Drainage

Ground Water {(cm)

Evidence of Erosion

Human Influence

Name of Head of Household:....o.ocenvacene

Village:..oeveseocess

Kindred:......

.. Case NOivesoeeoneonn

DALE: i eesveesacsonsnoass

Enumerator:..... tesesessecen

Name of Fleld:.......

Size of whole plot:

Size of square plot:.....

Type of Crop

Type of fruit tree

Age

No

T

Non-fruit tree
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ROOT CROP/OIL PALM SYSTEM SURVEY IITA
Record of Local Market Prices Form: MP
Village: Date
Enumerator:

Price per Weight in Price
crops Local Unit Local Unit kg/gr per kq
[Yam 3 Tubers
ICocoyam Basket or basin
Maize 1 c.c.

Cassava roots Basket

jGari 1l c.c.

[Me lon 1 c.c.

Telferia { bundle

Pumpkin 5 fruits, seeds 1 c.c
Fluted Pumpkin | fruit

Pepper 1 c.c.

jOkra 10 fruits N
Tomato 10 fruits
[Vegetables 1 bundle

Pineapple 1 fruit

Beans 1 c.c.

jCowpeas 1 c.c.

Groundnuts 1 c.c.

Rice 1 c.c.

[Trees

j0il palm bunches

1 hunch* ~r 1 basket

Palm oil

| beer bottle

Palm wine 1 jar* or 1 calabash
[Kolanut 10 pods
Coconut 1 nut
ICocoa 10 pods
Pear 10 fruits
Orange 10 fruits o R
rapefrult 10 fruits N
emon 20 fruits } .
Banana 1 bunch o B
[Plantain 1 bunch i T _
[Pawpaw 171 fruat N R
pMango 10 fruits Y PR
Breadfruit 1l cae. o _ _ B
011 _Bean V basket I I
i
— e e e e e o oo b st e ot o el 2 e e UBE——
* jdentity which unit.
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MAIZE QUESTIONNAIRE

Caso No. Date

Good day, now thit your maize plot has, been hapvestsd we would appreciate
very much your opiion on the iatze and the way we ashed You to grow i,

Your suggestions and pleas will help ua develop Letter matze varietiss and
botter way« of prowiy the niaise,

1.

3.

ol

9,

Were you satisfied with the yield Irom your marro plot?

YEs )t S Nev( [ PR

Why were you ot fied with your majse yiohi”

What do you think wers the major reasona fop yous poor yialds?

What do you think « sul f Lave teean done aleul thesza jiroblerns?

Ta Q6
What factors do you think cofaributed 1o the gewm yielda?

Fartilizor cost e §ora tag. Lo you think the extra vinld from ysing
the foyailicer fakes iU a s thwbiizn ' Yiul | LA

Do you plan ts uee tertilizer on yoar maie Trafogh 16
YES O e NUL ) e G

Why woti'ty oy une fotilizet 6y oyt $976 malte eyop?

To Gl
How many Lage wiil y ou tuyy ?

Many fattiets had protioma with shije afta this yuar,
Boyoy think the Altarin Just effei Hrely contf slied (ko white ants?
Yioof ] i i

ABJopin Just  oozts €5 b tes 3 a2 kot
a) oy ihten b Trag 2fre heel yest © ¥E 3 ( } 50 { )
G) mhofe i culd yoy gy ite

£) ko wmhiio b Fofe will 5y oy wze it ?
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12, I you grow our maize again next year which of the practices we nuggested
would you follow, which would vou change to =ull your neods?

Chlianhpe” How practice modihied

plot prepataty n
spacibg of St b
date of §lantiye
o, plants stand

——n
sode fop halle
fortilizes nt | lanting
fertilizel at 4<° mechs
e e o -
jcatly weeling
laley woelllig
jheecl v ontt ol

" yun Gf fiu, "1}::, ?iil' Lf‘; YI';‘gY‘l sile - :'lw:!?;f:-

13, S hjck of the fhatageR ebl fFadli o me Yave fasd Tt laleit g ates.d dui

you Whink groost i# et Uy fbisete € poof Faide paeids

P, What fa oy 3 pow tRELE #oaiide 1id o) the vied " oy uf #aife’

15, WEadd 3w fiabt Atiz vafests i f fialfe hetl 1o af w2ifg wef Fo miehias
lioh s gl 3oie Lak Ll fay t.4 35~ tertilizer afd allefait Qaat’”
L IR : oo g H

$6, 1f 300 tad % 1 do 2jrtid i 1 wF thadfe cdof, fow vl T p e sjmfd 11 18
g€V he Rigte sl fetuin 17 ofi the L P

17, s qow fdeler 15 ghow #ife a5 3 sile £Fof of ak &R TR Sof 294

sode CFof 4 i Irderctog ]
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APPENDIX V1 PRICES AND PRICKE VARIATIONS OF MAJOR CROPS IN KEASTERN NIGERIA

Table 20: wMonthly Prices of Major Arable Crops in the Local Market of Ndoro
(Uzuahia Division), E.C.S5. of Nigeria. Period: August 1974-July 1975,
Prices 1n Fobo per kg

fura 1975

Crop — -

Aug tep OCt Nov D Jan teb Mar Apr May Jun Jul
1. Cowpear P TR TR TP R R T T T
J.oYam 500815 1 e ool ol 1S 18 18 26
3. Cassava 3 4 3 4 K] 4 4 4 5 4 5 5
4. Cocuyan | IEAN RV SURNS F AR R th 16 1w 10 1e 100 10e
5. Majzv 3 LA VRS R O] SHO27T s e 200 3%
€, Ukta PIVREN A 5 30 A LSO PII Joo2%
7. Groundnut 16 16 1y ¢ 1t Ju L ST B S0 20
b. Vegetables 25 2% W 2L oS IO A
Y. Telferia 26 2% 0L 2w ok Shah AN e a5
0. Melon(with shells) LRSS N S IV [ R [¥N] L% B
1. bumpon | SEE 1. 10 10 1 1o 1 o 10 100 10
17, Tomatoe I 0. .. 4o [ I TR Yo G40 40
11, bearns LR 1V FE AN IV SV SV L L 5
14, Fineapyle (8 [3 N 4 [ 101U €10 & 10 5
15, Fejper AL T L L ELEE L A VR L 1V R A 14]
i, Fluted pumjran 3 s s ] 4 (3 ? ! 4 7 t ]
17, Onjons | 1t | S/ A 1y 19 14 s 15 15
Huteb: bFri.es wele (Ljlected Lanenthly., T PTicen Ale estimated.,

Sourcer compilel Ly the authur.

Tatile 21 montnly Prices <f Major Arable Crops an the Local Market of Enylio-

gugy (MLatse Livision), L.C. A 0t Higeria. beriol: Aujgust 1974« July 1975,
ARILA NI ARSI LYY _—

. 144 fa0n
veop : PR,

_— e bl tx U Moy ey Jan ber Mav Apr May dun Jul
1. towjeas O L PR O IV [
o TaR S0 R [P 1. IR P DM T
), Catbava ) L} L] * P { t 1o 3 t. 4
4. {doyan [ R TN [ . [ SLTR R S Y “
CLoMajir 4 L PP R T E T XY PR
¢, Lara £5 1t . . ‘ | ' 4 ' 4
T, Croentigt 1y 1 vy 4, v § IR A PR L 5
B, Vejetalles L N L T T L L S S A
9. Tolferia - T S S L PR L S L
I, Melifitwity, atslis) P TS AR A IS S TR A L P SR (O N 636]
1), Pusgen [ REIN EE R EER RO | IR ! o LRSI 100
S Tomdtoed i I T T | do 4L v L 3L 300 3N
13, bears 40 4. 4 4 . [N DO T S Y S TSN P
4. Fireap) e [} [EI L A 4 1] [ 2] H 7 ;]
S beppet | ST B | IER A NI L LI L Y4}
e, FPiuted [ubgbit b s s o ‘ LA SRR B ] b 1 %
£F, vwmgirs [ R £ S LY VIR R R O e O B2
Molew: Fices wolb cidbected Limathly.  * Frliea ale witimate],

Eogfiw. Fumiijed Py The Buthur,
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Table 22: Monthly Prices of Major Arable Crops in the Local Market of
1ap_ = -~ > R
Owerre-Ebeiri (Orlu Division), E.C.S.of Nigeria. Perird:
August 1974-July 1975. Prices 1n Kobo per kg

1974 197¢S
Crop Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
{. Cowpeas 18 16 15 20 24 25 23 20 21 23 25 20
2. Yam 13 11 10 10 13 10 13 17 23 21 21 20
j. Cassava 4 4 k) 3 3 3 5 B 8 3 10 8
4. Cocoyam 7 6 5 6 11 10 13 17 15 14 15 20
5. Maize 6 9 9 9 13 13 24 24 20 20 8 6
6. Okra 30 30 10 16 40 36 44 30 30 40 40 40
7. Groundnut 20 15 15 15 17 17 17 17 17 17 25 25
8. Vegetables 25 25 25 25 25 25 25 25 25 25 25 25*
g, Telferia 25 25 25 25 25 25 25 25 25 25 25 25*
10. Melon(with shells) 3@ 38 43 38 38 60 60 55 60 50 75 64
11. Pumpkin 10 10 10 10 10 10 {0 10 10 10 10 10*
12, Tomatoes 30 30 10 10 40 32 54 30 30 40 40 40
13. Beans 35 40 40 25 25 32 32 32 35 35 35 35
14. Pineapple 5 4 3 5 2 4 6 6 5 6 7 6
15. Pepper 25 25 30 30 30 40 45 S0 50 50 50 40
16. Fluted pumpkin 4 5 4 3 5 5 6 5 6 5 4 k)
17. onions 15 15 15 15 15 15 15 15 15 15 15 15*
Notes: Prices were collected bimonthly. * prices are estimated.

