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"Son! No two days are ever the same. Not even the air we breath
is the same from day to day. The only thing that is the same
about two different days is DAYLIGHT and DARKNESS.
Everything else is different so why should we do the same things
on several fields or year after year?"
FARMER GAAMOA KANTAME.
"Do you know the beetle that rolls cow dung? If this beetle
insists on rolling dung twice its size, the dung has no
objection. It would wait patiently until the beetle gets to its
hole and when the dung cannot be rolled into the hole because of
its size, the outcome is obvious.
So if you the "book-men"
insist that we do things twice our sizes, we know the outcome
long in advance."
FARMER MYABAN DODONE.
"We farmers are like yam vines. We need staking to produce our
maximum. Without staking we would still produce but not as much.
Our gods help us to stand up right and you are also welcomed to
help US if YOU HAVE THE RIGHT STAKES."
FARMER HWANYUDE NANYANDO.

THIS WORK IS DEDICATED TO:
THOSE WHO COULD NOT WAIT TO SEE THIS PRODUCT (like my late Mother
KUUNIME), THOSE WHO ARE AROUND TO SEE IT THROUGH (like my Wife
LYDIA) AND THOSE WHO ARE YET TO SEE IT (like the CHILDREN).
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(II).

ABSTRACT.

This study draws attention to Rural People's Knowledge and the
underlining scientific principles behind its generation, exchange
and utilisation. Data was gathered from two main locations and
is based on case studies in staple tubers (yam and cassava) and
cereal (millet and sorghum) production in Northern Ghana. Most
of the analyses is qualitative.
In addition to three types of farmers' experimentation
identified
(Curiosity,
Problem
Solving
and
Adaptive
Experimentation), the study found a fourth type referred to here
as Peer Pressure Experimentation. This fourth type, sometimes
thought of as mystical, goes on continuously and most farmers do
it.
It is influenced by farmers' cosmovisions Farmers
experimentation was further discussed for understanding, using
the normative model of Problem Identification, Research Design,
Research Execution, Impact
Assessment and Validation.
The idea of farmers being
heterogenous and experimentation being continuous is high
lighted, including the fact that the small farmers' modes of
production is both a mix of institutions and functions when it
comes to knowledge generation by using integrated and iterative
processes.
The conclusion is made that the Cosmovisions of farmers
influence the performance of the Indigenous Knowledge and
Information System (IAKIS) studied and that configurâtional
relationships farmers enter into with external intervention are
predisposed by their cosmovisions.
This introduces a new
dimension into Agricultural Knowledge and Information Systems
(AKIS) studies and accounts in part for the need to generate
technology within the socio-cultural setting of the user, a
change from the Transfer Of Technology and other science biased
forms.
Besides emphasising the Farmer-Back-To-Farmer processes for
research, the study goes beyond this in advocating a radical
redirection of Donor role, Policy functions, Professional and
Practitioner offerings and dealings with the farmer, identifying
new roles for Knowledge Managers in the AKIS. Research teams are
advocated and in addition to their inter and multi-disciplinary
nature, a very special role is proposed for key farmers. This
role changes the perception of farmers from being passive
recipients of innovation to active resource persons who offer
training to researchers, extensionists and their colleague
farmers. In formal science the AKIS is abstracted from the HAS
in order to develop technologies after which the technology is
introduced back into the HAS. Farmers' experimentation develops
the technology in situ, a justification for re-oreintation.
A classification of Direct and Indirect Environments has been
made about how farmers network and the information distances
between them and sources of technologies. The boundaries were
observed to be very fluid which recommends knowledge exchange
analysis reflecting these characteristic.
These radical transformation and re-orientations of all the
actors in the AKIS is symbolically represented by the study as
going "FROM THE ROOTS TO THE BRANCHES."
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1.0. INTRODUCTION:
Resource-poor agriculture, described as the single largest
resource not yet mobilised in the developing enterprise,
(Chambers, 1983), is a prominent feature of most Developing
Countries - Ghana included. This "grey area" has received very
limited appropriate attention from Formal Research. Chambers,
Pacey and Thrupp, (1989); have identified, amongst other reasons:
- Lack of production stability and high risk nature of
resource-poor agriculture partly due to:
- The environmental diversity under which farmers in such
areas operate, which in turn results in:
- The presence of relatively complex farming systems.
These factors explain why, amongst other reasons, traditional
research has made limited strides in resource-poor areas.
1.1. Agriculture in Ghana.
Agriculture continues to be the mainstay of the Ghanian
economy. It employs some 57% of the total labour force (main
activity) and contributes 53% of GNP, and provides about 74% of
exports. Due to the considerable neglect of the sector during the
1970s and prolonged drought conditions that prevailed in the late
1970s and early 1980s, output of food and cash crops declined at
an average rate of about 0.3% per annum and agriculture's
contribution to GDP fell by 0.5% per annum. However, since
"normal weather patterns" have resumed after the droughts, growth
rates have become positive (5.2% in 1986, 4.8% in 1987 and 6.0%
in 1988 - MTADP Report, 1991) . At present, cereal and root crops
account for 66% of agricultural GDP, cocoa for 17.5, forestry for
9%, livestock for 4.5% and fisheries for 3%.
The total land area of Ghana is 23.9 million ha, of which 12%
is cultivated: 7% with permanent crops, 5% with arable crops and
bush fallow. Estimates on land use available indicate that maize
is the most important food crop for subsistence, for small farmer
income earnings and as a foreign exchange earner when exported.
It accounts for 18% of the arable crop land, followed by sorghum
and millet (11% and 13% respectively) and cassava (11%) which is
the most important root crop (MTADP Report, 1991).
Agriculture is primarily rain-fed, with only 0.07% of the
cultivated land being irrigated. Land availability for food crop
production is not a constraint, except in localised districts of
the forest, transitional and savannah zones, where population
pressure, reduced fallow periods and weather conditions are
leading to environmental degradation with reduced vegetation
cover, loss of soil fertility and increasing soil erosion. These
factors, coupled with increase in population, have resulted in
decreased food productivity which is continuing to decline.
Agriculture in Ghana is predominantly small holder based.
However, the departure of the youth from agriculture and from
hinterland to look for jobs in the cities has contributed
immensely to the reduction of the effectively cultivated area.
An estimated 84.2% of all holdings are below 1.6 ha (4 acres) and
account for almost 50% of cultivated land. With an increase in
population, a decrease in cultivable land holdings and a decrease
in active labour force in agriculture, there is the necessity to
1

increase production per unit area. Hence the need for research
and extension to supplement farmers* efforts cannot be over
emphasised, if the cities have to be fed and surplus exported.
1.2.

The Northern Ghana Situation.

The small farmers in Northern Ghana, like their colleagues in
most parts of Africa, are the backbone of agricultural
productivity.
Their production system, which combines the
keeping of livestock with crop production in an environment
characterised by low irregular rainfall, poor and declining soil
fertility conditions, ecological fragility and heterogeneity
(Richards, 1985; ILEIA Newsletter, 1990), has, through the past
generations, supported life in the rural areas and produced
surpluses to feed the cities and the urban centres.
With a high population growth of 3.6% p.a.in this region and
with similar growth elsewhere, the demand for increasing food
production has engendered the need for Extension and Research
support of small farmer productivity. For over 30 years Ghana
has been groping with intervention strategies guided by so-called
experts; both expatriate and local in their origins. Successes,
if they occur, are short-lived as a result of the fact that they
do not take into account farmers' experiences and local
potentials, (Runge-Metzger, 1988).
Staple tubers and grains in Northern Ghana have received most
attention by interventionists because they serve as basic staples
for most of Ghana. It is therefore not surprising that Northern
Ghana, the "grain basket" of the country, has received its fair
share of research and extension intervention.
All the
intervention packages have made very little use of indigenous
modes of production and relied more on whole-sale importation of
technology.
The objective of this study is to put into focus rural peoples
knowledge with respect to agricultural productivity with the view
to establishing that the small farmer, by all standards, is a
researcher who sometimes follows processes identical to formal
research procedures in addition to following his own "logical"
This allows the mapping out of courses for
processes.
intervention processes (Rhoades and Bebbington, 1988).
1.3

The Area.

The Northern Region is located in the Savannah Grassland belt.
The region lies within latitudes 8.00 and 10.45 degrees north and
longitudes 0.45 and 3.00 degrees west. It is bordered to the
north by the Upper East and Upper West Regions, Volta and Brong
Ahafo Regions to the south, Togo to the east and Ivory Coast to
the west. It is the largest region in Ghana but least populated
- 1.2 million inhabitants on 70 400 sq.km. It is the least
developed and very in-accessible especially during the raining
season (MTADP Report, 1992).
The characteristics of this belt are low vegetative growth of
mainly grasses, low shrubs and dispersed trees. Common trees
include the Shea tree (Butrvspermum parkii), African locust tree
(Parkii biqlobiosi) and the Boabab tree.
The first two are
economic trees while the third provides food (Northern Region
2

Rural Integrated Programme - NORRIP Report, 1985).
The
topography is generally flat but slightly undulating in hilly
areas. The soil types range between sandy loams in the northern
parts to clayey loam in the southern parts and in the valley
areas. The climatic features are clearly distinguished into the
raining season and the dry season. The rains begin in May and
end in October, and for the southern most parts which borders
with the Brong Ahafo Region, a minor and a major raining season
occur.
Rainfall in the region is unevenly distributed.
Occasional short spells of droughts occur in June or July. The
average rainfall ranges between 1000 mm and 1200 mm. During the
Dry Season, the Harmattan winds are predominant. These are dry
and often carry a lot of dust in the form of whirlwinds.
The average temperature ranges from 22 to 35 degrees
centigrade.
In the Dry season night temperatures are low.
During this period there is virtually no cropping, except for
small gardens along the river beds and dams. The Farming System
is based on rain-fed agriculture. Most farmers practise mixed
cropping and also keep livestock in the form of poultry, goats,
sheep and cattle. The major crops grown are sorghum, millet,
maize, yam, cassava, rice, groundnuts and beans. Rice cotton and
groundnuts are also grown for cash.
Agricultural development in the Region would undoubtedly depend
on the improvement of the infrastructure existing in the area.
For most parts, farmers are cut off during the raining season
because of impassable roads and therefore unable to sell or buy
at prevailing market rates. Middlemen take advantage of this to
buy from them at relatively low prices only to retail for over
100% profit.
Also the much needed farm inputs do not reach
farmers at the right time and in good condition. This partly
accounts for the low productivity. Low prices for farm produce
despite the high cost of production is a big disincentive. The
guarantee prices set by Government are not realistic and cannot
even be enforced, hence it is not surprising that there are low
incomes and therefore low investment capabilities (Runge-Metzger,
1988).

Pic. 1.3. The Landscape of the Area.
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1.4.

The People.

Farm families average between 5 and 50 members (extended
households). In a household or compound, there may be as many
as 1 to 20 families. As it occurs in the region, a household is
best described as a place and space where production and
consumption units co-exist and where reproduction occurs. Each
compound has a family head who usually holds the family land in
trust for the members.
The family members provide most of the labour.
Farming
operations, such as weeding and harvesting, may be carried out
by communal labour. There are distinctions in gender roles in
farm operations. The women and children do the planting and
harvesting of the crops. In some areas, women participate in the
first weeding and leave the subsequent weeding to the men. Most
women have their own small farms where they cultivate rice,
groundnuts or vegetables. Some women have a few birds and an
occasional goat. Harvest from the family farm is kept as food
for the household but harvest from the individual farms, whether
men or women, are kept by the individual. This may be sold as
cash or kept against the hunger months.
The family or household head has overriding decision power in
matters relating to the family, either in farming operations,
marriage, in the use of family assets, or custom. This he does
in consultation with key members, or elders of the family.
Although many major tribes inhabit the area, the general
pattern of life is the same. The traditional form of worship is
the cult of the ancestral spirit which is sacrificed to for
various favours and the earth spirit is central amongst the
spiritual worships.
The land priest performs the necessary
rituals and sacrifices which ensure the prosperity of the land
and fertility of the people and their crops and livestock
(Oppong, 1973). While the ritual control of the land is vested
in the land priest, the legal control is vested in the chief.
Both bush and compound lands are under his control.
Trade,
domestic crafts and wage labour are the main sources
supplementing, but seldom replacing, their living from the land.
Christianity and especially Islam are gradually creeping into the
communities here. Young men and women are the hardest workers,
as far as farming is concerned. Older men and women with sons
and daughters to work for them may assume a largely advisory role
and undertake only the highly skilled jobs. However he/she still
maintains his/her decision making role in farming.
Almost every woman becomes a housewife for much, if not all,
of her life and is trained with this in view while still young.
These roles go beyond housekeeping and child bearing to
agricultural and income generating. In agriculture, the woman
is party to farm decision making and influences, to a large
extent, decisions even if the ultimate decision is still taken
by the man.
The lure of wage labour has led many young men to the towns and
cities down South to earn money to buy luxury goods they can not
get at home. This has depleted the agricultural labour force
quite considerably, a factor which is reflected strongly in the
decline in agricultural productivity and which must be considered
seriously in interventions (MTADP report,1990).
4

Boys under sixteen years of age give considerable assistance
to traditional agriculture, especially in the care of livestock
and poultry (Oppong, 1973).
They begin to help from five
onwards, their tasks being commensurate with their size and
ability and accordingly graded in scale. By performing the less
skilled and more routine tasks, they give adults the time to
perform the more arduous jobs of the farm.
This pattern is
changing however especially so because girls are beginning to
share these roles too and because production patterns are
changing.
The people as a whole have a unique cultural identity which is
built around beliefs, self respect, the family, the household and
the clan which is related to their type of agricultural
productivity. The Government to them is an anonymous entity to
which they lay claims and irrespective of which they would still
continue their life style.
1.5.

The Farming Systems in Northern Ghana.

Farm technology is considered in most communities as basically
domestic level technology, most farming depends on the locally
available inputs and resources. The traditional hoe, cutlass and
sickle are still in use. Storage systems rely on traditional
structures and inputs. Food processing technologies are still
largely domestic. Bullock traction is used by about 10% of the
farmers. The high cost of the implements and the animals pose
a hindrance to its further proliferation.
Millar and ten Haaf (1988), observed that farming systems
generally have undergone transformations over the centuries with
only those techniques persisting that have stood the test of
time. These factors are determined by ecological conditions,
economic conditions, technical factors and human factors.
However, the farming system as a whole has the following common
features:
- A strong orientation towards subsistence and consequently
low cash income.
- Mixed farming with emphasis on shifting cultivation and
mixed cropping.
- Small fragmented land holdings, mostly not exceeding
5 hectares for the nucleus family.
- A three year bush fallow.
- Extensive dependence on simple hand equipment.
- Low levels of use of external farm inputs.
- Yields and net returns to resources employed in farming
are relatively low on the average.
The objective of the traditional farmer with his shifting
cultivation and mixed cropping is to ensure food supply for him
and his family. The very nature of mixed cropping precludes easy
application of technological recommendations.
The risk of crop failure in this area makes experimentation not
attractive which is augmented by resource limitation.
So there seems to be indications that the small farmer plays safe
by developing attitudes, habits and behaviours towards
agriculture which may be viewed as difficult to change. However
change is a continuous process.
Most farmers have small land holdings but families are large
5

so there used to be labour surplus to operate on the farm until
recent migrations. The average farmer is unlikely to generate
sufficient income for reinvestment in his enterprise which
explains the simple equipment and the low levels of modern farm
inputs.
In Northern Ghana four broad groups of farming systems may be
distinguished (Millar and ten Haaf, 1988):
- The millet-based system with sorghum and cowpeas in the
North East.
- The maize, sorghum, cowpea, groundnut system with yam and
cassava as root crops in the centre.
- The sorghum system with maize or cowpea and yam as root
crop in the west.
- The yam system with maize, sorghum and groundnut in the
south east.
Cropping patterns also change in the course of cultivation of
piece of land over several years. After fallow which on the
average is three years, demanding crops like yam are grown
followed by crop combinations with maize or sorghum and later
millet. After this a fallow is allowed once more.
MAJOR CROPS UNDER STUDY.
Yam fDiscorea sps.). This is an important staple tuber crop
and well adapted to the climatic conditions and to the lighter
soils of the Northern Region.
However due to high labour
requirements, need for good fertile soils, shortage of stakes and
high transport costs, the yam acreage is slowly decreasing.
Yam is propagated by small tubers or cuttings from large
tubers. The method of using whole small tubers for planting has
shown that better yields can be achieved as compared to cuttings
(Schmidt and Mercer-Quarshie, 1987).
The method of cutting
large tubers into sections and leaving a number of eyes on each
piece is done when there are enough seed yam available. In this
case only top and middle portions is taken.
Cassava (Manihot sps.). This root tuber is becoming a more and
more important source of starchy food and are eaten as fresh
roots or after processing. Cassava does produce an economic crop
in exhausted soil.
It is often the last crop taken in the
rotation in shifting cultivation. It grows best in sandy loam
soil.
As a result of its HCN content, cassava is often divided into
sweet and bitter cassava and also short and long season
cultivars. It is planted by stem cuttings, 20 - 30 cm long taken
from the middle portion. These are inserted into mounds about
half their lengths.
Sorghum (Sorghum vulgare). This is one of the principal cereal
food crops of Northern Ghana.
Only improved varieties are
planted as mono-crops but most of it is mixed cropped with
another cereal or with a legume (Schmidt et al, 1987). A wide
range of local varieties are cultivated. These are typically
larger, tall plants, late maturing and low yielding.
Sorghum grows on a wide range of soils but does best on fertile
deep sandy loam soil or even on heavy soils if they are well
6

drained.

It is propagated by seed.

Millet (Penninsetum SPS.). Early and late millet are produced
in the large scale in Northern Ghana. Early millet is considered
to be very essential staple food which serve to bridge the hunger
gap that occurs between the period after planting and major
harvesting.
Millet needs less total rainfall than sorghum and can withstand
drought because it can markedly reduce transpiration. It is
normally grown intercropped with sorghum and less so with maize
or with legumes. Only local materials are available which is
propagated by seed.
1.6.

Research Problem:

In Northern Ghana, small farmers' annual cereal harvest
averages around 800 kg per hectare. Over-all production is at
subsistence level. Short fallow periods on goood quality land
as a result of population pressure coupled with the slash-andburn system of cultivation has resulted in poor soil, low organic
matter contents and a fertility which continues to decline.
Rainfall is low and erratic in its onset,
intensity and
duration.
Access to formal credit for farm inputs, or to
improved external technology, is far removed from the Farmer
and, when near, is not sustainable (Runge-Metzger, 1988).
Initially, the Transfer Of Technology Model was used to target
intervention aimed at improving the situation described above,
but with very little success. And even this little success was
not sustainable after the intervention was withdrawn.
From the seventies onwards, Research and Development realised
the need for farmers • participation and the use of Rural Peoples •
Knowledge (RPK) in designing intervention. But very little has
been done in this field in Northern Ghana. In the few instances,
the initiatives have been denied a systematic analysis and
understanding of RPK generation and utilisation processes in
their entirety.
Rather aspects have been abstracted and
integrated into Research and Development in as far as they
enhance research agendas (Abudu and Ascroft, 1978).
It looked
more like a "white-washed" Transfer Of Technology (TOT) shifting
location (from the labouratory to the farm) which calls to
question the attempt to label these initiatives as Farmer First
Processes (Chambers, 1983).
The need to increase food crop productivity in a sustainable
way amongst small farmers in Northern Ghana still exists and
requires a thorough understanding of RPK and its transformations.
A detailed analysis of farmers' research agendas and other
knowledge processes along-side to what is happening in formal
research and development, and the identification of areas and
points of reinforcement of RPK, is desirable. So far such an
analysis does not exist in the case of Northern Ghana.
The small farmer is a researcher, well equipped and capable of
managing his constraints by following
an identifiable
"systematic research agenda." (Rhoades and Babbington, 1988). The
volume and pace of sustainable innovation can be accelerated
through better congruence between existing farmer-based processes
and formal research processes.
The central theme of this
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research is to document farmers' experiences and knowledge
processes with the view to make recommendations for research and
extension interventions. Hence the objectives of the research
are:
- Acquire a thorough understanding of Rural Peoples•
Knowledge in terms of process and content and the rationale
behind the way rural people conduct their farm operations.
Look at the relationships between Rural Peoples'
Knowledge and formal research and extension with the
objective to identify possibilities for reinforcing the
effectiveness of interventions to boost small farmer
production.
1.7. Research Questions:
There are some compelling questions that have to be answered
by this study:
- What are the small farmers' research agendas like, in
particular with reference to Northern Ghana?
- What knowledge inputs and outputs are involved?
- How is information generated, verified, transformed,
stored, retrieved, translated, transferred, received, and
shared in the pursuance of farmers' goals?
- How does the farmer share his experiences or inform
himself adequately within the local knowledge networks.
- Which indigenous institutions are involved/linked in all
these processes and which institutional knowledge systems
(GO &NGO) are key actors in this realisation?
- At what critical points of farmers agendas is external
research or development integrated?
- What for the small farmer is impact assessment/validation
and documentation and how does he share his experiences?
- How does he take care of sustainability in relationship
to his environment; with and without external intervention?
What networks does he draw upon in agricultural
production?
- How is formal Research and Development conducted with
small farmers in Northern Ghana? What methods/processes,
inputs-outputs and power relationships are involved? What
policies underline these agendas and who sets them?
- What linkage mechanisms exist between the Farmer and
other key actors like Research, Extension and Development.
What input-outputs are exchanged at these interfaces? What
are the propelling/driving forces behind these linkages?
Ashby (1986; 1987) documented small farmers' Research agendas
by looking at their processes of analysis, prioritising,
designing, choice and experimentation. Taking inspiration from
the concepts and processes identified in this work, the study
intends to gather information with respect to Northern Ghanaian
small farmer, on the following:
- What is the farmers * research agenda?
- What does the agenda contain?
- What methods and procedures are employed?
- What tools and means are used to realise this?
- What happens to the results?
8

1.8.

Supporting Hypotheses.
- That many innovations introduced by farmers themselves or
by more participatory development processes are preferred
to those introduced through Transfer Of Technology
processes.
- That, invariably, the small farmer is a researcher, more
capable of
managing his
constraints
by
following
identifiable systematic research agendas.
- That the volume and pace of sustainable innovations can
be accelerated through better congruence between existing
farmer-based processes and formal research processes.

1.9. Relevance of The Study:
Besides being a study in partial fulfilment of the MSc
Programme to test knowledge and skills and in so doing provide
a milieu for learning-by-doing, this study intends to contribute
to Farmer First (bottom-up) processes - "From the Roots to the
Branches", by looking at Small farmer research vis-a-vis formal
research and development.
RPK would be documented and a
contributions would be made towards evolving more relevant,
sustainable, farmer friendly innovations that would increase
agricultural productivity amongst small farmers.
It intends to document weaknesses in current intervention
processes of Research and Development and draw attention to
points of congruence and areas of reinforcements within a
relationship that is more collaborative than until now.
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2.0.

CONCEPTUAL FRAMEWORK;

2.1. The Small Farmer Concept.
Various renowned researchers have endeavoured to define the
concept of small farmer in their works. The conclusion from
reading all those definitions is that there are as many as there
are researchers. However, a number of essential characteristics
of the small farmer invariably described by researchers are
summerised by Raymond (1990). I agree agree with Raymond that
this is a misconception of the small farmers' world as a result
of insufficient insights. Raymond summarised the misplaced thus:
"By and large these small farmers are illiterate, in
accessible,
powerless,
unorganised,
suspicious
of
outsiders, unaccustomed to change, unable to take risks and
convinced by lifelong experience that their situation is
not likely to improve.
They often have very little
capital, very little land and very little experience in
handling or opportunity of obtaining credit. They speak a
bewildering assortment of languages and often live in
inadequately
understood
ecologically
vulnerable
environments such as semi-arid grasslands."
Sifting portions of this definition, I wish to operationalise the
concept of small farmer and the resource-poor environment of or
the study area (Northern Ghana) as follows: Northern Ghana is
part of the Guinea Savanna, characterised by uni-modal rainy
season which occurs from May to October. The peak is around
August and average precipitation is 1000 mm. This rainfall is
very erratic in its onset, duration, intensity and distribution.
The soils are poor in organic matter content as a result of the
slash-and-burn system of cultivation and short fallow periods.
Formerly, bush fallow of 8 - 10 years allowed for the
regeneration of fertility, but population pressure on land has
reduced fallow periods to 3 - 5 years.
The declining soil
fertility has reduced yields to an average of 800 kg cereal per
hectare. The potential for agriculture is low and continues to
decline as rainfall and soil fertility decline (de Jager, 1988).
In Northern Ghana, the land holdings of the average small
farmer (a nucleus family of a man, his wife and say 4 children
who live within an extended family system of between 2 and 20
nucleus families) is on average 5 hectares of which 3 hectares
on the average is under cultivation at any one time. Of the 3
hectares, 1 hectare is a farm around the compound and 2 hectares
is bush farm about 3 - 7 km from the home. He/she practices
mixed farming (i.e. keeping cattle, sheep, goats and poultry
along side crop production), and spreads his risks by adopting
mixed cropping (combining cereals with legumes, root tubers and
vegetables).
There is gender separation in the production: the males
normally do the land preparation, production of the cash crop and
considerable amount of food crop production, while the females
do most of the other cultural practices and some amount of food
crop production except when there is a female household head.
Overall production is at a subsistence level although untold
hardships and dire need for cash compels the transformation of
some food crops into cash.
Access to formal credit or to
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improved external technology is not readily available to him/her
and, when near, is not sustainable.
In most cases, his/her
production is at the mercy of the weather which is not always
friendly. He/she on the whole is an excellent anticipator of
risks which accounts for his diversified forms of cropping and
crop production techniques. The small farmer in Northern Ghana,
like every one else, belongs to organised and unorganised
relationships from which he derives support for production,
consumption and general welfare (Millar, 1990).
2.2. Formal Research and Development:
Although these concepts are used jointly here, in the Northern
Ghana situation, research is commonly done formally by Government
Institutions, while Development is the adaptive experimentation
or demonstrations that mostly Non-Governmental Organisations
(NGOs) or Private Voluntary Organisations (PVOs) do with Farmers.
According to Kaimowitz, Snyder and Engel (1989), research and
development is basically that fact finding and consolidation
process that involves discovery, exploratory development and
technology consolidation:
Discovery is the process of creating/collecting
information and/or searching for relationships between
variables, the specific usefulness of which is as yet
undetermined.
Exploratory
development
is
concerned
with
the
identification,
understanding
and
control
of
the
interaction between a proposed technology and the physical,
economic and/or social environment in which the technology
would ultimately be used.
- Technology consolidation is the process of translating
the results of
basic
and
applied
research
into
specifications for a new technology and of ensuring that
these specifications are
appropriate for the type of
farmers for whom the technology is intended.
Small farmers follow a similar logic, in addition to their own,
in their own knowledge generation and exchange. These are well
described by Rhoades and Babbington (1988). The study intends
to fall back on this work.
2.3.

Knowledge and Information Systems.

The Agricultural Knowledge and Information (AKIS) is defined
by Roling and Seegers (1991) as "the articulated set of actors,
networks
and/or
organisations,
which
potentially
work
synergically to support knowledge processes in agriculture, so
as to improve the goodness-of-fit between knowledge and
environment, and/or the control provided through technology use."
This view takes into account both the systems and the soft
systems perspective.
Berlo, quoted by Engel (1991), defines knowledge as the set of
concepts, meanings, skills and routines acquired actively over
time by individuals or groups. Roling and Engel (1991) made a
distinction between information, data, knowledge and technology
as follows: "knowledge is between the ears, a property of the
mind. It cannot be heard, seen or touched. People use knowledge
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to operate in the real world. Knowledge utilization is man's
mechanism for survival and might be his downfall if he proves
greedier than is sustainable. SYNERGY, "state of a system where
a combined contributions of the components is more than the sum
of their individual contributions" (Minzberg, 1979; Engel, 1990).
It is at this synergic interface between what farmers do and what
researchers do that the study aims at. In another publication
Engel (1991) defines knowledge transformation as the process by
which individuals or groups continuously change and adapt their
knowledge in response to changing intentions, opportunities and
circumstances. Havelock (1986) analyzed knowledge generation,
exchange and utilisation process as envisaged within a knowledge
and information system.
He talks about vital components of
generation, verification, transformation, transfer, reception and
utilisation.
The concept of system has been defined in many ways by many
researchers, however, this study adopts the definition by Roling
(1988) that, "An agricultural knowledge system is a system of
beliefs, cognitions, models, theories, concepts, and other
products of the mind in which the (vicarious) experience of a
person or group with respect to agricultural production is
accumulated". System thinking, emphasizes the system state and
the relationships between the constituent parts required for
system performance, (Roling and Engel,1990a). In the definition
of agricultural knowledge and information system, Engel (1991),
stated that the components of such a system could be
institutions, organisations, networks and/or persons and their
linkages and interactions, will be discussed.
2.4.

Interfaces, Networks and Linkages.

Another issue of importance for this study is the type of
relationships that farmers have with each other and the world
around them in their quest for knowledge. A knowledge network
is defined by Engel (1991) as a number of individuals that share
knowledge and exchange information concerning a specific field
of interest or knowledge domain and these networks may exist
within organisations or across organisations and institutions.
He makes a distinction between formal knowledge networks and
informal knowledge networks. The former is the institutionalised
network made up of researchers, extensionists and policy makers.
Farmers are part of this network for as much as they are
interacting with other key actors. In Northern Ghana, informal
networks with fellow farmers and actors of the formal network
would appear to be more important than the formal networks
because the formal institutions do not deliver reliable services.
Networks are not static but dynamic relationships that keep
changing in composition determined by what choice or choices of
action are made.
Long (1984; 1989) defines a social interface as "... a critical
point of intersection or linkage between different social
systems, fields or levels of social order where structural
discontinuities, based on differences of normative value and
social interest, are most likely found." The issue of boundaries
and interfaces being areas of encounter of actors and "windows"
to components of the system is important elaborated. Linkage
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mechanisms are seen as operational devices that actualise the
interfaces. Further elaboration was given to this in Long and
van der Ploeg (1989) by making reference to the issue of multiple
realities. Multiple realities relates very closely to van der
Ploeg's (1990) discourse about heterogeneity as a major concept
to understand what farmers do and how they operate their
enterprises as a result of different resource combinations,
giving rise to different * farming styles1. Similar views about
heterogeneity are expressed by Engel (1991) in his discourse on
multiplicity and diversity within the AKIS. Boundaries resulting
from interfaces are arbitrary creations and keep shifting,
depending on what issues are under analysis and by whom.
Linkage mechanisms allow parts of the system to become an
integrated whole.
Kaimowitz et. al. (1988) define linkage
mechanism as the specific arrangement for organising linkages.
According to Roling (1988a), these arrangements could involve
concrete procedures, regular events, any device, channel or other
arrangement that could bridge the gap between components of the
system and that allows communication between and amongst actors
and should serve the function of knowledge transformation rather
than just information transfer.
Kaimowitz, Snyder and Engel
(1989) go further to make a distinction between functional links
and institutional links. Functional links are seen as activities
which aimed at forming a bridge between research and technology
transfer with the system performance as an objective.
Institutional links are viewed as the exchange of resources (such
as information, money, labour and materials) which provide
facilitative, collaborative or control mechanisms.
Linkage
characteristics identified by Kaimowitz et. al. (1989) include:
- Whether they are formal or informal, regular or ad hoc,
mandated or voluntary, permanent or temporary.
- Whether they are facilitative mechanisms (that is they
provide resources) or control mechanisms (that is they
determine how resources should be used).
- The amount and type of resources exchanged.
- The administrative level at which they operate.
- Whether they focus on programming activities or are
concerned with implementation or evaluation.
- The numbers of individuals involved.
The different sub-systems involved in the linkages might be
coordinated in different manners giving different configurations
depending on the situation.
Each relationship represents a
design of linkage mechanism and a differential power positions
(Roling, 1992; Roling and Engel, 1990a). This exposition is
reflected two types configurations
to be addressed by the
research. The first is Technology Driven and the second User
Driven Configurations (Engel, de Groot and Seegers, 1991 - in
draft)
- The Formal Institutional Knowledge Systems (GO &NG0) Farmer linkage (technology driven configuration). (i.e.
research and extension).
- The Indigenous/local Institutions - Farmer linkage (user
driven configuration). (traditional groups with special
functions).
The emphasis of this study would be on informal networks between
and amongst farmers.
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2.5.

Types of Rural Peoples' Research.

Ashby (1986; 1987) documented small farmer's research agendas
by looking at his processes of analysis, prioritising, designing,
choice and experimentation.
She took the trouble to
systematically analyze that which was thought of as chaotic and
non-scientific and convincingly established that there was order,
sequencing and logic in that which small farmers do.
Rhoades and Bebbington (1988) went further to categorise small
farmer research by looking at what Peruvian farmers do in potato
production.
They successfully came out with three kinds of
farmers experimentation as follows:
CURIOSITY EXPERIMENTS:
Farmers are curious like every
human so they sometimes set up experiments which may not
have immediate practical ends. When doing this, they set
up very clear hypotheses which they try to verify. Such
experimentation may occur from boredom, but basic curiosity
is the driving force behind the experiment.
PROBLEM SOLVING EXPERIMENTS:
Farmers are keen to seek
practical solutions to old and new problems through
experimentation.
This is more pronounced in areas with
more diversified agriculture and poor extension services.
It is argued here that farmers have two major advantages
over scientists in relation to problem solving experiments:
- The large number of farmers and constant presence in the
field, they have a greater opportunity for observation.
- Farmers are in a better position to determine which
problems affect them directly and therefore assist in
guiding research directed towards solutions.
This advantage of farmers, when combined with the power of the
natural sciences to trace connections and order data not visible
to the human eye, can help shape a new approach to experimental
agricultural research.
ADAPTATION EXPERIMENTS: This is commonly done by farmers
after they acquire a new technology or observe a
demonstration of technology promoted by an extension
agency.
Two kinds were identified by Rhoades and
Bebbington:
- When farmers are testing an unknown component technology
within a known environment.
- When farmers are testing a known technology within an
unknown environment.
They try to find answers to questions like; does the technology
work, how can it be fitted into the existing productionutilisation system, and is it profitable?
The study intends to take inspiration from such analyses of the
Peruvian farmer and also from the fact that "the locus of problem
solving is shifting from (basic) research to, amongst others, the
indigenous processes of ordinary citizens and consumers" (Roling,
1992), to analyze the small farmer in Northern Ghana who operates
in a comparative environment.
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2.6.