Source: compiled by the author

Table 23: Monthly Prices of Major Arable Crops in the Market of Onitsha,
£.C.5.0f Nigerta. Period: Jan.-Dec.1973. Prices in Kobo per kg

Crogp Jan FebL, Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1. Cowpea 70 2020 20 20 20 20 20 20 20 20 20

2. Yanm 112 13 15 15 o 16 17 u 12 12 12

}. Cassava 03 03 0y O3 UVd 04 04 04 ud 04 03 03

4. Cocoyam 10 10 1o 10 w10 1010 10 10 10 10(1
5. Maize og 08 08 12 13 13 10 10 10 10 10 08

6, Okra 21 22 30 20 i% 19 15 14 17 16 17 24

7. Groundnut 21 18 19 17 1820 21 21 22 25 25 2%

. Vegetables 2629 2% 2% 25 25 25 25 20 25 25 25(2)
9. Telferia 29 25 25 25 25 2% 2% 25 25 25 25 25(2)
10. Melon(with shells) 3130 29 2% 25 25 27 28 29 30 30 30
11, Pumpkin 10 tu 10 1o 1o 10 10 10 10 10 10 10(3)
12, Toumatoes 28 31 24 300 Juo34 37 37039 27 26 25
13, Beans 22 24 27 2% 21 24 27 B 28 a1 o )7
14, Pineapple 11 10 1 9 11 11 11n 2} 9 9 9
15, Pepper 37 38 37 3 12 300 32 37 34 36 18 43
1, Pluted pumpkin 6 7 7 49 ? [ 4 3 3 3 3 4(3)
17. ontons S0 J0 21 16 13 14 1o 1w 1B 17 17 23

Notus: 1) average price tn 1973, 2) estimated prices for the 3 survey villages,
V) prices trom Ndoro market.
Yhese prices are used to compare the monetary output between the 3
villagew.
Suurces MINIGTRY OF ECONOMIC DEVELOPMENT: Retnil Market Prices of Foodstuffs
3]Lf333-1fﬂf"l Gtate of Nigeria, knugo, L.C.5.0f Higeria, 1974,
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10k

20k =

10k o
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Aug  Sep  Oct  Nov  Dec  Jan Teb  Mar Apr My  Jun rJul

—————————— Overra-Doeir{
Fig.6: Variation of Maize Prices per kg in Three Villages —eemceemeeees Eaylogugu
in East Nigeria, 1974/75,
tererariiisnss  Ndoro
Source. compiled by the author,

50k .

40k

0k

20k

T T T
Feb  Mar APt May

1
Jun gyl
Fig.?: Varistion of Beans Pr

ices per kg in Three Viilages
in East Nigeria, 1974/75 ..
Source: compiled by the author,

T————— Owverrs-Bbeirt

TTTSTesee—- Roylogugy

4setatienrany
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30k ")

20 J

10k

T T T T T T
Aug  Sep Ocl'NavIDnc'Jnn Feb  Mar  Apr May  Jun  Jul

Fig.8: Variation of Yam Prices per kg in Three Villages
1n East Nigeria, 1974/75

Source: compiled by the author.

16k -
14k o
12k 4
10k
ok o
ok
&k -
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Aug '!rp Voer 'Inv ! [ Jm' hb'!hr IApr 'H‘Y 'J\m Jul

Flg.9: Variation of Cassava Roots Prices per kg
in Three Villages in East Nigeria, 1974/75

Source: compiled by the suthor.,

Overra-Pbafrt
Eny{ogugu

Mdoro

Overre~Ebeirt

Eayiogugu
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40k 4

30k 4

20k

10k

T T T T T T T
Aug  Sep Oct Nov Dec Jan Feb  Mar  Apr  May

F1g.10: Variation of Groundnut Prices per kg in Three Villages

erl 1

in East Nigeria, 1974/75 Owverre-Ebeirs
Source: compiled by the author, TTTTrTmme—e=- Doylogugu
cseesrssanaens  Ndoro
40k ~
30k
20k«
T T T T T T T T T T T 1
Aug Sep Oct Nov Dec Jan Feb Mar Apr  May Jun  Jul
Owerre-Bbeirt

Fig.11: Variation of Palm Ol Pricee per kg
in Three Villages in East Nigeria, 1974/75

Sourca: compiled by the author.

sos——==——- kylogupu
sasseeassaess Boro
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Table 24: Monthly Prices of Major Tree Crops in the Local Market of Ndoro
- (Umuahia Division), E.C.S. of Nigeria. Period: August 1974-July 1975
Pricesin Kobo per kg

1974 1975
Crop Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
0il palm 2 2 2 2 2 2 2 2 2 2 J 3
Palm oil 22 25 25 26 29 29 29 29 29 2y M4 29
Raffia palm wine 3 3 3 3 2 B 9 S 1112 3 M)
Xolanut 25 30 30 25 40 1" 25 30 40 40 .5 2u
Coconut 6 ) 4 S 4 N 7 14 20 12 1o 14
Pear 12 14 10 10 8 10
Orange 4 5 10 9 10 5 9 10 12 20 10 H
Cocoa S 4 6 8 5 10 10 7 6 5 5 k)
Banana S 6 6 5 6 5 a 9 10 g W
Plantain 6 7 6 6 7 10 11 9 2 1 1yl
Paw paw 1 k] 5 2 2 6 o k) 5 } ' !
Mango 5 < D O
Breadfruit k) 4 4 5 5 4 4 4 4 4 } G
Oilbeans 30 30 30 30 130 30 30 30 30 30 3 e
Guava 5 5 5 5 5 o
Notes: Prices were collected bimonthly. *Prices are estimated.

Source: compiled by the author.

Table 25: Monthly Prices of Major Tree Crops in the Local Market of Enyioquigu
(Mbaise Division}, E.C.S.of Nigeria. Per.>d: August 1974-July 192,
Prices in Kobo per kq

1974 1370

Crop - e

Aug Sep Oct Nnv Dec Jan ben Mar Apr May Jdun ol
0il palm 2 3 } N 2 i 3 J ! [ .
Palm oil 29 27 9 22 9 A0 LS B L A I
Raffia palm wine 4 [ 4 2 T ! [ T I D ;
Kolanut 14 16 17 18 24 PR TR T B L B X PO
Coconut 6 7 10 20 10 10 H H [ " !
Pear 6 12 14 15 13 ' k)
Orange 4 6 7 6 5 1010 3 A : '
Cocoa 2 1 2 8 5 7 b 4 4 } v '
Banana 8 8 5 8 8 7 8 10 1% 13 12ty
Plantain 8 9 B 1 9 9 9 15 {u e d ’
Paw paw 1 4 3 2 2 2 ! 2 1 ' | |
Mango 4 4 1w
Breadfruit 4 S ] 5 4 t f 1 ¢ [ ¥ (D
0il beans 25 30 34 28 23 24 24 20 29 uh Al
Guava 5 5 5 5 g e
Notes: Prices were collected bimonthly, * Prices are estimated,

Source: compiled by the author.
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Table 26: Monthly Prices of Major Tree Crops in the Local Market of Owerre/
Ebeiri (Orlu Division), E.C.S.of Nigeria. Period: August 1974-
July 1975. Prices in Kobo per kg

1975

Jan Feb Mar Apr May Jun Jul

Crop 1974

Aug Sep Oct Nov Dec
0il palm 2 2 2 2 2
Palm oil 23 25 25 25 25
Raffia Palm wine 4 4 3 6 9
Kolanut 22 25 28 35 33
Coconut 3 3 4 5 3
Pear 8 8 8
Orange 2 2 4 5 3
Cocoa 4 3 3 3
Banana 5 6 6 7 6
Plantain 6 8 5 7
Pawpaw 1 2 1 1 1
Mango
Breadfruit 4 6 8 7 7
Olilbeans 17 19 22 20 33
Guava 5 5 5 5

2 2 2 2 3 3 3
25 25 25 32 30 34 38
8 6 12 14 12 10 10
40 50 38 60 60 30 4n
5 5 5 9 6 5 5
30 22 8

5 10 7 6 8 5 4

7 7 7 8 15 10
8 10 12 13 10 11
2 3 3 3 2 3
10 11 9 12

6 5 4 7 2 ¢ 5
33 30 38 36 40 38 34
5 S*

w @D o

Notes: Prices were collected bimonthly.