Rural Peoples' Knowledge (RPK):

During the seventies, it became clear to Research and
Development that the small farmer was a social being; not just
a passive recipient of intervention but an active participant who
processes information, internalises it and strategizes in his
dealings with various local actors as well as with external
persons and institutions (Long, 1990).
Rural Peoples Knowledge (RPK) is identified as that which
emerges from the interaction amongst individuals and between
individuals and their environment, resulting in a product which
has been formed and transformed by the society itself (Chambers,
1983; Chambers and Jiggins, 1987). This knowledge, which is a
social construct, is therefore culturally specific and has its
distinct characteristics which may be similar to, or different
from, other constructs. Rural Peoples Knowledge is in dynamic
equilibrium with its environment and is in constant evolution.
Chambers in his writings has drawn attention to this social
construct as a vital component of synergy between RPK and formal
science and should thus be given attention by interventionists.
So far incorporation of RPK into research has taken the form of
participative processes (Jiggins and Roling, 1982; Chambers and
Jiggins, 1987) and sustainability (Sriskandarajah et al, 1989)
has been a major concern.
Until comparatively recently, various valuable experiences of
small farmer experimentation existed with very little recognition
given to them. Rhoades (1984), in his book "Breaking New Grounds"
drew attention to the tremendous amount of knowledge Peruvian
Farmers had in potato cultivation.
If this had not been
consciously unearthed, it would have been lost to Extension and
Research.
Similar revelations of RPK have been documented by Box
(1986,1988 and 1989) on Cassava and Rice in Dominican Republic.
In all three publications, Box exposes local experiences with
transformation of planting materials and up-dating varieties
through rigorous selection procedures resulting in the generation
of new varieties.
Millar (1990) documented RPK in storing traditional yam, a crop
which has until now received very little attention from formal
research in Ghana. He argues that it is the lack of know-what
that has limited research in this area, although the small farmer
is well advanced in especially storage process of various yam
species that result in remarkably low losses.
Roder (1990) elaborately describes the traditional use of
nutrient inputs by small farmer in Bhutan. Farmers had skills
in using fodder to produce manure, litter from forest as bedding
for livestock and later for manure and its transportation, ash
from fuel-wood as fertilizer, leaf mould from forests as organic
matter for crops and so on.
Skills and techniques amongst small farmers in the area of soil
and water conservation in Mali have been described by Kassague,
Dolo and Ponsioen (1990).
This includes the use of mounds,
terraces, stone lines, bonds or low walls, square basins and
planting-holes. Here, ingenuity is exemplified.
Farmers1 adaptation to changes in their environment within the
livestock sector in Senegal is elucidated by Toure (1990). The
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progressive decline of the great seasonal transhumance patterns
for short-range nomadism within grazing areas around boreholes
reflect a significant knowledge adjustment. He also mentions
knowledge adaptations reflected in moving away from systems of
controlled herding requiring permanent human supervision to the
use of auxiliaries, such as sheep dogs, to drive the herds. A
whole set of traditional pastoral techniques and practices had
to be either modified or abandoned in this process.
The
strategies which evolved benefited very little from formal
Research or Extension inputs.
Richards (1985) in his essay on Africa, Indigenous Agricultural
Revolutions, argues that successful rural development depends on
inventive self-reliance, enabling small farmers to make changes
which are potentially of benefit to them in particular, and to
society in general.
This seems to be a reasonable starting
point for re-orientation of efforts of interventionists. The
point is not to deny intervention, but to change the power
relationships between the intervenor and the farmer through
processes that would enable the farmer to dictate the pace, if
not influence the rules.
2.7.

Cosmovision Analysis.

The Cosmovision concept was brought to light by PRATEC, a
Peruvian NGO (in Haverkort et al, 1991). The cosmovision notion
originates from a culture which has a holistic world view,
integrating the world with the cosmos. In this perspective, the
whole of nature is conceived as a living being, like an animal,
with all parts interrelated and needing each other to perform.
Human society is part of nature and man works with and
communicates with nature; nature does not belong to man but man
to nature. Thus, human society does not stand in opposition to
nature (as in the Western view where man is considered the
conqueror of natural forces), rather, man works and communicates
with nature. This relationship is not static but dynamic and
involves a continuous domestication and transformation of the
environment which must not be abused or flouted. For the ancient
Peruvians, providing nourishment is the primary goal and this
requirement puts agriculture in the very heart of their vision
of the cosmic world.
The concept of cosmovision thus includes the assumed
interrelationships between spirituality, nature and mankind. It
describes the role of superpowers, the natural processes that
take place and the relationship between man and nature and it
makes explicit the philosophical and scientific basis for which
interventions in nature take place (Haverkort and Millar, 1992).
It must be established here that there is not one cosmovision but
as many as perceptions and beliefs of the cosmic world differ.
The cosmovision indicates a hierarchy of divine beings,
spiritual beings (especially the ancestors), natural forces (such
as climate, diseases, floods), soil, vegetation, animals, man and
woman. These hierarchies have given rise to several rituals in
which the elders, priests and soothsayers play prominent roles
and prescribe the way problem solving and general experimentation
can take place.
This predisposes the way people go about
knowledge and technology development.
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Consequently, RPK and the Cosmovisions inherent in them determine
how society is organizing itself and how effectively it is
achieving its goals.
2.8.

Sustainability and Participation.

Sustainability is analyzed from different perspectives since
a wide range of factors are at play in this respect at the
farmers' level.
These factors enable the categorisation of
sustainability into ecological, technical, financial, economic,
social, institutional, judicial and political. From the Projects
point of view, an activity can be considered sustainable when it
is able to deliver an appropriate level of benefits, for an
extended period of time, after major financial managerial and
technical assistance from intervention is terminated (OECD,
1988). This study prefares to look at sustainability form a
socio-cultural perspective. Social sustainability emphasises the
fact that activities are consistent with local conditions and
should not induce changes in behavioral patterns that have a high
risk of failure for social reasons (van Dusseldorp, 1991).
Participation finds expression in a paradigm shift from control
of a certain domain or activity to sharing this "power base" with
other actors who otherwise would have been marginalised.
Analyzing the researcher - user subsystems, Ashby (1987)
identifies three types of participation as follows:
- Nominal participation of farmers, where the researcher
both manages and implements the trials with the farmer
providing most of the factors of production.
- Consultative participation of farmers were the researcher
manages but the farmer implements the trials.
Here the
researcher still determines the new technology and the
changes and sequence of operational inputs.
- Decision-making participation when here the farmer both
manages and implements the trials.
To accomplish this,
participation was organized such that farmers influence to
a large extent the definition of the problem, the design of
experiment and its execution and evaluation, all within his
social context.
Participation, therefore, reinforces, enables, empowers and
increases farmers1 capacities to experiment and find solutions
to their own problems, within their own means and in their own
environment. This, it is postulated, has brighter prospects for
sustainability which is absent in most endeavours.
The criticisms of apparent failures to make a meaningful and
sustainable impact on agricultural productivity in Northern Ghana
gave rise to the development of various initiatives.
The
highlights of these initiatives were to emphasise socio-cultural
sustainability and farmers participation in research and
technology development, with a high degree of use of Rural
Peoples Knowledge (RPK).
Examples of these include On Farm
Trials by the Grains Development Board, Farming Systems Research
by Nyankpala Experimental Station, Farmer-managed Experimentation
by Langbensi Agricultural Station and Participatory Technology
Development by the Archdiocese of Tamale.
All these initiatives portray a conscious shift towards
focusing on farms as learning systems which are in constant co17

evolution with their environments. They pursue sustainability
in their programmes as a persistent and intrinsic aspect of the
farm vested in the farmers. This contrasts with the hitherto
conventional approaches that present sustainability as a
criterion of an external designer only, who attempts to work out
technologies for farmers, but might end up with technologies
which might be unproductive and environmentally malignant
(Sriskandarajah et. al. 1989).
Although all these initiatives are commendable, they have one
limitation in common. My opinion is that they look at research
or technology development processes from the perspective of
research and development and then try to incorporate small
farmers' and rural peoples' knowledge. RPK is thus abstracted
and integrated in so far as it fits into scientific
understanding, reasoning or processes. It could, therefore, be
argued that the initiatives addressed issues of small farmer
productivity from the binoculars of the research institution or
development agency. These parochial analyses expose a bias for
scientification as against RPK. This conscious manipulation of
the small farmer is, for me like "Starting from the Branches to
the Roots", making a mockery
of the fundamental issues that
generated the rethinking and reorientation currently agitating
the research and development arena. It is from this perspective
that this research wishes to propose the paradigm of "reverse
participation" - research and extension participating in farmers'
initiatives and programmes as one other approach: FROM THE ROOTS
TO THE BRANCHES. This study is based on the premise that the
small farmer is a researcher who follows his own research
agendas.
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3.0.

M E T H O D O L O G Y ;

3.1. What I Did.
The research started by focusing on the small farmer as the
principal actor, starting from his research agenda, the
researcher worked outwards to some Research Institutions and
Development Agencies.
A combined Systems Approach and Actor
Perspective was found to be appropriate for this purpose; from
which Network and Configurational analysis was done.
To respond to the issue of heterogeneity and the multiple
realities of the small farmer's world, the study started by
limiting itself to the Northern Region of Ghana. This Region can
be demarcated into East - West, based on principal Cropping
Systems. Because of resource constraints, two villages 500 km
apart; typical because of their distance from the "centre" (250
km) and some amount of neglect by development intervention (one
in the East - Tatale with a population of about 1 000 farm
families and very minimum contact with research and extension one
in the West - Tuna with about 5 000 farm families with relatively
high contact with research and extension) were studied. Villages
in the study area comprise extensive collection of settlements
with suburbs, cottages or
their outskirts.
The study also
limited itself to THE PRODUCTION OF STAPLE TUBERS AND GRAIN CROP
USED PRIMARILY AS FOOD CROPS (specifically yam and cassava for
tubers, millet and sorghum for cereals). The heterogeneity and
the women roles necessitated a conscious effort to study women
farmers as well. Other indicators like status, income source,
or wealth were not considered in detail.
As a point of entry, the study classified small farmers (in
addition to) according to the level of technology they used in
their land preparation. This factor was chosen as a type of
"wealth indicator" relevant for the area. Hence those who own
bullocks and traction implements are the highest in the wealth
scale and those who have to use only their simple hoes on the
lowest. The size of the sample interviewed was arrived at after
the reconnaissance survey, and the selection criteria below were
used to do purposive sampling.
The following categories of
household heads resulted:
- Those who only use the simple hoe for land preparation
(17 were in this class - 3 were women).
- Those who also hire bullocks to prepare their lands (10
were in this class - 2 were women).
- Those who own bullocks and use them for land preparation
(10 were in this class and no woman).
Thus a total of 37 farmer household heads (15 of them had
nucleus families between 1-4, 17 between 5-9 and 5 with nucleus
families 10 and above) were interviewed. Of this total, 5 were
women household heads farming on their own. These differences
in family characterisation did not lead to any significant
differences in the type of information that was analyzed.
It was foreseen that it would be extremely difficult, if not
impossible, to find reliable records to use as sampling frame.
Hence this classification was subjectively adopted by the
researcher. The usefulness of this classification was verified
during the Reconnaissance Survey during the first week in the
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field. The sapecific target was family plots which were under
the control of the household head and the household heads.
The research did both actor and network analysis which gave
rise to the following relationships that were studied:
- The Formal Institutional Knowledge Systems (GO &NGO) Farmer linkages (ie research and extension).
- The Indigenous/local Institutions - Farmer linkages
(traditional groups with special functions).
Empirical observations indicated that farmer's wives,
sisters and female farmers played a very important role when it
comes to informal networking in Northern Ghana. They are key in
vital information generation and exchange processes and by their
overt or covert actions they make significant contributions to
the RPK besides their active information generation role during
crop production and processing (Safilios-Rothschild, 1988). This
role was purposefully identified and studied during the
reconnaissance discussions within the village.
The schedule followed in each village is indicated bellow:
- 3 days; Reconnaissance Survey; settling-in and initial
general information gathering, cross-checking of variables
and discussion list preparation.
- 2 days; preparation and training of two interpreters
based on the discussion guide, review of discussion list
and organising logistics. The interpreters were of first
grade education and live in the area. The researcher did
not speak the local language.
- 10 days; Exploratory and Main Survey including daily
discussion meetings with interpreters (evaluative).
- 10 days; In-depth Survey, participant observation and
case study analysis with daily discussion meetings with
interpreters (evaluative).
- 5 days; preliminary field level analyses, discussion
work-shop with collaborators from the village.
This order was chosen to enable the gradual development of the
skills of the interpreters, to enable the researcher to gradually
work himself into the study and to systematically build up
information from the general to the specific and from superficial
to in-depth investigation. The preliminary analyses was used to
cross-check results and to collect supplementary data.
After the field work, 10 days were spent discussing
intervention packages and strategies with two Non-Governmental
programmes - the Tamale Archdiocesan Agricultural Programme
(TAAP) and Langbensi Agricultural Project (LAS), (4 days) and
two Governmental programmes - Nyankpala Agricultural Experimental
Station (NAES) and International Fund for Agricultural
Development (IFAD) institutions in the area (6 days).
These
discussions included literature search and existing relevant
secondary data analysis to supplement what was done in The
Netherlands during the preparatory phase.
Informally,
collaborators were also consulted.
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EXPLORATORY AND MAIN SURVEYS:
Using an interviewing guide, open-ended questioning and the
Snowball Method (Bernard, 1988), the interpretors were allowed
at random to choose the farmer to be contacted first.
After
interviewing them, the farmers were asked to propose which other
farmers were, in their opinion, sources of innovations
(Experimenters). Based on their responses, the next sample was
identified. The study followed the same path with farmers whom
others thought never acted as sources of new ideas (NonExperimenters).
The Snowball method, coupled with semistructured interviewing was the method adopted for these phases
(Exploratory and Main Surveys).
IN-DEPTH SURVEY, PARTICIPANT OBSERVATION AND CASE STUDIES.
The sample identified during the Reconnaissance survey, which
was used for the Exploratory and Main Surveys, was again sampled
for the In-depth Survey, Participant Observation (actual visits
to farmers' fields to see how they do, what they say they do) and
Case Study analysis (by following a purposefully sampled
individual case the whole day) based on the relevance of their
response to the study and their departure from what is common in
the area.
Field Note Books were kept throughout the study.
For this phase, semi-structured and structured interviews were
used, relying more on open-ended questions but also closed
questions, which were converging in nature and detailed in
probing (phased assertion, Bernard, 1988). These methods were
chosen because of the desire to probe deeper into farmers' ways
of experimenting and into aspects of RPK which otherwise would
not be available in so short a time.
Detailed participant
observation and case study analysis (Yin, 1984) were pursued for
the purposes of cross-checking responses from informants
(constant validity checks; switching back and forth between the
emic and the ethic) and for obtaining detailed information. For
the case studies two farmers were chosen per village (hence a
total of four cases were briefly studied). It must be said here,
that participant observations and case studies ran concurrently
with the individual interviews, often on different days.
3.2.

Supplementary Study.

On the basis of the analyses, and of discussion of the
preliminary conclusions with collaborators, the need was realised
to do an extra in-depth study into certain particular issues that
were not altogether clear, such as the role of traditional
institutions and how they relate to agricultural productivity,
and the relationship between agriculture and nature.
The
suggestion was to do a brief study in an area further north (in
the Upper East Region of Ghana).
This was to create the
opportunity for adding more information to the findings made in
the Northern Region.
Hence a two weeks case study was conducted on a specific ethnic
group - Talensis. The researcher conducted this study with a
Dutch counterpart who was collaborating with the researcher then.
One of the outcomes of this study was the construction of the
cosmovision of the Talensis agreed with that observed earlier in
Tuna and Tatale. This supplementary study further highlighted
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and also reinforced preliminary conclusions resulting from the
research proper.
3.3.

Analysis of Data:

It is important in this chapter to make explicit the bias in
favour of qualitative methods of analysis. The methods of data
collection were informal and to a large extent, non quantitative.
This choice was guided by the views expressed by Fresco (1988);
"It is only useful to conduct a formal survey when one knows
exactly what information one is looking for and that
(quantitative) information will make a significant difference to
the understanding of the situation." One field notebook was
kept. A coding system was adopted to facilitate data handling
using an interviewing guide.
Memo-cards, coded and classified according to topics relating
to aspects of the study and key words relating to subject matter
were made. This was first done per respondent and analyzed per
village within the research period. The analysis was done by
rearranging and shifting cards around on the wall. The emergent
patterns were indicative of commonalities which were used as
preliminary conclusions for the evaluative discussions within the
villages studied. Constant validity checks for consistencies and
inconsistencies were employed. The process followed was similar
to the metaplan technique (Yin, 1984).
The case studies and participant observations were used to
classify
farmer experimentation according to Curiosity
Experimentation, Problem Solving Experimentation and Adaptation
Experimentation (ILEIA Newsletter, 1991 No.4).
Traditional
vocabulary and farmers' own nomenclature and classification,
where it existed, was employed to the maximum (Mitchell, 1983).
Also a type of component analysis (descriptive analysis and
causal analysis) was done in order to specify the conditions
under which farmers used particular terms. This was also to
enable the researcher to understand the cognitive processes by
which farmers decide which several possible terminologies they
apply to a particular situation and what meanings they attach to
the things they do.
It helped in discovering how farmers
construed their world of experiences from the way they talked
about distinct features in their traditional practices.
Matrices, tables and decision models were used as forms of
presenting data.
3.4.

Learning Experiences.

It was extremely rewarding to learn that the small farmers'
world was heterogenous because this view gave the research a
multi-dimensional starting point. However, noticing this fact
did not provide the tools to confront the issues. For example,
the choice of the Snowball technique resulted in the interview
of only close family relations or friends unless the cycle was
arbitrarily broken. It also limited the contact to male farmers
because every male farmer contacted referred you to another male
until the sequences was broken and women farmers were
purposefully sampled.
The farmers mis-interpreted experimenting and non-experimenting
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farmers to mean resource-rich and resource-poor farmers.
Realising this situation and doing a resource position analysis
made the situation more revealing. At the end of the study, it
was impossible to find a completely
non-experimenting farmer.
Separatin the study into distinct phases of exploratory, main,
in-depth surveys and case study analysis was found to be rather
academic. It was more practical to carry out exploratory and
main surveys together and combine the in-depth survey and the
case studies.
This took less of the farmers total time and
reduced repetition and duplication. The in-depth survey and case
studies were extremely useful in both, the provision of
information and the cross-checking of information.
It was
important to allow farmers to decide whichever answer or
information they wished to share.
For example, during the
exploratory survey, some farmers introduced important cases that
they wanted analyzed in detail.
Such opportunities, if
postponed, might never occur again. Also some wanted want a
question and answer process while others prefered to tell a story
which threw the structure of discussion out of place.
Formulation of methodologies and guidelines for questions were
found to be defeating because it was difficult for the researcher
to put aside such hard work, even when they proved too formal and
rid gid (which they did most of the time).
But preliminary
analysis in the field at the end of the study proved extremely
rewarding for it allowed the opportunity to pick up more
information to complete the "jig-saw puzzle".
The need for studies to be done both, in the cropping season
and in the dry season, would have been more useful. It also
makes good reasoning to advocate long duration studies of
traditional practices. The research fell victim of the fact that
the studies were conducted only during the raining season which
made it extremely difficult to talk to farmers exhaustively.
This situation could have been partially salvaged by taking more
time since most of the discussions had to be limited to late
evenings and early mornings. It is also rewarding to have a
research team rather that an individual researcher in a situation
like this.
It was found to be extremely difficult to interview farmers
alone and next to impossible to do so with farmer's wives.
Even when the farmer was met alone, he insisted on others being
around before the interviewing could start. This confirms the
observation made by Crouh, (1982) that to every face-to-face
discussion with the farmer there are always a "faceless farmers".
Group presence was very high initially but decreased with
subsequent visits. The case studies and participant observations
on farmers' fields were useful in obtaining individual responses.
On the other hand, the presence of other farmers enabled group
interaction and the formulation of group opinion on some of the
questions which could be viewed as positive and health for the
study.
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4.0.

BACKGROUND OF INTERVENTION PROCESSES;

4.1.

Historical Evolution of Agriculture in Ghana.

External intervention in small farmer agriculture coincided
with agricultural intervention processes in Ghana as a whole.
Although the emphasis on rural and urban are different, the
historical trends as identified by Adam (1990), are the same and
can be analyzed from the following perspective:
THE COLONIAL PERIOD 1900 - 1950.
The agricultural policies pursued during the colonial period
were designed to make the Gold Coast a source of raw materials
and a protected market for British manufacturers and farmers.
Thus amongst the aims of the then Department of Agriculture were
to advise farmers and assist them to produce larger and better
crops for export to the total neglect of food crops or non-export
crops. It is on record that by 1920, cocoa accounted for nearly
83% of the value of exports and duties on cocoa provided
sufficient revenue to finance an aggressive food import (Adam,
1990). This basic food requirements in the urban and cash crop
areas were satisfied by importation of staples such as rice from,
wheat, dried fish and corn form external markets.
THE PERIOD OF FIRST SELF RULE 1951 - 1966.
The Convention Peoples' Party (CPP) Government's agricultural
policies were designed to deal primarily with urban unemployment,
in that, thrust of the polices was to promote rapid agricultural
development by establishing large state farms employing
mechanised agricultural systems.
The establishment of the
Agricultural Development Corporation followed by the State Farms
Corporations as government agencies to implement these policies
bear testimony to direct government involvement in agricultural
production. It was ironical that the CPP government at the same
time abolished the Department of Agricultural which provided
extension service to the small scale farmer whose production of
both food and export crops sustained this country.
POST SELF RULE 1961 - 1981.
Five different regimes came into existence during this period.
A careful analysis of the agricultural policies pursued under
these regimes indicate that they all tended to favour large scale
production
units
and
gave
little
consideration
for
industrialization based on agricultural surpluses.
The empirical record shows that all the regimes (civilian or
military, capitalist or socialist) tended to give high priority
to industrialization based on imported raw material than to
agriculture.
Government intervene actively both in the
production and marketing of agricultural commodities and
agricultural strategies and programmes pursued tended to be crash
programmes designed to respond to specific situations.
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PRESENT AGRICULTURAL DEVELOPMENT POLICIES.
One can consider the present agricultural policies as having
been initiated at the inception of the Economic Recovery
Programme (ERP) in 1983 within the framework of macro-economic
policies (Adam, 1990).
Within this context, the Ministry of Agriculture has elaborated
a Medium Term Agricultural Programme (MTADP) which identifies key
policies and institutional reforms aimed at building a conducive,
enabling agricultural environment that promotes growth and
development. The agricultural development policy objective is
to pursue demand-driven national agricultural strategy whose
goals are development oriented, productivity enhancing and
competitiveness promoting.
The specific goals were to have a national food security,
create rural employment opportunities, provide agriculturalindustrial linkages and a balanced regional agricultural
development. The focus of the attention now is shifting towards
the small farmer. In practice, there was no demonstration of
this in the opportunities available to the small farmer to enable
him realise his potential.
4.2.

Organisation of Research and Extension in Ghana.

The primary responsibility for the establishing agricultural
policy and implementing programmes rests with the Ministry of
Agriculture (MOA).
It undertakes planning, budgeting and
operational activities such as extension and agricultural
engineering.
MOA's supervisory role includes programme
monitoring and evaluation, economic analysis and market research.
In addition, it exercises tutelary powers over 18 autonomous or
semi-autonomous parastatals.
Agricultural research is under the Council for Scientific and
Industrial Research (CSIR), and it coordinates research and
advises Government on scientific and technical matters.
Other organisations also involved in research include:
- The Educational Institutions (Universities).
- The Departments of the Ministries.
- The Parastatals or Commodity Boards.
- Some private organisations.
In principle, food crop research is conducted by the Crop
Research Institute and Nyakpala Experimental Station. Others are
the Grains Development Board and the National Root and Tubers
Programme of the International Fund for Agricultural Development
(Annor-Frempong, 1988). CSIR does collaborative research with
external agencies which provide most of the funding, personnel
and logistic support to supplement the limited budgetary
allocation made for research by the Government, the major funding
agency of research.
The Universities are under the auspices of the Council for
Higher Education which is in turn answers to the Ministry of
Education. There is no formal institutional linkage between the
CSIR and the Universities neither is there such a linkage between
it and the Ministry of Agriculture. The integration of research
findings from CSIR and the Ministries into training has inherent
bottlenecks and this also keeps research far from the actual
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field situation.
In the field of Extension, the following institutions qualify
as agricultural extension service (Annor-Frempong, 1988):
- Ministry of Agriculture.
- Boards and Parastatals.
- NGOs and PVOs.
- Private Farms and Firms.
- Pesticide Companies.
The largest of them is The Ministry of Agriculture with four main
branches. Initially, the agricultural stations conducted both
research and extension but this was separated into two different
sub-systems in 1958.
The Extension services have generally suffered from lack of
critical mass of qualified people, weak research-extension
linkages, dispersed responsibility and poor logistical support
(MTADP Report, 1991). There are about 2800 extension staff in
the Extension Service and about 45% of them have had little or
no formal agricultural training. There is no formal arrangement
to ensure that extension staff meet with researchers to identify
farmers problems and ensure that research programmes are designed
to resolve these problems. Nor do research staff participate on
a regular basis in the training of extension staff, or in joint
field trials, so the opportunity to ensure that proven research
results are known and tested by extension staff are limited.
Extension services have ever since operated under the Transfer
Of Technology (TOT) model (Roling, 1988) which emphasises topdown transfer of messages that are centered around fertilizer,
pesticides and other chemical use over low external inputs.
Strategies have always been the "sock-it-to-them" type, (Roling,
1988) under the tutelage of various externally funded programmes
like the Training and Visit System and the Global 2000.
It is apparent from the analysis above that the horizontal
relationships between research and extension only occurs at the
national level. Regional and district programmes obtain inputs
from research only after they have been officially released to
the Government by CSIR. Although informal collaboration might
exist between researchers and extensionists, it is by no means
binding and cross fertilization of ideas cannot be officially
utilised.
Farmers only mattered in their role as "passive
recipients of technical information", never as active generators
and users of information.
Participation by farmers in both
research and extension was thus of the type referred to by Ashby
(1987) as Nominal Participation where the researcher both managed
and implemented the experiments.
4.3.

Research into Cereals and Tubers: Northern Ghana.

Only two research station of NAES and IFAD act as official
source of information and material for farmers.
They are
supposed to conduct adaptive research trials in their farming
systems units, on food crops existing in the area. Those listed
below are some of the crops they are working on. The list shows
what they were doing with farmers in the Region.
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YAM: The following species of yam have been identified by
research: Dioscorea alata (water yam), Dioscorea cavenensis
(yellow yam), Dioscorea rotundata (white yam), Dioscorea trifida
(small tubers) and Dioscorea bulbifera ( aerial yam).
For all these species, studies are being done on planting time,
with results indicating December/January as most suitable period
and on methods of planting, i.e., with small tubers as seeds or
by cutting. The most current is the effect of staking on tuber
size and tuber quality and post-harvest loses resulting from poor
storage (Schmidt et. al. 1987).
CASSAVA: In addition to looking at the HCN content of cassava
and how to reduce its poisonous effects, research is currently
looking at the planting methods and distances and how they relate
to new species that have been introduced into Northern Ghana.
Harvesting and storage is also being studied, along side with
processing.
SORGHUM: There is a lot of work going on with sorghum and more
so with maize than with any other crop. The sorghum species that
are being introduced and studied include local varieties (late
maturing and low yielding), Naga white (early maturing - 90 days
and high yielding), SK variety (dwarf type and 110 days), NSV-1
(medium duration). Besides looking at planting time, distances
and methods; current studies are focused on cereal - legume
rotations and the effects of rotation, nitrogen fertilizer and
hand weeding on striga populations.
MILLET:
Apart from introducing millet in cereal-legume
rotation experiments, there is nothing going on with millet.
4.4.

Non Governmental-based Intervention: Northern Ghana.

The Non-Governmental Projects studied (Tamale Archdiocesan
Agricultural Programme - TAAP, and Langbensi Agricultural Project
- LAS) were both found largely to be doing adaptive research and
to a small extent, applied research.
They were both
collaborating with the research institutions existing in the area
with their on-farm experimentations.
Since they do not have
research institutions of their own, they pick up these packages
and integrate them into extension messages following a process
that combines top-down with bottom-up strategies. Because of the
location specificity of their activities, their packages are
user-friendly than those of Government and besides, there is
noticeable room for on-the-the-spot flexibility which enabled
immediate adjustment.
However, as a result of Donor/Church preferences, institutional
and skill limitations, some goals are defined externally and
targets pre-specified. The need for "professionalism" and for
visible signs of immediate impact propels these Projects towards
the use of high external inputs, limited options and types of
programmes that border on theory, formality and very limited
dialogue with farmers. Although there were attempts to integrate
RPK into Projects (more so here than in the Government sector),
both Projects admitted limited analysis of what farmers really
do and assumed a lot on behalf of farmers.
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As a result of the immense room to manoeuvre within the NGO
sector, the study shows that they do have a high potential for
positive development and more possibilities to analyze RPK and
use it as bases for developing intervention packages.
This
revelation confirms the position postulated by Wellard,
Farrington and Davis (1990).
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5.0.

RURAL PEOPLES KNOWLEDGE fRPK);

5.1.

Cosmovisions of the Small Farmer.

Similar to the Peruvian experience (Haverkort et al, 1991), an
analysis of the small farmer in Northern Ghana depicts an
integrated relationship between spirituality, nature and
agriculture (materiality) also. The linkages between them and
the social networks resulting thereof are inseparable and hence
a strong influence on what they do. This integrated relationship
is reflected in examples, such as the role of the soothsayer who
combines his relationship to the spiritual world with his
functions in health and agriculture. The structural linkages of
these institutional functions are inseparable and give rise to
how they conduct their daily lives. For the small farmer, life
hereafter is consequent upon what one does on earth which is
reflected in the handling and treatment of nature that is
bestowed on him or for which he is the custodian in the processes
of generating his food needs and livelihood.
Similar to the observation of McCoy (1988), the study
identified the following cosmic structural relationships in
Northern Ghana. It must be said that the categorisation is an
"outsiders view"; for the people themselves did not see a
separation but an integrated inter-relationship and interdependency of all the three components in one system.
SPIRITUAL WORLD:
This is of the following categories in
ascending hierarchy. The immediate and past ancestors who, on
very rare occasions, can be women of good stature, the founder
of the village who invariably is a man, the smaller gods and then
ultimately, the Almighty God. Other forms of worship, such as
islam and Christianity are equated to their smaller gods with
their smaller gods being more powerful though. The soothsayers,
earth priest and the village chief are the living representatives
of spirituality.
_

Pic. 5.1.

A Soothsayer's Hut.
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NATURE:
Nature is revered to such an extent that it is
treated as a collection of smaller gods. From this perspective
arose the earth god, rain god, god of the skies (sun, moon, stars
and the wind). A special tree, mountain, river or stone for some
reason would be classified as a god.
Hence some part of nature expresses itself in spiritual world.
MATERIAL WORLD: The material world comprises of land and water
for farming, the trees and the environment (an expression of
nature), the village, clan and family, brothers with their wives
and children, livestock, crops and vegetation, his farm tools
(science and technology), and other inhabitants of the world
altogether constitute the material world in which, to them,
agricultural is central. These factors have influenced and are
influenced by culture, language, taboos and rituals, amongst
others.
The relevance of this perception for agriculture is appreciated
with an example of the following dialogue between Farmer Dorzia
and the researcher on the possible course of decrease in soil
fertility in his fields, and on how to ameliorate the situation.
Collaboration of lineages was for him very vital in problem
solving. Subsequent discussions on this line resulted in the
presentation of the relationship between farmers perception of
the problem and how it is related to their vision of the cosmos
(Fig 5.1). The Cosmovision perspective of the small farmer would
be addressed again in later chapters.
Box 5.1.
"It is not my problem alone. My wife told me her father and several
other farmers in that area who cultivate around the same piece of land
have the same problem while others of another section have very good
yields without any fertilization. To find a solution, the head of their
lineage would have to consult the elders and the chief, after which they
would have to consult the soothsayer, ask the earth priest to make a
sacrifice to the ancestors, especially the founder of the village, to
send their petitions through the gods to the Allfather. While these
consultations are going on, since it was the Allfather who has given
them the land, vegetation, water and livestock, some of which are for
the use of the gods only, they would keep adjusting their resources,
methods and even add some fertilization from animal waste to see whether
things would improve.
I am sure both "medications" are necessary.
Even with the muslim or christian God, the final outcome when they are
sick is a result of the combination of prayer and medicine".
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Fig. 5.1.
COSMOVISIONS OF RURAL PEOPLE - NORTHERN GHANA.

Source: This Study.
5.2.

Indigenous Practices and Perspectives.

The form of categorisation of the Cosmovision adopted above is
an over-simplification for there is notone cosmovision but a
range of depending upon the different factors at any one time
that influence farmers' vision of the cosmic world. However the
common element is the integration of spirituality, nature and
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materiality. The differences occur when these components are
viewed in their abstract form, idealised form or they are
personalised or internalized. The functionaries who integrate
all the traditional institutions described above and propel them,
thus providing a sort of "red thread" flowing through them all
are the chiefs, the soothsayers (witch doctor), the Tendana
(earth priest) and the elders of the clans.
They have very
specialised power position which is used to legitimise their
actions. They communicate through the ancestors; through smaller
gods to the Almighty God. The soothsayers are viewed as very
special means of communication and their messages have a bearing
on soil, wind, rain, wellbeing of the people and the performance
of crops and livestock. The issue of rewards and punishments is
related to this role and is attributed to how the material world
treats nature in the "eyes" of the spiritual world. Hence the
small farmer in Northern Ghana finds himself in a multi-ethnic
society which has a holistic world view. This view integrates
agriculture into the material world, nature and spirituality,
which accounts to some extent for the bias for wholeness
expressed in all their agricultural activities.
5.3.

Indigenous Structures and Institutions.