Source: compiled by the author.

* Prices are estimated.

Table 27: Monthly Prices of Major Tree C: ps in the Market of Onitsha, E.C.S.
of Nigeria. ?criod: Jan - Dec 1973, Prices in Kobo per kg

Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0il palm 1 2 2 1 1 1 2 2 2 3 3 3(1)
Palm oil 18 21 21 16 16 19 21 21 24 28 28 29
Palm wine 6 6 9 12 12 9 8 4 4 3 4 8(3)
Kolanut 26 33 31 43 47 24 30 20 24 25 26 32(3)
Coconut 8 9 9 9 8 9 9 9 9 9 10 9
Pear 10 17 12 7 9 11 11 15 (3)
Orange 9 10 14 14 11 12 14 12 10 8 17 7
Cocoa 8 7 6 5 5 6 4 4 3 4 6 4(3)
Banana 10 11+ 20 12 13 12 12 11 10 9 8 9
Plantain 1 12 21 13 14 13 13 12 11 10 9 10(2)
Pawpaw 3 3 3 3 2 2 3 1 3 3 2 2(3)
Mango 6 7 7 11 (3)
Breadfruit S 5 3 4 4 5 6 4 5 S 6 5(3)
Oilbeans 29 28 31 32 42 43 28 21 25 28 24 28 (3)
Guava 5 5 5 5 5 5 *

Notes: 1) Prices derived from Palm oil prices.2) Prices derived from Banana
prices.3) Prices from Onitsha market are not available for these pro-
ducts; figures are average prices from Ndoro, Enyiogugu and Owerre-
Ebeiri markets. * Prices are estimated

These prices are used to compare the monetary output between the 3 villuges,

Source: MINISTRY OF ECONOMIC DEVELOPMENT: Retail Market Prices of Foodstuffs

in East Central State of Nigeria, Enugo, E.C.S. of Nigeria, 1974.
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15k
10k

Sk

0 T T T T T T T T T T =
Aug  Sep Oct MNov Dec Jan Feb Mar Apr May Jun Jul
Overre~Ebeliri
~wevesmmces= Inylogugy

Fig.12: Varia::on of Raffia Palm Wine Prices per kg trerassaasss Ndoro

in Three Villages in East Nigoria, 1574/75

Source: compiled by the authior.

20k
19k
16k
Sk
L ' T T T T T T T T T =
Aug  Sep Oct Mov Dec Jan Fedb Mar Apr  May Jun  Jul
Fig.13: Variation of Banana Prices por kg Overre-Ebeir{

Source: complled by the author,

in Three Villages in East Nigeria, 1974/75
Seswes—ssw--ee  [Enylogugu

sssaesssssarss  Ndoro



APPENDIX VII: DETAILS ON LABOUR INPUT

!. Seasonal Distribution of Field Work

Table 28: Seascnal Distribution of Field Work in Okwe(L), 1974,75
Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Clearing A B833.7 2977.8 B17.6 35.0 42.0 119.0 4825.1
B 3.93 14.04 3.85 .16 .20 .56 22.74
Burning A 38.5 63.0 532.7 69.3 14.0 717.5
B .18 .30 2.51 .33 .07 3.39
Ridging + A 7.0 21.0 - 28.0
Mounding B .03 .10 .13
Planting A 273.0 2177.0 3433.5 154.7 420.0 6458.2
B 1.29 10.26 16.19 .73 1.98 30.41
Staking A 115.5 178.5 339.5 42.0 675.5
B .54 .84 1.60 .20 3.18
Thinning A 61.6 61.6
B .29 .29
Weeding A 401.8 1138.9 2153.9 699.3 1004.5 1196.3 588.8 238.7 205.8 1627.2
B 1.89 5.37 10.15 3.30 4.74 5.64 2.78 1.13 .97 35.97
Fertilizing A 70.0 10.5 80.5
B .33 .04 .37
Harvesting A .7 11.9 36.4 65.1 151.2 420.7 53.9 739.9
B .06 .17 .31 .71 1.98 .25 3.48
Total A 872.2 3313.8 3649.8 4209.1 1647.1 2658.6 772.8 1040.9 1261.4 739.2 659.4 389.2 21,213.5
B 4.11 15.63 17.19 19.84 7.77 12.53 3.65 4.91 5.95 3.49 3.11 1.82 100.00

Figures are total man-hours of 24 households; time spent on tree crops is not included.
A = man-hours per month. B = % of annual work on the land.

Source: compiled by the author.

2ee



Table 29: Seasonal Distribution of Field Work in Umuokile (M), 1974/75
Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Clearing A 1189.3 1036.0 268.8 .7 42.0 2536.8
B 12.34 10.75 2.79 .44 26.32
Burning A 67.9 92.4 32.9 193.2
B .70 .96 .34 2.00
Ridging + A 14.0 5.6 .7 6.3 26.6
Mounding B .15 .06 .07 .28
Planting A 82.6 541.1 2331.7 521.5 143.5 2.8 6.3 7.0 6.3 2.1 3644.9
B .86 .56 24.20 5.41 1.49 .3 .07 .07 .07 . 37.84
Staking A 131.6 B2.6 61.6 11.9 287.7
B 1.37 .86 .64 .12 2.99
Thinning A
B
W~~ding A 12.6 296.1 1031.8 635.6 501.9 44.8 50.4 11.2 .7 2585.1
B .13 3.07 10.71 6.60 5.21 .46 .52 .12 26.82
Fertilizing A
B
Harvesting A 3.2 117.6 77.0 58.8 56.0 9.1 5.6 33.6 361.2
B .04 1.22 .80 .61l .58 .09 .06 .35 3.75
Total A 1339.8 1801.1 2728.6 893.2 1196.3 753.2 581.7 103.6 112.7 28.7 60.9 35.7 9635.5
B 13.90 18.70 28.32 9.27 12.42 7.82 6.04 1.C7 1.17 .28 .64 .37 100.00

Figures are total man-hours of 25 households;

A = man-hours per month.
B = % of annual work on the land.

Source: compiled by the author.

time spent on

tree crops is not included.

gee



Table 30: Seasonal Distribution of Field Work in Owerre-Ebeiri (H), 1974/75
Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Clearing A 28.0 576.8 1031.1 1039.5 170.8 25.2 45.5 196.0 105.7 2.8 3221.4
5 .16 3.24 5.79 5.84 .96 .14 .26 1.10 .59 .ul 18.09
Burning A 14.0 77.0 375.9 591.5 62.2 2.8 1128.4
B .78 .43 2.11 3.32 .38 .01 6.33
Ridging + A 18.2 13.3 ©331.5 1227.1 504.0 33.5 57.4 108.5 202.3 20.3 2818.1
Mcunding B .10 .07 3.56 6.89 2.83 .19 .32 .61 1.14 .11 15.82
Planting A 6.3 17.5 B17.6 1444.R 786.8 178.5 79.8 79.1 116.2 15.4 3542.0
B .04 .10 4.59 8.11 1.42 1.00 .45 .44 .65 .09 19.89
Staking A 14.0 94.5 324.8 518.7 3318.5 1.4 2.8 .7 1305.5
B .08 .53 1.82 2.91 1.96 .01 7.31
Thinning A 2.1 38.5 14.7 6.3 5.6 67.2
B .01 .22 .08 .04 .03 .38
Weeding A 9.1 119.0 660.8 1148.7 457.8 522.9 529.9 158.9 197.4 296.8 4101.3
B .05 .67 3.71 6.45 2.57 2.94 2.97 .89 1.11 1.67 3.03
Fertilizing A 3.5 7.0 16.8 7.0 34.3
B .02 .04 .09 .04 .19
Harvesting A 50.4 11.2 21.0 13,7 207.2 243.6 67.9 324.1 537.6 1596.7
R .28 .06 .12 .75 1.16 1.37 .38 1.82 3.02 8.96
Total A 116.9 €98.6 2961.7 4761.4 2715.13 1758.3 794.5 1162.0 1213.1 268.8 521.5 B842.58 17814.9
e B 6h 3.92 16.63 26.73 15.25 9.87 4.45 6.52 €.80 1.51 2.93 4.73 10C.00
Figures are tctal man-hours cf 25 hcuseholds; time spent on tree crops is not included.

-

A = man-hours per month.
B = % of annual wcrk cn the

land.

Scurce: complled by the author.

vee






APPENDIX VIil: DETAILS ON SOIL FERTILITY INDICATORS

Fig, 14: Comparison of Soil Fertility Indicators tetwesn Villages ang
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Table 33: Average Gross Returns from Major Tree Crops in Three V.ilages in Eastern Nigeria, 1974/75

Local Market Prices (1973/75) Onitsha Market Prices (1973)

CKwe Unuckile Owerre~kbeirl Okwe Unmuok: le Owerre-Ebeiri
@ean n Vo as ¢ mean 0 CV o as v mean n ¢V as % mean n CV as ¥ mean n CV as ¢ mean n CV as

)

Jilpalm 93.92 3 158 15.73 23 ) 31.02 2% (3] 78.61 23 160 13.88 23 73 25.57 25 72
Ratfiawinelc.le JU '8 84.33 22 108 24.19 12 119 J9.04 20 76 89.09 22 106 21.10 15 120
Kolanut 1l.9s 18 109 13,30 12 81 11.02 8 (T8 i2.38 18 101 19.61 12 B2 8.70 8 64
Covonuat 3.88 15 108 19.69 12 123 7.58 21 94 4.00 15 100 17.92 12 125 13.21 21 93
Fear PPV 3 95 2.34 18 09 3.07 24 119 v.84 14 100 3.34 18 79 7.78 24 114
Citivs ~.03 1% 105 5.17 15 105 0.51 4 92 2.42 15 102 7.79 15 96 1.30 9 92
Cocea 3,46 1 1C9 B8.2¢6 4 B2 1.1¢ 1 Q0 2.92 4 111 7.57 4 82 2.70 2 116
Banana 12.35 23 S99 2.89 lo 76 3.03 21 74 28.21 23 98 3.63 16 73 5.00 21 86
Planta:n 106.54 02 87 3.134 17 72 .13 21 105 13.62 22 81 3.63 17 74 8.39 21 108
Pawpaw .35 1o 74 1.43 18 70 0.58 13 760 0.32 16 72 i.81 18 76 0.95 14 88
Mango J.73 2 5 3.99 1 - 3.67 10 101 2.86 2 1 2.79 1 - 3.14 10 102
Breadfruit 0. 30 3 72 1.73 S 35 23.33 20 130 0.32 4 63 2.15 ) 52 21.96 20 135
O1lbean 1.34 1 8] 33.59 7 103 10.83 14 229 0.94 1 - 43.22 7 157 11.18 14 236
Guava 0.00 - Q.73 10 124 Q.70 7 137 0.00 - 0.73 10 124 0.70 7 146
Firewood 15.cd 22 147 .22 7 72 1.20 8 84 15.64 22 147 0.22 7 72 1.20 8 84
Total 168.45 128.83 99.40 1e8.74 136.60 97.77

Source: compiled by the author.
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APPENDIX X: DETAILS ON NON-FARM INCOME AND EXPENDITURE
—_—t

1. Non-farm Income
"o ‘hcome

Table 34: Average Sums of Non-farm Income (in Naira) in Three Villages in Eastern Nigeria, 1974/75
employment trading pension gift credit repayment other
mean 129.09 159.00 197.75 48.68 14.00 3.66
Okwe (L) n 22 12 4 19 2 6
CV as 3 241 293 111 131 101 92
mean 120.16 163.75 147.00 38.26 250.00 19.16
Umuokile (M) n 18 16 15 23 1 18
CV as % 112 93 243 202 - 207
Owerre- mean 243.44 373.36 50.20 36.75 48.66 41.64
Ebeiri (H) n 25 25 5 16 6 17
CV as % 110 183 108 165 181 182

Note: Figures indicate average amounts of n-farmers in the village

Source: compiled by the author.

Table 35: Variation of Average Non-farm Income (in Naira) over the vear in Three villages
in Eastern Nigeria, 1874/75

weeks 12458 912 13716 1720 2174 2535 39°5 33-3637-30 _41-44__45-48  49-53

Okwe 44 24 15 21 18 27 21 15 11 23 23 22 36
Umuckile 16 32 2 32 39 35 29 34 6 12 10 15 67
Overres 5 32 34 a1 70 77 122 86 11 42 51 74 57
Ebeiri

Note: ‘rhese figures include the amounts derived from the 'Esusu’ credit groups.

Source: compiled by the author.
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2. Expenditure

Table 36: Average Sums of Major Farm Expenses in Three Villages in Eastern Nigeria, 1974/75
Village Labour Land Rent Planting Materials Livestock Feed Animals
mean 38.85 21.42 2.79 13.89 7.66
Okwe n 10 13 6 17
CV as % 96 165 215 90
mean 9.98 12.00 0.89 1.00 3.41
Umuokile n 1 4 1 12
CV as % - 88 - 52
Owerr- Mmean 14.40 63.26 24.48 3.18 4.41
Ebeiri 3 23 4 16
CV as 3 108 160 91 152 159
Table 37: Average Sums of Major Non-farm Expenses in Three Villages in Eastern Nigeria, 1974/75
Village Trading S;Z:Zl Mei;;‘?l Cloth Housing T;Z:i_ Bicycle Fszi’;_ En;::t:xn- i‘:.naxe]d.
mean 130.52 42.65 25.27 27.19 33.82 8.42 4.14 3.33 3.83 7.60
Okwe n 11 22 23 22 23 22 14 10 16 11
CV as % 287 124 141 118 215 86 95 118 100 208
mean 142.23 45.16 26.96 18.67 16.89 7.97 B8.65 0.71 4.91 0.15
Umuokile n 17 21 25 24 19 19 15 7 18 2
CV as % 75 151 103 87 336 229 166 62 143 47
Owerre- Dean 141.19 138’.83 50.21 32.63 39.72 25.97 7.16 16.61 33.57 88.28
Ebeiri N 21 21 25 24 17 15 21 20 25 15
CV as % 141 194 124 68 154 139 66 178 158 184
Table 38: Average Sums of Mejor Focd Expenses in Three Villages in Eastern Nigeria, 1974/75
Village Cassava Yams Gari Cocoyams Beans Raffia Palmwine Rice Meat Fish Salt
mean 10.31 8.04 0.76 0.38 2.83 24.09 11.79 20.78 55.86 6.48
Okwe n 14 17 5 1 23 21 23 24 23 23
CV as 116 239 54 - 83 94 106 101 43 80
mean 6.60 6.25 37.10 6.04 1.22 2.83 5.50 8.69 31.01 3.18
Umuokile n 24 22 24 24 17 20 24 25 25 25
CV as % 85 134 58 76 118 97 91 106 50 48
Owerre- |ean 32.87 24.14 49.85 4.40 10.78 12.70 26.55 20.86 31.22 4.50
Ebeiri 25 25 25 23 25 25 25 25 25 25
CV as % 78 77 55 84 79 97 54 76 47 71
Sources: compiled by the author.
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APPENDIX XI:

DETAILS ON CHEMICAL ANALYSIS OF CROPS CONSUMED

232 -

IN EASTERN NIGERIA

1. Nuts, Seeds and Mushrooms

Table 39: Analysis of Some Edible Nuts, Seeds and Mushrooms Consumed by

Farm Families in Eastern Nigeria, 1974/75 1N
Lo Protein Lysine  Tryptophane 0il Starch

Pescription (Nx6.25)  g/100g 9/100g ' 3
Pleuritas sp. 9.5 1.9 1.0 0.3 22.2
(mushroom}
Detarium microcarpum 12.0 0.7 0.2 12.0 35.4
(seed)

Colocynthis vulgaris 22.0 3.5 1.7 45.0 6.3
(egusi) seed

Irvingia gabonensis 24.0 2.3 1.0 38.0 28.5
(agbone)} seed

Pentaclethra

macrophyllum 20.8 5.0 1.2 45.9 19.0
(oil bean)
Mucuna urens 22,4 5.0 0.9 14.4 40.3
(shelled)
Treculia africana 19.0 3.7 1.3 15.8 40.3
(shelled) seed

Dacryodes edulis 10.0 0.37 0.10 16 3.08
(native pear) fruit

Cola lepidota 8.75 0.28 0.18 1.14 2.26
(aril)

1) Materials analysed by IITA Analytical Services Laboratory.

Source: LAGEMANN, J., FLINN, J.C., OKIGBO, B.N. and MOORMANN, F.R.: op.cit.

Appendix B2.
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2. 0il Seeds and Star Apple

Table 40: Analysis of Edible 0il Seeds and Star Apple Consumed by Farm Families
a0 )
in Eastern Nigeria, 1974/75

Protein 0Oil Total Starch Ca Mg K Mn Fe P s In

Sample % % Su
igart % L) L) L) pPpm ppm % L] %

Equsi (melon) J2.6 55.2 5.80 6.4 0.15 0.45 0.70 40 231 0.83 0.50 70
black edges
calabash 35.4 47.9 6.04 9.4 .10 0.54 0.70 60 250 1.05 0.45 78
seeds

white melon 36.3 50.4 6.64 7.6 0.10 0.54 0.70 40 250 1.10 0.36 72
seeds

Equsi 33.8 53.1 6.00 7.1 0.15 0.44 0.65 140 290 0.95 0.38 58
brown coated

star apple 8.8 17.1 20.9* 11.0* 0.55 0.17 2.00 20 200 0.13 0.35 60
(udarn*)

* The starch of the Udara must have been converted to sugar during ripening.