THE FAMILY AND THE VILLAGE: Both in Tuna and in Tatale, the
same farm family major organizational characteristics were found
typical to the whole Northern Ghana. The household constitutes
a residential agnatic family. It is divided into many polygynous
households consisting of a man with one or more matrifocal
households.
The matrifocal household is a cooking and a
production unit centered around the groundnut farm (a "woman
crop") and consist of a mother and her children.
Traditionally, people and wealth belong to the extended family
so are the factors of production.
A child's education is
provided for by his direct father under the tutelage of the
family head. Currently, as a result of colonisation and socalled 'modernization11, the inter-mingling of cultures has
resulted in the nucleus family notion becoming predominant which
means a restriction to the father, mother and children. This
concept is substituting gradually and irreversibly the concept
of village as an integrated family in one geographical niche.
Marriage is an important institution that binds together
families of different clans. The marriage is impossible between
the families in the village who belong to the same clan. Usually
the children belong to the father's clan. The diversity in the
wives origin brings the multiplicity of
norms and the diversity in the culture. The customs vary lightly
from one clan to another because of their ancestral origin and
the type of personal gods they worship. During the marriage
process, the boy's family has to pay the bride-wealth in cash,
animals or materials, as deemed fit by norms. The girl moves
from her locality to the boy's village. Rarely, can the husband
leave his village to stay with his wife's family.
One brother inherits his deceased brother's wealth: wives,
children and material things. When the wife passes away the
husband is the heir in the monogamous situation unless he decides
otherwise.
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Decision making is a family affair with a dominant role being
played by the male head of the extended family. The husband is
the head of the nucleus family with a special power position.
The women and children obey him and contrary to commonly held
opinion, the husband and the wife or wives may discuss some
problems but the final decision is generally taken by the
husband.
In some households this decision making process is
rather theoretical and is the impression given to outsiders,
because, in practice, the wife or wives take the decisions in
the night and men publish them during the day. Also most farm
decisions are taken by the man based on the advice of the woman
or on consultation with her.
During the colonial period, the Chief's power was very wide
in the village, since he could use coercion to oblige people to
obey his orders. But after independence, this power has
disappeared. Nowadays the chief has to act according to the law,
no coercion is allowed and his power has seriously decreased.
The chief's rule is normally a hereditary function, but he is
sometimes elected democratically by a council of state. The chief
used to collect the taxes, handle palavers, report the village
problems to the paramouncy or the local Government administration
and solution to the villagers.
Other traditional institutions identified by the study which
had a direct bearing on agriculture and of interest to the
researcher were the earth priest and the soothsayers.
THE EARTH PRIEST: This function is the prerogative of the
first settlers of the village. They originally own the entire
land which is held in trust by one member of the family. As new
settlers arrive, he gradually gives out parcels to family heads
for cultivation.
Over time the control over the land is
gradually relinquished to the user. However, the earth priest
still maintains his judicial functions when there are disputes
Since such disputes do not occur too often, his
over land.
special power position is felt when regular sacrifices have to
be performed before the onset of farming, during farming and at
the time of harvesting. It is necessary to do this in order to
appease the gods to grant good harvests. It is almost impossible
to start or continue agricultural activities unless these
sacrifices are performed. The sacrifices are also dove-tailed
to coincide with the seasonality of agricultural operations hence
a sort of cropping calendar is evolved over time to guide
farmers. This very crucial role of the earth priest is reflected
in his vivid mental picture which enabled the construction of a
sequence of activities of the crops under study. This effort
resulted in a cropping calender which is used also to document
and determine social events.
The product was supported by
interviewed farmers (fig 5.3.a/5.3.b in the Appendix 1).
The traditional role of Cropping Calenders also as calendars
of social events and activities will be appreciated if it is
mentioned here that the researcher was informed that sacrifices
to the ancestors and the gods must necessary take place before
the on-set of the growing season and after harvest. There is an
intimate relationship between the traditional calender of
festivals and agricultural activities. No planting is allowed
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before certain general sacrifices have been made by the earth
god's son (Tindana) aside from the individual sacrifices to their
personal gods.
The violation of this has very severe
consequences because the repercussions are supposed to be poor
harvest for the entire village because the ancestors are annoyed.
Logically therefore, agricultural activities come to an end at
a moment indicated by the Tendana and this is climaxed with
drumming, dancing and sacrifices.
This ensure validation and
accountability of farming practices not to mention the
synchronisation of farming within the community.
Cropping calenders have been used to mark births and deaths,
the occurrence of certain important events and for recounting
vital historical events. For example someone was born when new
yam mounds were being made, another died during the transplanting
of sorghum, the last time we saw the extensionist was during the
first harvest of yams and war was fought during second weeding
in sorghum. There are certain periods of the calender (and these
periods coincide with peak labour demand periods of May-August)
when people who die are buried without funerals to be performed
later when labour is most free. They have also been used as
references for knowledge and information transfer amongst rural
people..
THE SOOTHSAYER:
Various functions and smaller institutions
exist under this general name (McCoy, 1988). The interest here
is to limit the discourse to one such function which is linked
to agricultural productivity. The community under study was of
the opinion that the knowledge of a "good soothsayer" was greater
than that of an ordinary farmer.
The case study found soothsayers who were rain-makers and were
themselves farmers too. The secrecy of the institution did not
permit the discussion on how it is done.
However, their
supplementary role as knowledge and data bank in agriculture
provided a very rewarding subject for discussion. A dialogue
with two such soothsayers revealed that those in charge of
indigenous institutions had a clear knowledge of
the
characteristics of the crops they deal with. To establish this
position, the soothsayers ended up with an initial construction
of the crop calendar which was later verified with other farmers
(fig.5.3a/b. Appendix 1).
5.4.

Gender and Heterogeneity.

The aspect of gender and heterogeneity finds its way all
through the write-up, however the intention here is to key onto
some specific aspects of this as identified by the study and draw
attention to them in as far as they relate to Rural Peoples'
Knowledge.
There was evidence of heterogeneity in how rural people
generated and used knowledge but this was not along the
categorisations of whether they owned and used bullocks for land
preparation, hired bullocks for land preparation, used only the
simple hoe in land preparation as adopted by the study.
Heterogeneity resulted more from what farmers perceived was the
problem or their objective, or what risks they were prepared to
take and what costs were involved.
This observation, needs
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further verification since time did not permit this to happen.
The choice of the research to limit itself to the study of
cereals and tubers was found to be limiting to the study of
gender as well. This not withstanding, gender roles in RPK are
reflected in the chapter of interface analysis and do point at
role differences and heterogeneity. For example, it was found
that women who produced cereals (women never produced tubers
alone), were more mixed croppers than men - integrating
vegetables with their cereal crops. They were also more mixed
farmers than men - they kept their poultry and small livestock
close at hand on the farm. Contrary to opinion, there were no
typologies like women produce food crops and men produce cash
crops. Instead, when women had their own fields they used it to
produce groundnuts for cash purposes. The income from which was
the kept and operated by the woman without interference from the
husband. Since legumes were not part of the study, it was not
possible to do a thorough gender analysis (Rocheleau, 1989).

Pic. 5.4.

Womem in a Rice Field.

Looking at the cosmovision diagram (fig.5.1.), it would be
realised that marriage is identified as strong bonding mechanism
between two clans, integrating these clans into the whole social
network. The husband consults the soothsayer and performs the
sacrifices on behalf of his wife, but when a woman see a specific
need for a particular sacrifice, she has to go to her paternal
home to perform that separate sacrifice. Also, once a while,
women are called back to their parental homes by their parents
for sacrifices which the men would do on their behalf. If a
misfortune occurs during a farm activity and it identified by the
soothsayer to be resulting from the woman, she is called upon to
be present at a sacrifice made on her behalf for pacification
before farm activities can continue. The researcher was told
that if say a woman secretly transfers her husband's seed (not
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harvest) to her parents or vice versa, this would result in poor
harvest which is preceded by certain signs as expressed in
misfortunes. This requires sacrifice to the gods. The decision
to sacrifice to personal gods is made jointly by the wife and the
husband and roles are specified for each.
Their problem
identification and decision making role is vital to agricultural
productivity with respect to the small farmers' vision of their
cosmic world. Inter marriages and the marrying of several wives
are sources of influence of a man's cosmovision as well because
the women bring from their paternal homes their notion of
spirituality and if this is seen to produce positive results for
the man, he might integrate this into his cosmovision, as is
currently being done with the encroachment of Islam and
Christianity.
5.5.

CONCLUSION.

There is a close relationship between nature and agriculture,
society and individuals and spirituality and materialness. This
integrated relationships has a lot of relevance for what farmers
do, which may not seem rational. It is therefore not surprising
that a couple of farmers insisted that they would abandon a crop
variety no matter its yield or yield potential, if during the
cultivation of that crop a misfortune (like they get stung by a
scorpion three times) befalls them. It was also noticeable that
farmers put in an extra effort to sustain or fulfil the
recommendations of the soothsayer, even at extreme costs. The
study also found evidence of the fact that cosmovision is a
dynamic concept open to external influences.
Suffice it to say that this experience could serve as useful
points of entry for research and for integration of formal
scientific knowledge and rural peoples' knowledge. The thorough
understanding of this, and especially gender roles, awaits
further research scrutiny however.
The role of women was not too visible during the research and
this was mainly due to the crops studied and the nature of
farming within the crops.
Mounding was the method of land
preparation for these crops and besides the physical demands of
mounding, there are cultural limitations. This not withstanding,
women are prominent in taking decisions about the production of
those crops. The ensuing chapter illustrates women's role in
farm problem identification, decision making for action,
execution, result gathering and analysis, evaluation and re
designing, and most importantly in information embeddening,
sharing and networking.
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6.0.

SMALL FARMER RESEARCH WITH TUBERS AND CEREALSî

Two locations were chosen for the research.
Tubers were
intensively studied in one location and extensively in the second
while the opposite was done for cereals.
Similarities and
differences were analyzed per location, per crop type and per
farmer category as identified in the methodology. The ensuing
are the commonalities:
It was impossible in the study area to find a "nonexperimenting" farmer.
Gender, income base, level of
mechanisation or amount of resource or resource potential did not
reveal any state of "non-experimentation."
However the degree
to which a farmer is involved in experimentation, which is
analyzed in terms of diversity, depth and innovativeness, gave
rise to different stages or phases of experimenting farmers. The
discussion with farmers revealed very enlightening and
informative experimental experiences which are listed below.
These experiences are further analyzed to give them form and
enable certain conclusions to be drawn.
Box 6.0.a.
Cassava has recently (10 years ago) been introduced to Yachido in Tatale
area from the Southern part of Ghana by farmer Dachil. He said that,
"Last year I returned to the South and noticed that Cassava was grown in
combination with other crops that were not familiar in the North. One
of them was the Cocoyam IXanthosoma saqittifolia). I wanted to find
out if this crop would be as successful as the cassava, so I brought
samples along with him. I decided to set up a small 'laboratory' in the
middle of my yard. I developed the environment in the South by planting
the cocoyam under a mango tree to provide shade which otherwise would
have been provided by cocoa trees or other forest trees. I also
combined the cocoyam with cassava, ginger, and palm plants which are all
living with the cocoyam. You know! The cocoyam grows under trees in
combination with these crops and I want them in the middle of my
compound so that I can regularly and easily attend to them, protect them
from damage or animal attack and also be able to observe the performance
of the cocoyam. If the results are good, my next step would be to set
up a small garden on my farm to try it out further before integrating
the cocoyam into my whole farm. The garden would help me to multiply
the seed and also help me see how the cocoyam fight in the open. How
long this would all take, I do not know since I am just curious to find
out anything atall about the crop".

Box 6.0.b.
Another example is the use of camphor to control pest attack in sorghum
storage. Farmer Gaamoa from Tuna: "I have been using camphor to
protect my clothes in the box from termite and other insect attack. I
burn herbs in the barns to keep them free from pests before sorghum is
stored. Recently, I have been wondering whether the camphor I use in my
box would not have the same effect of killing the insects. To find out
the outcomes, I set up three tests:
- I combine traditional herbs and camphor.
- I use camphor alone.
- I use the traditional herbs alone.
I have been doing this for three years now and I am convinced the
combination of herbs with camphor is the best. Grain that I used to
store for one year, I can now store for two years. I intend to share
this experience with my brothers first before discussing it with other
members of this community".

Box 6.O.e.
Strioa hermontheca is a notorious weed in Northern Ghana which can and
does reduce cereal yields to even zero. It is becoming predominant in
most fields and research is attributing this to decline in soil
fertility hence fertilizer and sorghum/cereal trials are being
conducted to resolve this situation. Farmers Nafa in Tuna has this to
say, "I encountered the problem and I have adopted crop rotation to
find out which rotation best fights 'GILL'. I with my brothers fuond
out that a continuous cultivation of millet on the field for three or
more successive years would kill 'GILL'. With other farmers, we are
trying to see how long it would take 'GILL' to back if other crops are
grown after millet". In this example, it is important to note that a
common problem has been identified by both research and farmers but
their strategies to combat the problems are different.

Pic. 6.O.e. The Experiment on Striga hermontheca.
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Box 6.0.d.
Problem solving experiments can also be found in yam cultivation where.
Farmers Kuutege: "I want to reduce the losses I find in my yams after
harvesting and storing- What I do is:
- You see, I have erected a raised platform of timber on my farm
under the shade of a tree and I place the yams on this platform.
These are covered with grass.
- I also dig the earth under a shady tree and bury the yams with
earth to provide some cooling effect.
- I also scoop the surface of the earth under a shady tree,
erected a shed with sorghum stocks. The base is held firm with
mud and forms a cone-shaped roof tired at the upper tip. Through
a small gate, I spread the yams on the earthen floor with spaces
in between them.
When I leave the yams on the raised platform they dry and some people
steal them sometimes, but I can keep them up to three years".

Box 6.O.e.
Since cassava is relatively new in the area, Government research has
introduced a new variety lManihot esculents) and the recommended
planting according to farmers is to plant cuttings with their aerial
portions upwards. Farmer Mukie says that, "In addition to this, we
farmers are advised to reduce the young sprouts to one or two of the
most healthy of them. But we do not do the planting of the cuttings
ourselves. The planting is done by the women and children and they also
do the thinning. For the women and children it is difficult to identify
which of the portions of the cuttings are the aerial and even when they
do, it takes them too long. As a result of this, 'reverse planting is
very common' which leads to large portions of non-germination. And also
fewer shoots develop with this method of planting. For these reasons,
we have adapted the planting from vertical to horizontal in which case
to find out the aerial and non-aerial portions is no use. It also gives
us a lot more shoots which is then thinned to two strongest plants per
stand.

Pic. 6.O.e.

Horizontal Planting of Cassava.
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Box 6.0.f.
With sorghum. Government research has introduced an early maturing (90
days) variety which is very promising and farmers like the yield very
much. Farmers Jokou: " There is a lot of bird damage in this 'NARA WAI'
(for Naga White species) when we plant at the time recommended by the
'BOOK-MEN', and also problems of drying and storage because early
planting means we have only this crop booting at that time. Birds have
nothing to eat then so; what would you eat if you were a bird? Also
since it is a 90 day variety, it is ready at a time that the rains are
still on. Therefore drying and storage becomes a problem. So we
farmers are trying with various planting times and some are even trying
out the possibility of using the water in the land (residual moisture)
at the end of the raining season to see whether the crop would live".

Box 6.0.g.
An example is found in the yam crop in Northern Ghana. It has been
cultivated since over a century ago and farmers identify over fifteen
varieties which have gone through various stages of experimentation up
to a point which is referred to by Science as having "stabilized".
Some specific varieties are planted differently each year and harvested
differently. However, Farmer Oozea has this to say," My sonl Varieties
like Ntakar, Barchiga, Naakpan and Kpajul which are used for sacrifices
and for fetish and harvest festivals have to be grown by every yam
farmer and are grown at the edge of the farm so that other members of
the community can ensure that they are grown differently each year for
that is what the ancestors prescribe and the gods endorse. If this is
not obeyed, the farmer and later the whole village is punished with poor
harvest or a disease in the yams".
"What do you mean by grown differently?' I Asked.
"We either stake or not stake, mulching/not mulching, combine the
varieties in a special way and sometimes no weeding in those varieties
only. The gods stipulate what is to be done at the beginning of each
season and the growth of those varieties helps "protect" the other
common varieties or else they would 'fly away' and yields would be poor
and it is possible for this situation to spread to the other crops on
the farm".
Guided by this belief there is the practice of cultivating those
varieties year after year on every farmers' yam field in the village.

Pic. 6.O.g. Peer Pressure Experimemtation with Yam.
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The analysis of the examples above indicated that part of rural
farmers' experimentation, if dis-aggregated, could be classified
in categories similar to Rhoades and Babbington (1988), giving
a clear exhibition of Curiosity, Problem Solving and Adaptation
Experiments. Some of the examples could not be put in any of the
three mentioned categories. Therefore, a fourth category referred
to here as Social or Peer Pressure
Experimentation, was
identified.
CURIOSITY EXPERIMENTS:
A clear example of this type of
experimentation was identified in the tuber growing area (Box
6.0.a/b). The driving force for these types of experimentation
is the farmer's own curiosity and quest for additional knowledge
as a result of some skills which he has.
PROBLEM SOLVING: Examples (Box 6.0.c/d) clearly demonstrate
the traditional form of problem solving experimentation. It is
interesting to note here that although farmers and researchers
have co-incidently identified the same problem, their choices of
possible solutions are different. Problem solving in the rural
farmer's experimentation include responses to "external changes"
such as:
- Population pressure on land where agricultural land is
very scarce (e.g. the Tongo area of the Upper East Region)
In this region farmers are also adapting their practices
to fit into migrations of the younger generation to the big
cities thus making labour scarce as identified by Millar
(1990).
- Climatic variations as reflected in decrease in rainfall
or insufficient moisture have also been part of the problem
solving researches.
Examples of soil and moisture
harvesting exist (Millar, 1990).
ADAPTIVE RESEARCH: This was found to be the most common area
of research and it was difficult to find a farmer who was not
doing this type of research (Box 6.0.e/f). No matter the form
or source of an idea, farmers, if left on their own, would always
modify a bit what they have to do in using the idea. Besides
modifications, re-invention is part of farmers adaptive research.
During the conscious process of adaptation, they come across some
ideas that have existed some time ago but have died out due to
lack of use, such as the use of a specific tree species for the
handle of hoes.
SOCIAL PRESSURE EXPERIMENTATION:
Besides the three types
of research mentioned above, the study also identified a set of
examples which do not fit into them, such as in Box 6.O.g. which
is better described as SOCIAL PRESSURE or PEER PRESSURE
EXPERIMENTATION.
A close look at what propels this type of
experimentation goes beyond good farming and is the basis for the
a paradigm referred to here as the PARADIGM OF CONTINUOUS
EXPERIMENTATION. It is unique in the sense that it goes beyond
agronomic-factor experimentation to combining with sociocultural, religious or spiritual factors of crop production. It
also combines all three previous forms of experimentation
discussed.
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Thus, certain varieties must be planted every year despite
their undesirable production qualities and each year they must
be planted differently from the previous years as indicated by
the soothsayer. It was also mentioned that each farmer looks at
what his neighbour does and tries to see whether the neighbour
would do the same thing again the coming year and if he does the
same thing, he is not considered a good farmer.
Box 6.O.g.
also illustrates how species variety and gene bank maintenance
is organised within RPK. These processes are embedded within the
community and distributed amongst individual farmers.
Each
farmer is given the opportunity to consolidate his skills and his
material. Science on the other hand abstracts germ plasm from
its environment into gene banks often remote from their places
of origin and far from their environments of origin.
It is so identifiable but yet uncommon of farmers to experiment
in identifiable forms such as Curiosity, Problem Solving or
Adaptive. What they do in general, is a dynamic combination of
all the types depending on how their objectives change during the
course of experimentation and the influences the get from their
cosmovisions.
6.1.