Materials analysed by IITA Analytical Services Laboratory.

Source: LAGEMANN, J., FLINN,J.C., OKIGBO,B.N. and MOORMANN, F.R.:op.cit.,
Appendix B2.

3. Vegetables
Table 41: Analysis of Leaf Vegetables Consumed by Farm Families 1n Eastern

Nigeria, 1974/75
PLANT TISSL. ANALYSIS

Total Protein Total Ca Mg K Mn Fe 5
Speclies

N % i) P % s 3 3 IEm ppm 3
Leaf Vegetables 4.67 29.2 0.41 2.05 0.63 3.40 126 460 9.22

Ocimum viridis

Telfaira 5.96 37.3 0.62 0.40 0.50 4.00 180 680 0.22
occidentalis

Pterocarpus 5.14 32.1 0.40 0.50 0.30 2.50 80 100 3.23
soyauxii

Gnetum spp 2.75 17.2 0.21 1.15 0.41 1.00 700 30 0.19
{Okazli)

Pennisetum 2.45 15.3 0.60 0.45 0.30 10.50 80 320 0.21
purpureum

Editan 2.88 18.00 0.11 1.50 0.45 3.30 350
E.

Heinsia crinata 2.21 13.81 0.20 1.40 0.50 2.20 580

Piper guineense 2.74 17.13 0.23 1,25 0.5 3.85 300
Gnetum sp. 2.84 17.75 0.11 1.13 0.48 1.15 320

E* = Efik. Materials analysed by IITA Analytical Services Labhoratory.

Source: LAGEMANN, J., FLINN, J.C., OKIGBO, B.N.and MOORMANN, F.R.: op.cit.,
Appendix B3.
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Cropping Mixtures

APPENDIX XII:

DETAILS On

CROPPING PATTERNS AND RELATIONS

Table 42: Typical Cropping Mixtures on Compounds of Two Villages in Eastern Nigeria, June 1974
Number of Crops in a nmixture
Umuokile (M) Owerze-Ebeiri (H)
No Crops 4 5 6 7 5 6 7 1 8 g 10 11 12
alb alblc| alb aibjc ajblic| alblc a:bclabc alblc| alblc| ajble bjc
il Yam(1) x| x X[ X]x| x|x X| x| x XIXIx ) x|x|x| x|x[x x|x x XIx!'x| x1xix]| xIxfx x| x
| 2| Cassava ' X x| x X x| x XXX}t x X| Xy x{x x| xIx]x| x| 1x X[{x|x x{x
—3Cocoyam x| x xIx] x| x[x x] x| x XL X[xIx| x/%x[x1 [x'x| x|x|x x1xx]| x|x|x x| x
4 Maize X| x X X| x| x X1 xixIx| xix{x]| x|xjx x[x]x X[ x|x x[x
5 Melon : X| x x| x| x x| x]xlx| x[x]x X, x!x x| x
76 | Groundnuts X ] H
7| Okra x X x| x XP X xlx! x|xfx] xIxlx x| x|x X|x
8| Telferia ‘ 1 x X X| X x| x| x X! x 1 x| x Xix x|x
91 Bitter leaf R x| x x| x x| x [x[x | x
10{ water leaf v X x|x x
11| Pepper Cix x| x X X| X] x x| x X | x x| x X x| x| x{ x| x]x|x Xix
12| vegetables " x| x X| X] x| x| x x| x| x X X X] x x| x x| x]x X|x
13| Sweet potato I X x
14 | Tomato ' X X
15] Pineapple 1 X X X X| X X
16 | Beans | X| X X X|x x|x
17| Sugar cane [ X !
18| Pumpkin ' ! X]
19 [ ukpo ] | X x
20| Ahiahara ' X X
21 | Nchonwu ] x
22| calabash X
23| Alligator pPepper
(1} All different varieties are included.
Source: compiled by the author.
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Table 43: Typical Cropping Mixtures on Near Fields of Three Villages in Eastern Nigeria, June 1974

Sge

[ Number of crops in a mixture
Okwe (L) Unmuokile (M) Owerre-Ebeiri (H)
No Crops 3 4 3 : 4 5 4 5 6
T
albfc alblc alblc albjc alb|c ajblc a|blc albjc alblc
1 vam (1) X x x|xix x x|[x x| x|x x X, X|x|x x{x{x x| x| x
2 Cassava X! x|x x|x x|x]|x x|x|x x| x x{x x| x| x x{x|x x|x|x x
3 Cocoyam - x X x x x| x| x x{x x x x, |x x!x|x x
4 Maize x(x D ox|x|x xix|x x|x|x x| x)x Xpx'x o+ oxfx|x xtx|x x|x|x | x
5| Melon x | x iolx x x|x x| x
1
¥
6 Groundnuts : x X X
7 Okra ] x x]x x X
8! Telferia x l x x i 'lx x x| x x|x x{x|x | x
H
9 Bitter leaf |
|
10 Pepper ! x x x
11 “retables x o x
: ; s
12 Tomato ! i x
13 Pineapple ' . xl ]
}
14 Beans { x| x X|

(1) All different varieties are included.

Source: compiled by the author.



Table 44:

Typical Cropping Mixtures on Distant Fields of Three Villages in Eastern Nigeria, June 1974

Number of crops in a mixture

Okwe (L) Umuokile (M) Owerre-Ebeiri
No | Crops 2 4 S 2 3 4
b bjc | albjc | a|bjc| ajbjc| alb|c
I ¥
|
1| yam (1) X|x | x| xfx) x| x X
2| Cassava X xxx;xxx x{xfx | x}xfx
3| Cocoyam X x| x
4| Maize x| x X[ x X XpPx]x| xjx|[x
5| Melon X[ x| x| x|x X
6| Groundnuts ! x x x| x
7] Okra :
8| Telferia x| xfx !
[}
9! Vegetables H
10| Beans x
11| Alligator pepper X
12] Tomato

(1) All different varieties are included.

Source:

compiled by the author.
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Table 45: Average Occurrcnce of Different Crops in Compounds, Near and
Distant Fields in Three Villages in Eastern Nigeria, June 1974
Compounds Near Fields Distant Fields
Village * M H L M H L M H
Yam 19.5 20.5 5.9 9.2 20.4 9.2 2.9 7.1
Cassava 5.8 12.1 47.4 45,2 24.6 53.6 51.7 66.1
Cocoyam 50.: 32.3 5.7 21.9 22.7 2.8 5.5 13.8
Maize 5.2 18.4 25.4 9.0 23.2 14,2 21.7 10.1
Okra 0.06 2.9 1.1 1.1 0.2 0.5
Melon 4.4 11.5 0.1 3.1 14.2 0.2 1.0
Telferia 2.0 2.1 2.1 2.7 0.4
Pumpkin 0.2 0.7 0.2 0.1
Tomato 0.1 0.05 0.5
Beans 0.02 1.6 0.2 0.3 2.3 0.4
Cowpeas 0.4 0.08 0.6
Pineapple 1.0 0.1 3.1 0.01
(6)

Pepper 18.3 1.4 2.0
Sweet potatc 0.1
Bitter leaf 0.5 0.04
Water leaf 0.3
Ahihiara 0.8 0.01
Ukpo 0.02 0.01
Mmimi 0.03 0.01
Vegetables (3) 1.85 (4) (2) (5) (1)
Groundnuts 0 02 11.5 18.0
* Okwe (L), "“muokile (M), Owerre~Ebeiri (H).
(1) 1 plet - 100 % vegetables

In 5.1 % of che plots vegetables were grown in high density.

In 5.1 % of the plots vegetables were grown in medium density.

In 10.2 % of the plots vegetables were grown in low density,
(2) In 3.4 % of the plots vegetables were grown in high density,

In 11.9 % of the plots vegetables were grown in medium density,

In 20.4 % of the plots vegetables were grown in low density,
(3) In 91.7 % of the plots vegetables were grown in high density.

In 8.3 % of the plots vegetables were grown in low density,
(4) In 19 % of the plots vegetables were grown in high density.

In 6 % of the plots vegetables were grown in medium density,

In 19 % of the plots vegetables were grown in low density.
(5} In 1.5 % of the plcts vegetables were grown in medium density,

In 1.5 % of the ploLs vegetables were growa in low density,
(6) Alligator pepper.
Dep. 1 m? vegetables per 1 - 200 crops -~ high density

1l m* vegetables per 100 - 200 crops - medium density

I m* vegetables per 200 or more crops - low density
Source: compiled by the author.
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Table 46a: No. of Different Crop Combinations Grown in the Compound Plot

in Two Villages, June 1974

Village Number of Crops in a Mixture

2| 3 7/ 8] 91011121314 15 | 16/ Total Plot
Owerre-Ebeiri(1| 1 7| 5 11} 5|10 4 2 1 1 i 62
Unuokile ol 1 311 1 0] 0 of o] o 25

Table 46b: No. of Different Crop Combinations Grown in the Near Fields
in Three villages, June 1974

Village Number of Crops in a Mixture )
3 4 ) 6 7 8 9 Total Plot
Owerre-Ebeiri 0 8 6 11 5 7 1 55
Umuokile 6 2 2 1 0 0 0 16
Okwe 5 6 3 0 0 0 0 30

Table 46c: No. of Different Crop Combinations Grown in the Distant Fields
in Three Villages, June 1974

Village Number of Crops in a Mixture
¥ v
! 3 4 5 6 7 8 [Total Plots
{
Owerre-Ebeiri I’ 2 3 3 2 1 1 36
!
t
Umuokile ! 3 4 1 0 0 0 64
Okwe 10 11 3 1 0 0 65
Source: compiled by the author,
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Crops and Useful Plants Survey in Selected Farms of Varying Cropping In-
tensities in Compounds and Outlying Fields Located in the Derived Savanna,
Transition and Oii Palm Belt Zones of Eastern Nigeria.

Key to Locations in which Surveys were Carried out as Indicated in Table

AREA 'A' - Derived Savanna:

Locations: 1.
2.
3.

4.

Compound Farm - Abia, Enugu Division

Pit in Compound Farm - Abia, Enugu Division
Garden in open grassland - Abia, Enugu
Division

Open Farm 5 km from village - Ngwo, Enugu
Division

AREA 'B' - Transition Zone Consisting of Mixtur> of Derived Saivanna

and Oil Palm Bush:

Locations: 5.

6.

7.

AREA 'C' =~ Oil Paim Belt:

Farm Close to Compound - Nonwe Awgu Di-
vision

Open Farm 4 km from Compound - Nenwe
Awgu Division

Open Farm 1 km from Compound - Maku Awgu
Division

Very High Population Density: (village H)

Locations: 3.

9.

10.

AREA 'D' - 0il Palm Belt:

Compound Farm Outside Cuter Walls of Com-
pound-Owerre Ebeiri Orlu Division
Compound Farm Inside Outer Walls of Com-
pound-Owerre Ebeiri Orlu Division

Farm 0.5 km from Compound-Owerre Ebeiri
Orlu Division

Medium to High Population Deusity: (village L)

Locations: 11.

12,

13.

14.

15.

Compound Farm on Umuahia-Ikot Ekpene Road,
Umuelechi Okwe, Umuahia Division

Compound Farm on Edge of Village 3 km from
Road-Umuelechi Okwe, Umuahia Division

Open Farm on Level Land on Edge of Valley-
Umuelechi Okwe, Umuahia Division

Open Farm on Steep Slape of Valley-Umue-
lechi Okwe, Umuahia Division

Open Farm on Valley Bottom, Umuelechi Okwe,
Umuahia Division

AREA 'E' - Oifl Palm Bush: High Population Density: (village M)

Locations: 16.

17.

18,

Compound Farm 'A' Umuokile, Mbaise Division
Compound Farm 'B' Umuokile, Mbaise Division
Outlying Farm, Umuockile, Mbaise Division



Table 47: Crops and Useful Plants Survey in Selected Farms of vVarying Cropping Intensities in Compound and
Outlying Farms LocateG 1in the Der:ved S-.vanna, Transiticn and O1l Palm Belt Zornes of
Eastern Nigeria

AREA A AREA B RREA C AR D f ARLA E v of
Crops and Other Plants 1 [2 T3 T4 5T e |7 8] 91 O 31 T1o] 13 ] 13 L 15] 1el 17] 18 ii’g:s
Area of Land Sampled in Hectares where
0.4510.003(0.014]0.cslo.cafo.oa P ca]l .37 a0, 04 C.QSIQ.D D.0410.083] C.110.510.510.04] observed
1. ROOTS AND TUBERS !
Dioscorea rctundata(Aga) x x X ¥ x x x x i x box x ! 61
Dinscorea rctundata{Ab:) x x x x x : | x 39
Dioscorea rotuniata (2kom) : ! a
Dicscorea alata . X X x iox xoox X X 59
Dioscorea cayenensis x x x ! x x x ox x x ! 56
Dicscorea bulbifera x x Pox x : x x 33
Dioscorea dumetorum x x x x ox x x x x x | x x x | 72
Dioscorea esculenta x x x 1 X X : x 13
Manihot esculenta x x x i x ! x x i x x x b ox x ! €7
Colocasia esculentus x x X x | x, x x | x | x E x ¥ x ! €7
Xanthoscma sagittifeolia x x x x x i x xobox x 50
Ipcncea batatas X : x x | : 17
; : i '
2. CEREALS AND OTHER i I i ;
STARCHY STAPLES : :
Zea mays x x X x b x X x x x x | x : 67
Scrghum vulgare ! i x i 11
Oriza sat:iva ! I 0
Musa saplentum var. | }
Gros Michel x x x | x x x ' x x 47
Musa sap.entum var. | i
Carendish N x x| x 17
Musa paradisiaca x : x X x x x 33
i
3. LEAF AND FRUIT i
VEGETABLES :
Araranthus hykridus var.
cruentus x x x x x x x x x 50
Amaranthus viridis X x x x 22

ore



CTeps and Other plants
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Y ; T
|cxops and Other Plants TEE 16 1708 i9two 11 {1z [13]14 s [re a7 [ue [a
¥ RS
Chryscphyllum albidum x ‘ x x . x 22
Syncepalum dulcificum x i (&
Trecul:a africana x , x | x x x x x x 44
Cucumeropsts edulis x x . x | x ' x x | x }3d
Colecynthis wvulgaris x ] i x x x x ; x {44
Cocos nucifera x i x |x x x ; x 3
Ananas comosus x | | | X x Toxlox x 33
Mangifera indica : | x Ix x i ! x P
Tetracarpedium conophorum x |l ‘ . i rox x 17
Dicscoreophyllum coomunsii i . i x ) X X | 11
Persea americana x | by x x : . ; 17
Irvingla gabonensis f l x ! Pox 11
Spendias mombin x l x x x ! Cox ( x 33
Dialium guineense | i x x | ! { 11
Eugenia sp x ) ¢
Syzigium comini l | ! x &
Cola lepideta x ! &
Cola packycarpa . | s
Aframomum sceptrum x x : 11
Psidium guajava x x x x 27
Brachystegia eurycoma x &
Annona muricata l x &
Artocarpus incisa ! x [

i

6. SPICES AND BEVERAGES . ’ !
Aframcmum melegueta : x x ! x 17]
Ricinus comunis ! x x x x l 33
Cola accuminata x ! x |x x x x x x 44
Cola n:tida i x x ; x 17]
Capsicum frutescens x x 11
Ocimum basilicum x 11
Ocimum gratissimum x f
Curcuma longa x [
Zingiber officinale x q
Raphia sp. x ix x x x x |33
Monodora myristica i x ! d
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Coffea liberica x 6
Dennetia tripetala x x x x x 36
Garcinia kola x x x x 28
Theobroma cacao x x

7. MISCELLANEOUS USEFUL PLANTS

Newbouldia laevis x x x N x 3 39
Rothmannia spp. x 6
Chlorophora excelsa x x x x x 28
Crescentia cujete x x 11
Saocharum of ficinarum x 6
Lagenaria siceraria x x 11
Ficus spp. ) x x| x| x x 28
Baphia nitida H x| x x| x| x| x 33
Celba pentandra x x x 22
Albizia spp x x 17
Berlinlia grandiflora x x i1
Ricinedendron heudeloti x x 11
Glyphaea brevis b x x 17
Dracaena arborea X x 11
Dracaena nanni x 6
Marantochloa spp. o]
Cola milleni x x x x 28
Acioa bateri x x 11
Napoleona imperialis x x 11
Anthonotha macrophylla o]
Spathodea campanulata x x x x 22
Musanga cecropicides X x x 17
Azadirachta indica 0
Jatropha curcas x 6
J. gossypiifolia x 6
Sansevaria sp. x 6
Cassia alata x 11
Kigelia africana 6
Hibiscus sp. x x 11
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Codaieum variegatum
Amorphophallus sp.
Icacina mannii
Lonchocarpus cyanescense
Hildegardia bateri X
Pedilanthus sp.

Hibiscus sp.
Schumanniephyton magnificum
Casuarina equisetifolia
Ipomoea hederifolia
Erythrina spp.

Notopanax sp.

Mormodica angustisepala
Rauvolfia vormitori
Tetrapleura tetraptera
Hannoa sp- i
Pandanus candelibrum
Termineila catappa
Kheya sp.