Objective, Agenda and Design.

The rural farmer combines a number of roles and institutional
functions: He is a researcher, extensionist and the implementor
of extension messages not to forget his training functions to the
younger generation.
This multiplicity of functions finds
expression in the methods he uses in his message generation
processes. Generation, implementation and propagation are all
done simultaneously.
If this is not properly analyzed and
understood, it gives rise to the notion that their methods are
not scientific.
Whatever he does in his fact finding, fact
validation and fact translation processes, he is conscious of the
fact that he is propagating both process and content which should
be sensitive to sociological and spiritual factors.
For he
intends to use the results himself not to develop a package for
somebody else, to transfer it to a third person to implement.
Hence experimentation must be both practical and practicable.
The farmers follow relatively logical processes which blend the
phases described below, with overlaps and integration of phases
and cyclical processes that shift up and down or skip steps as
and when relevant to do so. Despite the overlaps, the study
identified the following normative phases in the methods that
they use. This once more is an over-simplification of reality
for the consumption of modern science. Hence the following:
-PROBLEM IDENTIFICATION: The problem of striga in cereals,
yam storage and sorghum storage are examples of clear
identification of research problem and formulation of
research questions.
This involves family members and
starts with the farmer and his wife, through the head of
the household and then with colleagues.
-TESTABLE HYPOTHESIS FORMULATION: As a result of the first
phase, households, just before the onset of the season sit
together to compare the present problem against their past
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experiences ending up with a definite hypothesis which
guides what they intend to do.
This aspect is clearly
expressed in the introduction of Cocoyam example under
Curiosity Experimentation (Box 6.0.a).
-THE DESIGNING PHASE includes consultation with the family,
the soothsayer, working out lay-outs, "replications" (these
being his neighbours who also serve as multi-location
trials ), sequencing (home gardens first and later to bush
farms), the use of a "mental control" and what factors to
observe and indicators of success. The result of all this
is siting and lay-out of the experimental plot. For the
locations, invariably only one is chosen per season and the
experiment might be replicated the same year, skipped in
the next one or two years before it is tested out again and
either on the same piece of land or on a different piece
altogether.
The control plot is either some data in the
farmer's head, his own farm or a neighbour's farm.
Although farmers normal choose only one location, because
they have discussed the problem with others during the
problem identification
phase, the end is a replicated
trial which in addition is multi-location and under
different management regimes.
Experiences are shared regularly during the cropping
season and at the end of harvest, detailed discussions are
held under the shade of trees when thorough evaluation is
conducted.
-THE EXECUTION PHASE dove-tails into the entire farm
operations. There is no special time scheduled for this
hence the special attention normally given to scientific
experiments is not accorded these tests. The desire is to
find out whether the experiment fits into the cropping
calendar and the labour profile. Mental records are kept
over the entire execution phase.
-VALIDATING THE HYPOTHESIS: This process starts as early
as the testable hypothesis formulation for all the factors
that spread through the entire experiment. Usually they
include factors like quantity of seeds required for, manhours required for cultivation and harvesting, woman-hours
required for harvesting and transporting, whether harvest
is able to feed families year round, quantity of harvest,
analyses of vegetative parts, taste of crop and sensitivity
to the growing environment.
Socio-cultural factors are
also considered along side and this partially explains why
despite apparent signs of invalidation, an experiment is
still validated under different parameters.
However, rural people depart from this type of formality and
logic. The reality is that they follow interactive and iterative
fact finding processes that are organically linked to each other.
Hence "hypothesis development" is not what it really is from the
perspective of formal science since the hypothesis is not clearly
formulated, it constantly changes during experimentations.
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COMMON PROPERTY RESERVE MANAGEMENT: The issue of heterogeneity
in rural farmer experimentation seems to give the impression that
there are no commonalities in what they do. Their Cosmovisions
influence a great deal what they do in the field of
experimentation and elsewhere and result in certain properties
that are common. This also gives rise to codes of conduct in
their farming and farm related activities.
For example communal verification and validation of RPK (as done
by the earth priest or the soothsayer with special positions)
gives rise to community-based aspects of RPK.
Management of limited resources which are the property of the
entire community is protected by their cosmovision especially the
ancestral spirit.
An illustration of this is found in the
ensuing dialogue between researcher and Farmer Seikuu of Tuna:
Box 6.1.
Researcher, "You say the land belongs to your ancestors, the vegetation,
waters and animals all belong to your ancestors and is given to Tuna for
your protection and use. You have told me about the use but how do you
ensure protection?"
Farmer Seikuu, "My son! You see the fetish grove over there? You see
the forest behind it? The ancestral spirit is in the groves and it is
protecting the trees. We can only farm there if the earth priest says
so. We have two areas for bush farms. We cultivate one area (over the
hills) for several years until the earth priest's sacrifice to the gods
permits us to move to cultivate in the second area which is across the
river over there. In the river, you are allowed to catch an occasional
fish or two but serious fishing is not allowed until the fishing season
is due and then the soothsayer sacrifices to the gods and they give us
the go ahead. It is the same for hunting and the first animal captured
is sacrificed to the gods. We must leave something behind for our
grandsons, don't we?

6.2.

Execution, Analysis and the use of Results.

Although these functions are not clearly identifiable at the
small farmer level, they are nonetheless existing and express
themselves in certain activities and in gender functions.
Execution is an activity that is conducted with the entire
household and it is perceived as part of the everyday farm
operations. However, with the introduction of a new variety like
in the example with cocoyam, the farmer follows a conscious and
identifiable execution phase which has a built-in stepwise
function because of the close monitoring needed and the inherent
evaluative processes.
In the example with yam, where
experimentation is considered to be "stabilized" by formal
science, execution is less identifiable as a phase in the
experimentation processes but experimentation on yam goes on
still. This is type of knowledge process is the most commonly
encountered by the outsider and hence the notion is formed that
small farmer experimentation is trial and error, non-systematic
and chaotic. What they are doing in this type of knowledge
processes is to depart from rationality, the basis of formal
science, into "ir-rationality" which is correctly described by
Nitsch (1992) as adaptive rationality or reality. (He further
elaborates farmer's logical actions).
Analysis and use of results are simultaneous processes that
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start very early in experimentation, unlike in formal science
where they
are often relegated to the tail end of
experimentation.
Variables to be analyzed, once identified
during design, are analyzed and the results utilised while the
experiments are even in their rudimentary phases. This aspect
accounts for the high degree of flexibility exhibited by small
farmer experimentation.
The survey revealed that, while
experimentation is going, on farmers either ask for and use
results immediately or just observe that which their neighbour
is doing and decide to use aspects of it immediately which
necessitates a good sense of judgement in that which is to be
done and refutes the notion of "trial and error" that farmers are
accused of.
This not withstanding, end-of-season analysis of outcomes is
still an essential aspect of their experiments and even those
which are just production.
This is often done at different
levels and in different forms:
- With close family (especially wife) members and later
with the household.
- With neighbours or friends who have agreed to participate
in the experiment, referred to here as replicates.
- With other members of the village in conversation after
the season is over.
- There is often the need to go back to the analysis of the
experiments just at the beginning of the next season in
order to map out the direct of use of the results.
Execution, analysis and use of results are overlapping, yet
distinct phases depending on whether they occur in curiosity,
adaptive or problem solving experimentation (when they are more
distinct) or occur during the social pressure or continuous
experimentation type (where they are less distinct in character).
6.3.

"Institutional and Functional Mix".

During the linkage analysis of the traditional institutions,
the study found a particular type of soothsayer with special
powers who performed functions similar to the role of a seed
certification and a plant quarantine unit. In Tatale, the
introduction of new varieties required purification of a
particular type of soothsayer before cultivation and the same
soothsayer is called upon when there is the incidence of crop
diseases.
For purification, the soothsayer is confronted with the new
variety and he performs the sacrifices to the gods asking for
"permission" to cultivate the variety. It is only when this
permission is granted that the seed can be cultivated and even
then on a very small scale to begin with. After harvesting, some
of the harvest is sent to the soothsayer again for him to offer
to the gods. He told me that this offers an opportunity to put
restrictions on the type of crops or seeds that are introduced
into the village and also regulate the quality of the produce
because when the variety is "un-safe", the gods would reject the
offer and then nobody is allowed to produce it. He then has to
supervise the burning of the entire yield of that which is
produced already. It is also obligatory that disease incidence
in any crop has to be reported to him to enable him sacrifice to
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the gods for a treatment. It is when he receives a message of
treatment from the gods that he goes into the bush for the
relevant herbs to prepare a concoction which he sprinkles over
the crops so affected. During the period of this process, women
are not suppose to enter the said field for if they do so while
in their menses the entire crop would be destroyed. As mentioned
earlier, the position of the soothsayer in the eyes of the
community gives him access to knowledge that makes him a kind of
specialist. It is from this relatively special position that a
"good soothsayer" is considered more knowledgeable than an
ordinary farmer within the same community.
This soothsayer went further to convince me about his knowledge
and skills in farming which resulted in the constructing with him
the following important indicators used in farming.
The
information was substantiated with other informants which makes
him also a researcher and farmer besides his special functions
in plant protection.
Box 6.3.
FARMERS' INDICATORS OF SOIL FERTILITY AND SOIL ENRICHERS:
RICH SOILS:
Tall grasses of the soft species type:
1. Primary virgin: Naajam, Imopeen, Tikpakpor.
2. Secondary virgin: Enarji, Jamkpudar, Nsampul.Tikpankra, Wawaa.
Tree types:

Linyl, Likpali, Ligbal, Bukpanbong.

Soil types: Soft,loose, dark, with earthworm, termites, red small
caterpillars.
POOR SOILS:
Grasses are scanty,woody, dwarf and all of the same kind.
Nkukuman, Nanboo, Ujal, Tikpar, Unpour, Ukii.
Tree types:

Njimsi, Buduub, Gopella, Gojea.

Soil types: Hard, bare, few grasses and presence of earthworm. One
type of grass; even of the rich type still means soils are poor.
SEASONAL INDICATORS:
Birds: Tinamang, Seukpera, Gilangea (time to start farming).
Trees: The flowering of Linakpulg and Taame (time to plant millet and
first harvest of yam and groundnut).
Grasses: Nngaa, Nyomilmil, Chaichal flowering (means time to harvest old
yams and make new yam mounds).

Box 6.3. strengthens the evidence that it is possible to rely
on empirical observations or experiences to take vital and timely
decision with a very high precision without technical
instruments. The theory of science is to emphasise validation
with the use of instruments and laboratories. Timely decisions
are separated from the task taker as a result of over dependence
on instruments. RPK relies on intuition, careful observations,
skills acquired over time, common sense, the alertness of the
faculties given to the farmer by his creator and practical
knowledge and experience.
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6.4.

"Black Box" Experimentation.

The intention is to briefly discuss here farmers perception of
formal research in particular, and intervention in general.
The sample studied is of the opinion that intervention is a way
for them to take advantage of scarce resources from Government
which otherwise would not be available to them. This confirms
their position of actors and reinforces the issue of Human Agency
(Long 1988). It is from this position that scientific research
is viewed by farmers.
In farmers own language, they receive a couple of inputs from
the researcher, they put it into the soil according to some weird
instructions and then during harvest, the researcher comes for
a lot of information which he could have got without going
through that ordeal. Farmers give this information as "payment"
for the package they received and sometimes part of the harvest
is also taken away. This has been done over and over again, so
that now it is easy to predict what the entire process would be.
For farmers, between receiving the package and giving
information is an abyss, since invariably the one who brings the
package knows very little more than themselves and often refers
to some unknown source who is never there to clarify the "black
box." This general overview underscores the differences in
"language" and plans of operation between researchers and the
farmers. The resultant distance could be viewed from the fact
that researchers undervalue the farmers' role and take them for
granted in the knowledge generation process. Efforts have been
made to surmount this obstacle with very few positive results.
The intentions of this study is to contribute towards the
illumination of the "black box " by advocating dialogical
processes.
6.5.

Conclusion.

Amongst other things, the study points to the fact that
pragmatism and practicality, coupled with spirituality, dictates
what rural people do.
Their actions are also based on some
theory, part of which comes from formal research. While formal
science is based a lot more on theory and professionalism,
influenced by some "external pressure or peer pressure". The
"science-based social norms" that formal science has to adhere
to, preempts practicality and is devoid of spirituality (Latour,
1983).
Within the small farmer's world the generation of a technology
is linked to the use of that technology, hence the generator is
almost always the user within the same environment. This is
different from the scientific world where different persons with
very little or no contact with each other have these functions.
Thus farmers experimentation is embedded in the long time use
(sustainability) of the technology. The analysis below (Fig.
7.5) gives a comparison of how experimentation is conducted by
the two actors. This comparison is not intended to put any value
judgement on itself but expose the study to the challenges on how
to deal with the two realities that need each other to perform
efficiently. Hence this type knowledge for understanding of the
small farmers1 world should be transformed into knowledge for
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action (van Dusseldorp, 1990) which is the task of extension and
research. The prime motive is therefore to show how research and
the farmer can complement each other and that RPK is not without
its weaknesses and needs formal science to perform.
Fig. 6.5.
PARALLEL BETWEEN RURAL PEOPLES KNOWLEDGE AND
MODERN SCIENTIFIC RESEARCH.
ASPECTS

RURAL PEOPLES' KNOWLEDGE.

MODERN SCIENTIFIC RESEARCH.

Institut
ions

Research, dissemination and
user are all mixed. Fluid task
distribution.

Research, dissemination and
user are separate according
to the linear model.

Linkage

Three institutions integrated
in one person.

Separate professional
domains.

Gender

Specific and distinct
according to activities, yet
integrated into the whole

Fractioned and separated in
processing and later
integrated as an after
thought.

Motivat
ion

Self-motivated objective often
not clear to outsider hence
experiments cannot be
conducted or continued by
others precisely.

Externally motivated
objective but clear to
others hence experiments can
be conducted or continued by
others precisely.

Abstract
ion.

Spiritual world is a component
of experimentation and
experiments have more
immediate and practical
relevance.

Devoid of spirituality and
practical or immediate use
of the result is often not
too obvious.

Experimen
tal
modes.

Continues experimentation
which combines curiosity,
adaptive, problem solving and
social pressure.

Seasonal (specified periods
or time frame) combines
basic, applied and adaptive
research.

Re
search
agenda.

Multiple agenda resulting from
multiple objectives integrated
into one. Hence complex.

Single or few objectives
hence less complex agenda.
Few variables to measure at
a time.

Problem
identifie
at ion

By self and family based on
observed or heard of
situation.

Researcher interest,
external or client request.

Re
search
ques
tion or
hypo
thesis
formu
lation

- Through discussion with
family and colleagues,
multiple hypothesis arrived at
through mental screening.
- Later during experimentation
it can be reformed, others can
be added on or abandoned.
- More of a research question
than a hypothesis with
continuous modifications.

- Through the use of
secondary data or physical
screening one or a couple of
hypothesis are formulated
for testing. Choice is made
quite easily and early and
is maintained throughout
experimental period. Research question and
hypothesis have equal
emphasis.
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Research
question
or hypo
thesis
execut
ion.

- Tests sequencing starts from
small scale home gardens
(rural laboratories).
Experimental lay-outs have no
clear boundaries and may be
immediately integrated into
whole farm.
- Often one lay-out with
interested neighbours as
replications; thus multilocation.
- Control is normally some
information in the farmers
head, his own farm or a
neighbours plot.
- Several variables to be
observed at the same time.
- Results are mentally
recorded.
- Validation is done based on
mental records and is done
throughout the entire period.
This is based on physical as
well as spiritual measures.
Done individually or on
consultation with neighbours.
- Execution, analysis and the
use of results are iterative
processes and content and
method evaluation are in
separable. Hence knowledge
generation, spread and use are
done simultaneously.

- Starts from laboratories,
research stations to farmers
plots.
- Clearly demarcated lay-out
to meet specified criteria.
With specific boundaries and
locations.
- Several replications in
the same location; and then
multiplied in several sites.
- Control is designed as
part of lay-out; under the
same environment could be
primary/secondary.
- Variables to be measured
are few and identified
early.
- Results are written down.
- Validation relies on
physical data gathered over
experimental period and
analyzed at the end. It is
devoid of spirituality and
specific instruments are
used which are universal in
their application.
- Use of results is distinct
from execution and analysis
and content and methods are
evaluated separately
Knowledge generation
propagation and utilisation
are separate functions.