Je—— R S

X

X X X X X

—

- OO0 =

%
—

bbe

—
B N A A S A TA R A N A o T

Total number of Species s2(1af19| €14 7{19]43 88 j40 |56 |62

11 6 16 |44 |52 |25

Source: OKIGBO, B.N.: Fitting Research to Farming Systems, op.cit., pp.50 et

seq.



2. Plant Densities

Table 48: plant Densities of Common Crop Mixtures Found on Outer Fields in Three Villages in
Eastern Nigeria, June 1974
Stands per ha (Plants per stand)
Cassava Yam Cocoyam| Maize Melon | Groundnut | Telferia| Beans | Vegetables| Okro
@ 7800(3-4) 300(1) 400(4)
o l0kwe
3 7975(3-4) ) 1456 (4) |1194 (1)
% 7400(3) | 1000(1) 350(4)
E jUmuokile
& 8600(3) |} 1158 (4) 13000(1)
LS
h | 1120001y 12050¢1) 13640 (5)
- |Owerre-Ebexri T T
119600(1) ! 11100(5) [1675(1)
T T T
0 6100(3-4) . . 11625(4), 850(1) 300(1)
Y |Okwe + t T
3 §333(3-4); 1133(1) ] 12667(4) ) 925(1)
T : —T
x ) 6600(3) ! 1500(1); 3000(1)} 250(4) 9500(1)
E Umuokile T T T
& 6224(3) . 950(1), 440(4)
T
b ) 14500(1) ! {24700(1) 11820(5) 900(1)
. Owerre-Ebeirl T ]
4800(1) 430500 (1) {5040(5) 6700(1)
T T
T T
[ 5800(3-4),; 1100(1)! !2138(4) 1263(1) 700(1)
g |Okwe v T T
el : !
* T
~ 5733(3) | 4167(1)] 4967(1)| 467(4) 933(1)
E |Umuokile
a 13700(3) 3000(1){2175(4) 2200(1) 2300(1)
b | 19700(1) 24600(1: ]5900(5) 700(1) 500(1)
~ |Owerre-Ebeiri
23300(1) 115400(1) 3200(1) {1480(5) 1300(1)

Source: compiled

by the author.
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3. CroE Rotations

a) Near Fields

Okwe (L)

Only 1 plot was cropped annually, the crop mixture planted does not change
over the years. 10% of the fields have a cycle with 2-3 years bush fallow,
8% have 3-4 years bush fallow, 10% have 4-5 years and 72% of the fields re-
main for 5-6 years under bush fallow.

Examples:

1st year: yam,cassava,maize,melon 1st year: cassava,maize,melon,telferia
2nd year: cassava + bush fallow 2nd year: cassava + bush fallow

3rd year: bush fallow 3rd year: bush fal'ow

4th year: bush fallow 4th year: bush fal ow

5th year: bush fallow Sth year: bush fallow

6th year: bush fallow
7th year: bush fallow

Umuokile (M)
Besides one plot which was cropped annually, farmers cultivate their near
fields for 1-2 years followed by a bush fallow period of 3-4 years.

Examples:

1st year: cassava,maize,groundnuts 1st year: yam,cocoyam,cassava,maize
2nd year: cassava + bush fallow 2nd year: cassava + bush fallow

3rd year: bush fallow 3rd year: bush fallow

4th year: bush fallow 4th year: bush fallow

Sth year: bush fallow S5th year: bush fallow

Owerre-Ebeiri (H)
Only a few fields are cropped annually in this village. Most of the farmers
allow their near plots to remain under bush fallow for 1-2 years.

Examples: Ist year: cassava, yam, maize, vegetables
2nd year: cassava, cocoyam, maize, vegetables
3rd year: cassava + bush fallow
4th year: cassava

1st year: yam, cassava, maize, vegetables
2nd year: cassava + hush fallow

3rd year: cocoyam, cassava, maize, vegetables
4th year: cassava + bush fallow

1st year: yam, cassava, maize, vegetables

2nd year: cocoyam, cassava, maize, vegetables
3rd year: cassava + bush fallow

4th year: bush fallow.
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b) Distant fields

Okwe (L)

Table 49: Distribution of Rotations with Differunt Lengths of Fallow Period
2au° =
in Okwe
1-2 year cropping 1-2 yr.crop. 1-2 yr.crop. 1-2 yr.crop. 1-2 yr.crop.
2-3 year fallow 3-4 yr.fall. 4-5 yr.fall. 5-6 yr.fall. 6 yr.fall.
4.9 % 4.9 % 6.6 % 80.3 % 3.3%
Source: compiled by the author.

Examples: 1st year: yam,cassava,maize,melon,
1st year: cassava,maize,melon telferia

2nd year: cassava + bush fallow 2nd year: cassava + bush fallow

3rd year: bush fallow ird year: bush fallow

4th year: bush fallow . 4th year: bush fallow

5th year: bush fallov 5th year: bush fallow

6th year: bush fallow 6th year: bush fallow

7th year: bush fallow
Umuokile (M)
The rotation pattern for distant plots in this village is very homogeneous.
3-4 year bush tallow are the rule.

Examples: 1st year: cassava,maize, groundnuts
2nd year: cassava + bush fallow
ird year: bush fallow
4th year: bush fallow
5th year: bush fallow

Owerre-Ebeiri (H)
Table 50: Distribution of Rotations with Different Lengths of Fallow Period
in Owerve-Ebeiri
Annual- 1-2 yr.crop. 1-2 yr.crop. 1-2 yr.crop. 1-2 yr.crop. 2 yr.crop.
ly 1 yr.fall. 1-2 yr.fall. 2-3 yr.fall. 3-4 yr.fall. 2 yr.fall.
3.0 % 25.7 % 37.6 % 17.1% 3.0 % 14.3 %
Source: compiled by the author.

Examples:
ist year : cocoyam,cassava,maize 1st year: yam,cassava,maize,vegetables
2nd year : cassava + bush fallow 2nd year: cassava + bush fallow
3rd year: yam, cassava, maize 3rd year: bush fallow
4th year: cassava + bush fallow  4th year: cassava
5th year: cassava ¢ bush fallow

1st year: yam, cassava, maize, vegetables
2nd year: cocoyam, cassava, maize, vegetables
3rd year: cassava « bush fallow

4th year: bush fallow
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!
APPENDIX XIII: DETAILS ON CALORIFIC AND DRY MATTER CONTENT OF
CROPS GROWN IN EASTERN NIGERIA

Table 51: Calories and Dry Matter in gr. per kg. Edible Portion

Cal. dry matter gr./kg

01 Oil palm bunches 875 101
04 Raffia palm wine 340 60
05 Kolauut 622 156
06 Coconut 1187 176
07 Pear 580 158
08 Citrus 365 108
09 Cocoa 461 161
10 Banana 482 126
11 Plantain 634 162
12 Paw paw 320 92
13 Mango 610 186
14 Breadfruit 1090 281
15 Oil bean 3500

16 Guava 640 178
18 Cowpeas 3380 886
20 Yams 1140 303
22 Cassava roots 1490 380
23 Cocoyams ° 1020 269
24 Maize(green cobs) 1520 422
25 Okra 360 114
26 Groundnut (raw seeds) 1520 427
27 Vegetables 358 122
28 Telferia 470 136
29 Melon (seeds with shell) 5180 927
30 Pumpkin 230 74
31 Tomato 210 65
32 Beans 3500 906
33 Pineapple 470 132
34 Pepper 940 258
35 Fluted pumpkin 230 74
36 Onions 410 115

Source: FAO, Nutrition Division and U.S. Deft. of Health, Education and
Welfare: 'Food composition Table for Use in Africa’ Bethesda,
Rome, 1968.
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Calculation of Calories and Dry Matter in gr.per 1000 gr. of Oil Palm Bunches
(Wild Variety)

0il 5.3 % Extraction rate with 45 % Extraction efficioncy
Kernel 7.0 % of the bunch weight
1000 gr. Palm oil = 8750 Cal. 738 dry matter (gr./kg)
1000 gr. Palm kernel = 5870 Cal. 885 dry matter (gr./kg)

. 8750 x 53.0 738 x 53.0 _
0il T 1000 = 464 Cal. 1000 = 39 gr. of dry matter
Kernel 2870 x 70.0 + 411 Cal. 885 x 70.0 = 62 gr. of dry matter

1000 -_— 1000

875 Cal.per 1000 gr. 101 gr.of dry matter per 1000 gr.
bunch weight bunch weight

Calculation of Calories and Dry Matter in gr. per 1000 gr. of Vegetables

Bitter leaf 520 Cal. 174 dry matter
Water leaf 250 " g2 " "
Garden egg 320 " 95 "
Lettuce 440 * 157 ¢ "
Spinach 260 94 " "
Average: 358 Calories, 122 gr. of dry matter

Calculation of Calories and Dry Matter in gr. per 1000 gr. of Citrus

Grapefruit 340 Cal. 100 dry matter
Lime 320 ¢ 105 ¢ "
Orange, sour 370 " 108 » "
Orange,sweet 430 " 120 " "

Average: 365 Calories 108 gr. dry matter



- 250 -

Calculation of Calories and Dry Matter in gr. per 1000 gr. of Whole Fruits

whole edible edible dry matter dry matter
fruit  part fraction gr./kg gr./kg
(gr.) (gr.) (%) Cal. Cal.
Cocoa 755 130 16.9 2730 951 461 161
Coconut 865 255 30.6 3880 574 1187 176
Kolanut 210 87.5 42.0 1480 371 622 156
Banana 11020 6020 54.8 880 230 482 126
Plantain 14050 6540 47.0 1350 346 634 162

Calculation of Calories and Dry Matter in g-. per 1000 gr. of Yams (Raw)

dry matter gr./kg. Calories

Yam, yellow
Dioscorea cayenensis 192 710
Dioscorda rotundata

Yam,chinese 298 1120
Dioscorea esculenta

Yam, wild 327 1240
Dioscorea dumetorum

Yam, winged 349 1350
Dioscorea alata

Yam, sp. 316 1180
Dioscorea armata

Yam, sp.