Proof of
results

By self, family and peers, by
community through users and
soothsayer/sacrifices and
cosmovision. Both as
technology and how it fits
into the socio-cultural
context. Verification and
validation are a continues
process.

By professional peer group
and by reference to existing
"logic". By colleague
generators as technology.
Social suitability and user
view seen as a separate
processes. Validation and
verification separate
phases.

Re
search
envi
ronment

Primary, risk prone, limited
and in fragile equilibrium.
Integrates IAKIS within the
Human Activity System as an
aspect system.

Secondary, manipulative and
recreative. Isolates AKIS
from Human Activity System
and process before re
introducing product.

Source: This Study.
Particular attention is drawn to the research environment
described above. In modern science, the AKIS is abstracted from
the Human Activity System (HAS) as an aspect system (Checkland,
1985; Engel, 1991) and processed in the "laboratory" which quite
often is very far from the HAS. From a reductionist approach,
the product is then fed back into the HAS and is expected to
perform.
The "naked" AKIS is manipulated not given the
opportunity to interact rigorously with its natural environment
but a recreation.
Indigenous Agricultural Knowledge and
Information System (IAKIS) on the other hand is an aspect of the
HAS and it is integrated, embedded and even protected by the HAS
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environment. They are part of the Social System and are less
vulnerable and less manipulated.
The socio-culture of rural
people and especially their cosmovision is a very strong
influencing and determining factor for what the IAKIS does.
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7.0.

SYSTEM BINDING AND PROPELLING MECHANISM:

7.1.

Configurational Analysis and Multiple Realities.

An analysis of the Indigenous Agricultural Knowledge and
Information System (IAKIS) indicate a meaningful relationship
between institutions and production on one hand and between
spirituality and production on the other. Situational factors
and how farmers make choices gives rise to multiple forms of
relations and power positions which are necessary for production.
Three basic linkage relationships, which are identifiable in the
User Driven and Technology Configuration (Mintzberg, 1983 p. 125), can be identified:
- Cosmovision - Farmer (household as both a production and
consumption unit).
- Government research - Government extension - Farmer
(household as a production and consumption unit).
- NGO research - NGO extension - Farmer (household as a
production and consumption unit).
The choices that farmers make are influenced by one or the
other of the above mentioned linkages of which existing markets
are a part. Hence the reality is that several reasons and action
paradigms can be decerned based on dynamic and differentiated
power relations within the IAKIS.
Despite the
several action paradigms, the linkage involving farmers and
Government and NGO confirms that postulated by Engel and Seegers
(1991).
The driving forces that enhance the choice of such
linkage relationship is the power position that they have as
expressed in:
- Administrative policy and politics.
- Donor interests and manipulations.
- Agendas design and relationships.
- Offerings, messages and modes of delivery.
- Farmers experiences and orientations.
- Incentives and opportunities.
- Local and external markets and opportunities.
On the other hand, the linkage of farmers with their cosmic
world is rather complex, diverse and multiple. It originates
within a multi-ethnic society which views the world as one whole
(Fig. 7.1.). From this perspective, the indigenous institutions
engender situational factors and make use of design parameters
that give rise to various linkages and power relations. Within
these linkages, several choices can and are made based on the
most "effective" as predisposed by the spirituality and by the
fact that traditional societies reserve the right to punish in
various forms any individual or group that does not conform to
certain norms relating to linkage relationships.
This power
position which, specific individuals or institutions acquires is
to ensure that socio-cultural prerequisites are met before
sustainable external links would be enhanced. Hence a type of
User Driven Configuration results which is better described here
as COMMUNITY DRIVEN CONFIGURATION. The cosmovisions of farmers
serves as the driving force and coordinates the performance of
The cosmovision - farmer linkage adds
this configuration.
another power dimension to the choice-influencing factors
identified by Engel and Seegers; this is the socio-economic and
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cultural power dimension. Socio-cultural background and forces
do compel a farmer to operate his enterprise in such a way that
he is permitted to belong to a wide range of linkage
relationships at the same time within the community driven
configuration.
By-passing the creation of this environment
through the interactions with cosmovisions to establish other
linkage relationships would only be temporary in as long as the
external driving force is in place and would fall back to its
original state once the "exploits" are exhausted. The sort of
de-fault that can result from this situation is best expressed
by Farmer Myaban as follows:
Box. 7.1.
"When maize was first brought to this village, the White-man told us he
wanted some people to try it out with him. No body was prepared to offer
himself until we sacrificed to our ancestors about it. Me, Zato and
Kuuyeli were the three people the gods chose to work with the White-man and
so the rest of the village accepted what we told them and what they saw.
Five years ago the Catholic Church brought some hoes pulled by cattle
(bullock ploughs) to this village. They wanted some men again and the
ancestors chose my brother Filipi (Philip). You cannot enter with iron
into your farming without the god's permission."

Reviewing the models identified by Engel and Seegers, two
conclusions can be drawn based on the concept of multiple
realities within the socio-cultural context:
- That individual/group referred to as Contact Farmers (Fc)
or Demonstration Farmers (Fd) by the formal driving forces
mentioned above is in reality belonging to several
configurations at the same time; he is also influenced by
his cosmovision which might be different from that of
others.
The resultant conclusion is that there is
multiplicity of linkages between and within configurations
driven by overt and covert forces within the system. "Pure
forms" are not common because of the dynamic nature of the
power relationships (Engel and Seegers, 1991).
- From the IAKIS point of view, the gods, ancestral
worship, the family, the village, the earth priest and
various soothsayers compel individuals or groups to enter
into various linkage relationships. The individual/groups
align themselves as a result of power relations that
include peer family or social pressure, experiences,
beliefs, taboos or norms and punitive measures both on
earth and in the spiritual world. The system's response or
orientation to any of the driving forces identified by
Engel and Seegers (1991) is pre-determined a great deal by
these socio-cultural factors. Hence community driven
configurations of the same indigenous origin do expresses
themselves in various forms.
The construction below tries to separate various aspects of
cosmovision-coordinated community driven configuration. It is
done just for the purpose of visually presenting a mental picture
of
complex inter-linkages; integrating four components of a
system within a holistic world view. This is an attempt under
score multiplicity and heterogeneity of
community driven
configurations.
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Fig. 7.1.
FARMERS' CONSTRUCTION OF THE RELATIONSHIP BETWEEN
HOUSEHOLD, TRADITIONAL INSTITUTIONS AND THE FARM.
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Source: This Study.
(Connecting lines show causal relationships and
indicate levels of perceptions of farmers' world).
7.2.

boundaries

Interface, Networks and Linkage Mechanisms.

Under the conceptual framework interfaces, networks and
linkages were discussed as perceived by researchers like Engel
(1989), Long (1984; 1989), Roling (1988a; 1989) and Kaimowitz et
al (1988). The formality and informality of such relations was
emphasised within the AKIS. It is from this background that
these concepts are discussed here, within the Indigenous
Agricultural Knowledge and Information System (IAKIS).
Box
(1986; 1988; 1989), described knowledge networks as stable
patterns and goes ahead to analyze them amongst Peruvian farmers,
with emphasis on the informal, horizontal relationships amongst
farmers and vertical ones between farmers and research and
extension. Within this study, attention is drawn to the fact
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that there is the need to go beyond stable patterns to look at
the unstable patterns and sometimes un-identifiable patterns for
this is where the discontinuities occur and they are just as
important as the stable patterns.
The study found that the
market places, funerals, drinking bars, water and fuel-wood
fetching and shea-nut picking amongst others, provide ideal
arenas for networking but most of the patterns are unstable and
short lived. The example of the cocoyam mentioned earlier (Box
6.0.a) draws attention to another type of relationship between
research and the farmers that both the farmers and researchers
are not even aware of: the variety of cocoyam he was introducing
from a market in Southern Ghana to the North was a product of
research which farmers cultivated.
New varieties and new
technologies have been exchanged this way without the realisation
that those patterns or networks even exist.
Take for example
Farmer Mwanyude's opinion.
Box. 7.2.
"Farmers complain a lot about where to get seeds and most of them within
this village and beyond come to me for seed because their seeds are tired.
As for me, I have no problem because I have relations in Togo and I attend
their market days and their funerals. For me these are major sources of
seed. My sons go to the south and some are in school in Tamale. I have
told them that whenever they are coming home all I expect of them as sons
of a farmer is some seeds to try or anything related to farming."

The researcher agrees with Grooters (1990), that various
aspects of formal linkages could be placed on a continuum and
that the separation between formal and informal is a nebulous one
in real life situations. This issue is even more true for RPKs.
It is from this handicap that networks, interfaces and linkages
of the IAKIS is analyzed from two levels:
- The direct environment which is the surroundings of the
small farmer and his immediate contact with the outside
world. Here, both formal and informal relationships exist
and find expression in what is done.
- The indirect environment is that which opens up the small
farmer to the outside world. This is a vital source of
inputs and outputs especially of knowledge and information.
It is this relationship with the direct and the indirect
environments that makes it difficult to classify knowledge as
indigenous (that is localised knowledge) and results in the
discovery and use of the term; Rural Peoples' Knowledge (to make
room for that knowledge which has been influenced informally and
sometimes inadvertently by knowledge from outside the locality).
The view that interfaces are "windows" (Long, 1990) is apt if
the addition is made that they are without "shutters". Normally
intervention introduces shutters as a result of the inherent
biases and subjectivities. Most researchers and extensionists
walk into communities with "shutters" on and try to actualise the
interface with farmers in their own way. By doing this, the
interface becomes a different type of window - with shutters on.
This, to a large extent, explains why farmers1 cosmovisions are
ignored by donor driven, technology driven, market driven or
policy driven configurations.
The consequence is that
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intervention imposes arbitrary boundaries on actors, components
or systems, making dynamic situations appear static (a major
reason for failure of interventions).
However an IAKIS with its own internal dynamics, and properties
gives rise to certain attributes that characterise
that
particular IAKIS despite the dynamic nature of boundaries. It
is with this in mind that this IAKIS is analyzed and it is
important to mention here that prominence is given to gender
roles in the linking-with and be-linked-by processes of the
entire system, based on this studies own subjectivity.
DIRECT ENVIRONMENT:
The household as a unit overlaps with
neighbours who may have lineage or ancestral relationships. As
a result of these relationships some productions resources are
shared (Chapter 6.1). In terms of knowledge and information
specifically, a sort of formal relationship exist as exemplified
during research problem identification, design and execution
discussed in previous chapters.
There is also a formal
relationship between knowledge verification and accountability
as exemplified in the role of the soothsayer (Fig. 7.2.)
The study found out that the market provides an ideal milieu
for information exchange, especially for the women who are
excellent sources of technical information vital for the
operations of the farm. The market also serves as a rich source
of technology and especially seed of the same or different
varieties.
Both men and women do find time to share experience
during funerals too, for these funerals can last a couple of
weeks bringing together people from far and near. Visits to each
other's homes and farms is an everyday affair of both men and
women.
Water and fuel-wood fetching, shea-nut picking are
common activities exclusively for the women and the women
interviewed by the research find this an opportune occasion to
learn and share with each other and later with their husbands.
Drinking bars, communal development activities, age sets or peer
group farming activities, marriage ceremonies and wage labour
activities have collectively served as linkage mechanisms for
both male and female farmers to network with each other and with
others from elsewhere.
The activities also serve as linkage
mechanisms for all the actors of the IAKIS by bridging the gap
between components of the system and thereby allowing
communications between them.
INDIRECT ENVIRONMENT: The researcher has made the choice to
classify the configuration of GO/NGO research - GO/NGO extension
- Farmer under the indirect environment with respect to
interfaces and networks as a result of how knowledge and
information is generated and exchanged.
The sample interviewed in Tatale gave an 80% positive response
of having had contact with NGO research/extension packages and
10% positive for contact with GO research/extension. However,
the study found out that all the sections visited had contact
with Cotton research and extension which was not considered in
their responses. In response to the same set of questions, Tuna
area produced 90% for NGO contact and 20% for GO contact. There
is the tendency with this result to draw the conclusion of
limited contact with GO, if only formal networks are looked at.
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Since the Direct Environment used visits as one interface for
networking, tracing these visits showed that farmers got
information
from
neighbouring
villages
in
which
GO
research/extension were very active.
Information on farming and even varieties of cassava and yam
were introduced from neighbouring Togo to Ghana.
Togolese
farmers who were questioned during a market day said the
varieties got to them from their research/extension services.
A similar situation was found with migrant labour to the South
of Ghana who introduced cassava into the area and recently are
beginning to introduce cocoyam CXanthosoma saqittifolia). The
present interfaces, described as "windows" proned to researcher
imposed "shutters" by this study, is clearly demonstrated here
and reinforces the notion that knowledge boundaries are not fixed
structures but flexible constructs which are relevant for
analytical purposes and for understanding the generation,
utilisation and exchange of knowledge between and within farm
households (Roling, 1988).
It is the opinion of this study that if interfaces are viewed
from one plane and only discussed along the lines of formality
and informality, vital insights are lost, but, if viewed on
different planes (more than one of such could be found), it
becomes almost impossible to distinguish between what is local
and what is not local knowledge and hence the justification for
talking about RPK, which circumvents this dialectical issue
(Chambers, 1990). See below (Fig.7.2.).
INTERFACE AND NETWORK ANALYSIS OF RURAL PEOPLES KNOWLEDGE.
=Church/NGDO.=
INDIRECT
Government
institutions
(research/
extension).

—Market- -FuneralDIRECT

-Visits

Drinking
bars.

Shea-nut
picking.

Communal
activities.
Farming
activities.
I
Marriages-

1
Other
I
villages.
Water/
fuel-wood
fetching.

-Labourer.

Migrant
labour to
southern
Ghana.

=Neighbour countries.

Source: This Study.
(Arenas of struggle and interfaces for networking are shown on
the boundaries).
7.3.

Conclusion.

Social networks (formal and informal), play an important role
in cementing together what rural people do and influences RPK to
move in a particular direction. Most of these networks are a
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consequence of socio-cultural factors which are more internal to
the locality and others are external such as those mentioned
under research - extension - farmer configuration. The entire
system is bonded by these forces and the strength and weakness
of this depends on the input - output and power relationships.
As a result of the various forms of experimentation going on
at farmers level (Curiosity, Problem Solving, Adaptive and Peer
Pressure), it is sufficient to conclude that knowledge generation
and utilisation is an ever changing activity. Farmers everyday
are constantly doing very important things within their
enterprises.
They are defining and redefining objectives,
constructing and de-constructing information resulting in
products of diversity and of multiple realities (Engel, 1989).
It is thus impossible to peg down farmers' knowledge and lock it
up. This dynamism of local knowledge exceeds that of formal
research
and
the
fact
that
generation,
verification,
transformation, utilisation and embeddening (Havelock, 1986) are
simultaneously done is vital for research attention.
The discourse with farmers on interface and network analysis
also shows a dynamic process where storage, retrieval, transfer,
reception, translation of knowledge and information (Havelock,
1986) is simultaneously done by a wide range of actors over a
variety of arenas and across boundaries. Stable, unstable and
even invisible patterns result from social networks.
Gender
roles in information creation and sharing is elucidated here more
as a female-dominated than a male-dominated activity of the
household.
Even the Cosmovision analyzed showed some response to exchanges
with its external environment.
The diagram on the cosmicrelationships shows a relationship between the christian and
moslem gods with ancestral worship. The societies tolerate the
existence of these other forms of worship and see them as
complementary/supplementary to what the ancestral spirit can do.
How and what is traded is beyond this study but elements of
influences of one on the other are noticeable. One is tempted
to conclude from this that even spirituality within the small
farmers world is dynamic and defies closeness and conservâtivism,
hence various forms of cosmovisions are used and accounts for
multiple RPK configurations.
In terms of knowledge and information flows and back-flows, the
study concluded from the sample that there was a strong two-way
linkage between the community and neighbouring villages, a weak
two-way linkage between them and the neighbouring country (Togo),
a strong input from both the Church (NGO) and from experiences
of seasonal migrant labour to the South of Ghana but a weak
reciprocity or influence from the farmers to these two actors.
Farmers were of the opinion that they had no influence whatsoever
on Government research and extension who have a rather weak
linkage and influence on their farms.
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8.0.

UNCLARITIES AND LIMITATIONS OP RPK:

The intention of this chapter is to look back at RPK and
recount some of the aspects of the IAKIS that, to the researcher,
seem like limitations and others that are not altogether clear.
It is hoped that this would bring up the fact that RPK is not
perfect and thus has its inherent weaknesses. This might bring
up possible areas of re-inforcement for formal research or
intervention in general.
8.1.