Dioscorea minutiflora 316 1180
Yam, sp. . 312 1160
Dioscorea preussii

Yam, spp. 310 1190

Dioscorea spp.

AVETBEE: ccvsoeserassossssssssssesanasss 303 1140
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The IFO Research Programme for stologmg Countries

Owing to the generous financial support of the Fritz Thyssen Foundation, Cologno, the Department for Develop-
ment Studies/African Studies Centre of the IFO-Institute for Economic Research in Munich was able to embark
upon & comprehensive resoarch programma dealing with thearatical and practical aspects of economic develop~
ment in general with particular reference to tropical Africa. The programme has been conducted partly by the
Department itself, partly in conjunction with other institutes and researchers,

The research activities Tover investigations into the primary sector (agrlculturo, torestry, mining) as well as
into the secondary and tortiary sectors (lndusxry, handicrafts, trade, banking, energy supply and transport).
Besides macro-economic investigations and sociological studies (moslly industrial socialogy), also soctal
change and 1ts implications as well as political, logal and administrative aspects of the development Process
are investigated.

The recent expansion of activities from North Africa to Southern Africa, the Near East (espocnally the OPEC
countries) as well as to South-East Asia and Latin America makes allowanco to the political changes, implied
by the process of decolonisation tn Southern Africa, the raw-material and ol politics ! the Third World, the
Increasing importance of the Arab States tor Europe and the necessity for comparative analyses between indj~
vidual groups of countries in differont developing regions,

more intensely on problom-oriented themes, which genarally cannot be limited to one developing continent
only. Therefore, as a completion of the lo- g ago introduced "African Studies", a new sertes with the title
"IFO-Development Research Studies " 13 issued,

The entire research programme being conducted up to now ccvers the following titles listed in chronological,
t.e. numerical order.

The "“Atrican Studies' and “Resoarch Roporis™ as well as the "IF 0-Development Research Studies" are 1ssued

by Weltforum Publishing House, Munich, 1n co-operation with publishing houses in the United Kingdom and the
United States.

A. Inthe series “Africa Studjes"

No. 1 Entwicklungsbanken und -gosellschaften No. 9 Problems of Economic Growth and Planning:
tn Troptsch-Afrika, The Sudan Example
By N. AHMAD and E. BECHER, 1364, By R. GUSTEN, 1966, 74 pages, DA 13,50

N o=
86 pages, DM t2 No. 10 African Agricultural Production Develo;ment F Slicy

No. 2 Agricultural Development in Tanganyika in Kenya 1952-196%
By H. RUTHENBERG, 1954, 212 pages, By H, RUTHENBERG, 1966, 180 pages, DM 27, -
A om-
DM 28 No.1t Bodennutzung und Viehhaltung 1m Sukumaland/
No. 3 Volkswirtschaftliche Gesamtrechnung Tanzania
{n Tropisch-Afrika By D.v. ROTENHAN, 1966, 131 pages, DM 24,--

By R. GUSTEN and H. HELMSCHROTT,

Na, e < <
1965, 69 pages, DM 11.40 0. 12 Die moderne Bodengoselzgebunq in Kamerun

1884 - 1964

No. 4 Bentrage zur Blnnenwnnderung und Be- By H, KRAUSS, 1966, 156 pazes, DM 24,--
volkerungsamwncklung in Liberia
By H.W. JURGENS, 1965, 104 pages,
DM 13.50

No. 11 Sisal in Ostafrika - Untersuchungen zur Produk® -
vitatin ter bauertichen Wirtschaft
Gy H, POSSINGER, 1967, 172 pages, DM 28.80
No. 5 Die sozialwissenschaltliche Erforschung
Ostafrikas 1954-1963
By A.v. MOINOS, 1965, 304 pages,
DM 43,--

No. 14 Probleme der Aurlrngs-Rmuernallung durch
Fulbe Hirten (Poul) in Westafrika
By J,O. MULLER, 1967, 124 pages, DM 19,50

No. 15 Das Genossenschaftswesen 1n Tanganyika und
Uganda - Moglichketten und Aufgaben
By M. PAULUS, 1967, 156 pagos, DM 26,

No. 6 Die politischs und wirtschaftliche Rolle
der asiatischen Minderheit 1n Ostafrika
By I. ROTHERMUND, 1965, 7S pages,
DM 11.20 No. 16 Gabun - C.aschichte, Struktur und Problemeo der

Ausfunrwirtschalt eines Entwicklungslandes

No. 7 '
No Die Dodenrechtsreform in Kenya By H.9. NEUHOFF, 1967, 271 pages, DM 19.--

By H. FLIEDNER, 1965, 136 pagos,

DM 18,.- No. 17 Kontinuitat und Wandel 1n der Arbertsteilung bor
dJen Baganda
No, 8 Besteuerung und wirtschaftliche Ent- e
« JENSE? M -
wicklung (n Ostafrika By J. JENSEN, 1967, 297 pages, DM 19
By L. SCHNITTGER, 196G, 216 pages, No. 18 Der Handel in Tanzania
DM J1..-. By W. KAINZBAUER, 1968, 239 pages, DM 40,--

Best Available Document



No. 19

No. 20

No. 2%

No. 22

No. 23

No. 24

No, 2%

No. 26

No. 27

No. 28

No. 29

No. 30

No. )1

No. 32

No. 33

27/

Probleme der landwirtschaftlichen Ent-
wicklung 1m Kustengebiet Osafrikas
By S. GROENEVELD, 1967, 124 pages,
DM 18,--

Die Geld- und Banksysteme der Staaten
W estafrikas
By H.G. GEIS, 1967, 42R pages, DM 54.--

Der Verkehrssektor in der Entwicklungs-
polittk - unter besonderer Berucksichti-
fgung des afrikanischen Raumes

Dy G.\W. HEINZE, 1967, 324 pages,

DM 42.--

Ukara - Ein Sonderfall troptscher Boden-
nutzung 1m Raum des Viktoria-Sees.
Eine wirtschaftsgeographische Stuaie

Uy H.D. LUDWIG, 19€7, 251 pages,

DM 42,--

Angewandte Bildungsokonomik - Das Be)-
spiel des Senegal
By W. CLEMENT,
DM 32.--

1967, 224 pages,

Smallhulder Furming and Smallholder
Development 1n Tanzania - Ten Case
Studies

By H, RUTHENBERG {ed.},
360 pages, DM 38,--

1968,

BDauernbetriebe in tropischen Hohenlagen
Ostafrikas. Die Usambara-Berge im Uber~
gang von der Subuistenz- zur Markiwirt-
schaft

By M. ATTEMS, 1768, 168 pages, DM 1&,--

Attitudes towards Family Planning in
East Africa
By A.v. MOLNNS,

Bouerliche Produktion unter Aufsicht am
Beispiel des Tabakanbaus in Tanzania.
Eine sozialokonomische Studie

By W.SCHEFFLER, 1968, 184 pages,
DM 26,--

The Kiiombero Valley/Tanzania: Character-
1stic Features of the Economic Geography
of a Semihumid East African Flood Plain
and its Margins

By R. JATZOLD and E. BAUM,
147 pages, DM 30, -~

1968,

Untersuchungen zur Binnenwanderung in
Tanzania

By H.W. JURGENS,
DM 22.--

1968, 166 pages,

Studies in the Staple Food Economy of
Western Nigeria

By R. GUSTEN, 19€8, 311 pagses, DM 38,--

Landwirtschaftliche Entwicklung 1n Angola
und Mogambique

By H. POSSINGER, 1968, 284 pages,

DM 40.--

Rural Economic Development in Zambia,
1890 - 1964

By J.A. HELLEN, 1969, 328 pa