Aggregation and Diversity of RPK

It is a paradox that a RPK, which is highly differentiated and
heterogenous should, on the other hand, be perceived and reported
upon in aggregated forms. In the first instance, gender roles
are presented such that they are lost if no further structured
probing or purposive sampling is conducted. The man assumes
absolute control over all the production resources even including
the woman's labour and therefore has the tendency to represent
her all of the time. This aggregated representation of the farm
family rightly calls to question the issue of access and control
and equity at the farm level (Safilios-Rothschild, 1988;
Rochealeau, 1989; Fresco, 1988).
Farm data, such as yields, land cultivated for different crops,
farm incomes, off-farm, on-farm and non-farm activities are not
clearly differentiated by presentations during the contact.
Raymond (1990) argues that small farmers tendency to be
suspicious of outsiders and want to hold on to information
partially accounts for the presentation of information in
aggregated forms.
However, the study found that farmers are
quite open in sharing information once the view of dis
aggregation is clarified for them and even go as far as to ask
for help to dis-aggregate some of their information. As posited
by van der Pleog (1990), there is no one uniform knowledge base
that can be clearly distinguished but a wide range of diversity
along various factors, hence stratification is inevitable if
innovation development and uutilization is to be made more
meaningful for different styles of farming.
Farmers were quick to bring out a basic weakness of their
cosmovisions when they drew attention to the fact that some
soothsayers cannot be trusted.
Box 8.1
Farmer Nanjin puts it this way, "Some of the soothsayers have more power
than others. Some are real and others are cheats. Some are not
suitable for you whiles others agree with you".
"So, how do you find out the one good for you?" I asked.
"You first keep trying till you find the one whose spirit agrees with
yours or the one the ancestors have chosen for you. That is the right
one. Different problems are solved by different soothsayers, you knowl"

However, the analysis of the cosmovisions of small farmers
shows some homogeneity of influence which shapes their world and
what they do quite a lot. This serves as a useful reference
point
for
both
process and
content
of small farmer
experimentation.
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8.2.

Formulation, Design and Execution of RPR.

Although Kohnert and Weber (1991), give the impression that RPK
is by "trial and error" and a bit unsystematic, this study holds
the contrary view as expressed by Box (1986; 1988; 1989), Rhoades
and Bebbington (1988) and
Rhoades (1984).
However, the
processes of formulation, design and execution is not consciously
segregated like it is done in formal science. It is iterative,
non-linear and follows a logic that is far from being ad-hoc.
The designing phase incorporates elements of reformulation and
the execution includes formulation and redesign, and gender roles
are informally integrated in all the phases.
By definition, the situation above has problems for
intervention, if phases are to be targeted at in their distinct
forms. The nebulous picture above offers a lot of challenges to
intervention such that the need for thorough analysis for
knowledge for understanding has to be carefully done before
knowledge for action can be meaningfully developed (van
Dusseldorp, 1992).
It is because of such limitations, that
Participatory Technology Development processes are underscored.
Participation should however not be viewed as farmers
participating in researcher's programmes but researchers
participating in farmers' initiatives with the intention to
enable, enhance and increase farmers capacities to experiment
using their own resources (Jiggins and Roling, 1982; Chambers and
Jiggins, 1987).
8.3.

Impact Assessment and Validation of RPK.

As discussed under the chapter on farmers' experimentation,
various forms of impact are assessed right from the
identification and design phase through to the execution and
evaluation phases. Most of the first part could be considered
as some form of feasibility or appraisal analysis which enables
farmers to choose from alternative solutions and adjust the
experiments as they go along. Entire impact evaluation is done
at the end of the season first by the farmer and his nucleus
family, then with members of the extended family and later with
friends and neighbours.
This usually takes the form of
discussions accompanied by demonstrations of results and is
divided along the lines of gender and age groups. Late evenings
and social occasions appear to be the most ideal time for such
discussions.
Validation is coupled with impact assessment.
During the
processes of knowledge generation, farmers are continuously
validating and invalidating knowledge, first to themselves and
their families because they have this dual function of generators
and user of the technology. In RPK, it is impossible to separate
the "producer" from the "product" and from the "environment",
unlike in formal science. A second form is with his neighbours
and friends who visit him on the farm or assist him during
certain phases or activities that he has to undertake. If they
are collaborating with him by doing similar things then there is
cross-validation amongst and between peer groups. A third and
most important part of the validation is done by the community.
This takes the form of sacrifices, festivities and consultations
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of specific soothsayers, especially when a new variety is
introduced. This validation process determines what would happen
next in the utilization of the result.
It is not clear to the researcher how exactly the soothsayer
is able to communicate with the ancestral spirit to validate a
finding but farmers have absolute belief in this, in addition to
their own tools for validation and the use of some impact
indicators mentioned in the box below on yam.
Box. 8.3.
CULTIVATION: Extensiveness of area cultivated and man-hours spent in
undertaking cultural practices. It is easier to weed and re-shape in
poorly developing crops than in the rich and promising fields. Also
man/woman-hours spent in harvesting and woman-hours spent in
transporting the harvest home. The number of days a woman would spend
in conveying all the harvest in a particular year is compared with that
of the previous year's. For farmers it is also an important indicator
of variety cultivated whether when he is in his field, his neighbour or
passers-by can see him or not, when the crops are fully grown.
VEGETATIVE PARTS: Thickness of stock, thickness of nodes, length of
internodes, length of vines, colour and degree of damage, number,
thickness and greenness of leaves.
FLOWER: Number of flowers and dominant colour. Numerous and bright
yellow means a very promising variety in terms of yield. Dry, brownish
and dropping off is either an indicator of maturity or diseased
situation.
SPIRITUALITY: Farmers were quick to indicate that no matter the yield
of a variety; during cultivation if a misfortune befalls them (like
three success scorpion stings or deaths or snake bites) the crop would
be abandoned. Also if some "signals" are received from the gods or from
the ancestors through the soothsayer or through dreams to abandoned the
crop, it surely would be abandoned.
OTHERS: Physical count of number and other quantities, visual
observation of size, colour and quality of harvest (damaged by disease,
pest or otherwise). How long the harvest would be able to feed the
family, cooking qualities taste and multiple uses of yield. How easy it
is to cultivate, harvest and transport (handling qualities).

To conclude the discussion on impact and validation, the
analysis in Appendix 2 (Fig 8.3 a/b) shows farmers1 own
classification of traditional yam and sorghum varieties, drawing
attention to what they look at as important indicators and how
they differentiate varieties and rank them in terms of choices
and preferences. Ranking is indicated by (*) and the more (*)
they are, the higher the rank given to that variety by farmers.
These characteristics are reflected in the names that are given
to the varieties and also in their market.
Although this might not be a general classification for all
farmers, the construction was cross checked with other farmers
who influenced it and endorsed the final product as quite
representative. The nomenclature adopted for the varieties were
acceptable to all as originating from the description of colour,
size, taste and certain specific qualities such as early
maturity.
Morphology was also easily acceptable to all but use qualities
and yields had a range of differences.
This gave rise to
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problems of
remarkable.
8.4.

ranking,

however,

these

deviations

were

not

Record Keeping and Dissemination.

Despite all the efforts put into identifying how farmers kept
their records, it was impossible to go beyond mental recordings
and verbal disseminations of knowledge and information. This
study was not able to identify farmers skills in drawing,
diagramming or mapping. Phased assertion probing was adopted
particularly here by telling informants about other traditional
forms of documentation elsewhere but they said they had no such
forms. Farmers used their eyes and ears quite efficiently which
justifies their over-dependence on "learning by doing". It is
a mystery to the researcher how farmers are able to keep such
details and how they are able to share that which they have
acquired a long time ago with others just by mental recordings.
However, story telling, poems and songs are common forms of
dissemination of
both social and technical/agricultural
information (Oppong, 1973).
The most special form of
dissemination is the beating of the "gongon" or the "tamtam" (a
traditional drum) used to announce very important messages.
Dissemination has also been discussed under the chapter on
network analysis. This area would need detailed scrutiny which
has escaped the attention of this study.
8.5.

Grey Areas of Experimentation.

This phenomenon is linked to the paradigm of continuous
experimentation discussed earlier. The limitations of scientific
tools of analysis limited the researcher's power to understand
exactly what goes on in certain "grey areas" of farmers
experimental logic and strategies. It was possible to identify
and logically analyze what the researcher subjectively refers to
as scientific knowledge and rural peoples knowledge but it was
not altogether possible to discover what happens at these two
interfaces and more difficult yet to discover how the resultant
properties of the two knowledge paradigms are processed within
the spiritual and cultural context; that is THE GREY AREA. The
interpretation of such socio-cultural and spiritual realities
that give meaning to research, risk and reproduction would
require further research scrutiny.
Nonetheless, the study was able to hint at the fact that this
inertia gives rise to that which is done in yams in particular
and has kept yam production viable over generations where
continuous experimentation goes on. Instead of alluding to this
under stabilized experimentation, the understanding of this
phenomenon might provide useful information for the issue of
sustainability, an ultimate goal for intervention.
8.6.

Conclus ion.

Rural Peoples• Knowledge operates within a system that makes
use of other forms of knowledge as inputs necessary for
sustaining productivity. In the problem statement, it was made
clear that various strategies of intervention have been adopted
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in Northern Ghana to try to increase productivity with mixed
results (more on the failure side of the equation than success).
It was also said that efforts are currently going on in trying
to find sustainable alternatives, the study of RPK being one of
them. From a systems perspective, it is essential to establish
a synergic relationship between RPK and research, and other forms
of intervention. Research has to deal with cosmovision because
it is the dorminant factor driving farmers' adaptive
rationalities (Nitsch, 1992). Intervention, so far, has given
very little considerations to cosmovision as a co-ordinating
mechanism and a sustainbility factor in small farmer activity.
This partially accounts for failure of technologies so far.
Managerial skills are therefore required to handle the researchRPK interface and the issue of multiple realities of the farmers*
world, in order to increase productivity.
The goal within
research should be to transform farmers1 knowledge and skills
into "products" that can be used by the small farmer in his
complex, diverse and risk-prone environment (Chambers, 1983).
An understanding of his world is the starting and the ending
point, but this study still fell short of tools to completely
master the dynamics of that IAKIS. The situation is complicated
by the fact that, even with this short study, the researcher
found several limitations and unclarities within the IAKIS as
described above.
The intermingling of cosmovisions through
marriages and migrations, the effect of Christianity, islam and
the fact that there can be fake or unreliable soothsayers, makes
the task of research extension within the cosmovision context,
more up-hill.
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9.0. IMPLICATIONS OF COSMOVISION FOR INTERVENTION:
The findings of this research suggest a radical and complete
transformation or re-orientation of research in particular and
intervention in general. "Putting old wines in new bottles does
not go far enough to change the taste of the wine" which is what
intervention has been doing till now. Attention has always been
concentrated at curing symptoms of the disease rather than at the
causal agents which shifts blame away from intervention to the
farmer. The reverse would re-locate blame in intervention which
relies on stereotypes to classify farmers' knowledge as ad-hoc,
un-scientific and un-productive.
Unless it is a de-facto
objective of professionals and practitioners to maintain the
status quo, the greatest contribution would be a radical re
direction of efforts of interventions which have attained "border
situations". The ensuing are some hints for redress resulting
from this study, "a tip of the iceberg."
9.1 The Issue of Participation and Sustainability.
Box (1986;1988;1989), Chambers (1991), Rhoades (1984) and
Richards (1985) have all documented Rural Peoples' Knowledge as
experiences of rich scientific relevance of which this study is
a part. Jiggins and Roling (1982), Roling (1988), Rhoades and
Bebbington (1988) and Raymond (1990) have indicated the use of
such farmer-generated knowledge into formal process of research
and extension to make them "user oriented". Participation and
sustainability have always come out as issues of constant concern
of both practitioners and non-practitioners alike. WHAT is to
be done to make "offerings" more suitable for small farmers can
be found in a wide range of documentation. A few examples are
Participatory
Technology
Development
processes
(Jiggins,
Haverkort and Engel, 1989), the Wealth ranking exercise (Grandin,
1988), documentation of World Neighbours experiences in Burkina
Faso (Gubbels, 1988) UNESCAP, 1979, on the transfer of knowledge
and skills amongst' peer groups, Problem Censusing (Crouch, 1984)
and Rapid Rural Appraisal (Conway, 1987).
Judging from the
volume and age of the publications, one wonders why participation
and sustainability as defined in Chapter 2.7. still persists as
a major concern for development intervention.
A few success stories may be found in the NGO sector as
documented by Farrington and Biggs (1990), Biggs and Farrington
(1990) Wellard, Farrington and Davies (1990), Waters-Bayer and
Farrington (1990) and Amanoh (1990). They seem to point to the
fact that NGOs had found the answers to problems of intervention
but that is rather an over-statement. NGOs do have the moral
will and drive especially for the level on which they focus their
activities and this is backed by resources and flexibility
sufficient to motivate performance. However, the fact of the
matter is that most of them are either still groping for what to
do or have stumbled upon what they are doing now accidentally.
They suffer the same sicknesses when their projects are handed
over or phased out or when the Donor component is withdrawn. The
most common handicap with NGOs is the translation of
participation to mean farmers participating in NGO programmes and
not the other way around. Because of the location specificity
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of their activities, their packages are more user-friendly than
that of Government and besides, there is noticeable room for onthe-spot flexibility which allows immediate adjustment.
This not withstanding, as a result of Donor/Church preferences,
institutional and skill limitations, some goals are defined
externally
and
targets
pre-specified.
The
need
for
"professionalism" and for visible signs of immediate impact,
propels these Projects towards the use of high external inputs,
limited options and types of programmes that border on theory,
formality and very limited dialogue with farmers. Although there
were attempts to integrate RPK into Projects (more so here than
in the Government sector), NGO packages still fall short of
utilising traditional methods and or processes, of recognising
heterogeneity, or even of acknowledging that RPK processes are
scientific.
It remains a very noble goal to try to reinforce, enable,
empower and even increase farmers• capacities to experiment and
find solutions to their own problems; within their own means and
in their own environment (Wellard, Farrington and Davis, 1990)
but HOW is this to be done?
The ensuing is to look at participation and sustainability from
a whole new paradigm - the cosmovision of small farmers. This
is by no means the answer to the HOW but a contribution to
finding answers to the HOW. It is based on the premise that the
cosmovision of the small farmer determines how he goes about
knowledge and technology development.
In their turn, the
cosmovision and the knowledge systems determine how society is
organising itself and how effective it is achieving its goals.
This suggestion has far-reaching implications for field workers
who intend to join farmers' experiments in order to develop a
synergy between formal knowledge and peoples* knowledge. The
stand taken here is that the understanding and use of the
cosmovision is therefore a pre-requisite for any "outsider"
wanting to participate in small farmer activities geared at
increasing productivity.
9.2. Intervention and Donor Support.
Two forms of Donor support are identifiable in Northern Ghana
by this study:
GO to GO and NGO to NGO.
Donor support in
whatever form comes with preconditions and interests and these
make or break development efforts. Transfer of Technology model
was identified for the GO-GO activities and Farmer to Farmer for
NGO-NGO activities in the earlier chapters. Donor insensitivity
to socio-cultural and spiritual realities of the small farmers1
world could be resolved if RPK and the cosmovision of the farmer
vis-a-vis agricultural productivity is taken seriously by Donors.
This re-orientation requires a shift from Donor-Recipient to
a Partnership relationship, with the Donor providing the vital
resources and the partners performing.
Type of support,
assessment of impact and project life spans have to be viewed
differently and a lot of flexibility on the part of the Donor is
expected. Donor could also encourage this in the following ways,
amongst others:
- Donors should promote and sponsor regional programmes of
sister countries such that an arena could be created for
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healthy competition, sharing and use of experiences and
networking with peers for reinforcements.
- Get International Research Organizations to enable crosscontinental interactions. Asia, especially India, is rich
in such experiences so are the Andean of Latin America as
indicated in the examples emanating from Peru.
For all intents and purposes, the power position of the Donor
cannot be denied and Donor driven configurations (Engel, 1991),
have a vital role to play along side other configurations.
Funding priority should be given to this in various forms and
Governments be stimulated to respond to this like has always been
the case with other interventions.
9.3. Local Policy Implications.
Despite the valuable contributions of NGOs, they still require
a certain policy atmosphere to perform after which there is the
problem of long-term sustainability like all other interventions.
Policy drives (Engel, 1991) are necessary for system performance.
Policy has implications for the direction taken by research and
extension and since the desire is to re-orient these two
institutions, the goodwill and support of policy is necessary.
The first demands that the cosmovision paradigm puts on policy
is that it see cosmovision related studies as relevant enough for
it to invest its resources or, alternatively, there is sufficient
external interest supporting it.
A considerable amount of flexibility and support is demanded
of policy in the form of decentralisation; de-concentration and
devolution (van Dusseldorp, 1991) of policy, programmes and
budgets. The hitherto top-down planning processes of Government
intervention supported by policy, would have to be compromised
by combining them with bottom-up processes in order to formulate
realistic targets. Sound internal market policies, low external
inputs, increased farmer participation that can lead to farmers
consolidating themselves into a countervailing power and making
demands on policy as a right, is the suggested choice. This
power given to farmers could later constitute itself into a
criteria for rewarding scientific research (farmers decide which
research is appropriate for them before a researcher gets his
promotion).
Understanding and influencing RPK and identifying which
components of the cosmovision would be required to bind local
potential and make activities more sustainable requires skill,
time, resource back-up and flexibility which is only realisable
if pressures and restriction are mild.
Under Chapter 4.2., the organisation of research and extension
is discussed to reflect the fact that they are separate entities
under different councils. The lack of contact between research
and extension and the resultant poor performance of extension is
documented in the Medium Term Agricultural Programme of the World
Bank (1991). Part of the blame for lack of contact could be the
covert disregard of extension by research. Yet respect has to
be built before a team effort can be expected to occur. This can
be achieved by strengthening extension by building farmers
credibility in extension through a dialogical process and and
shifting the bases for rewards for research to the field. Then
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researchers would necessarily have to depend on extensionist for
the promotions and other rewards.
The need to network with countries in the same region has been
mentioned earlier under Donor support.
Here again, the same
arrangement would require policy support to materialise.
Along side the above re-arrangements, policy would have to lend
support to a rigorous training and re-training programme in how
to integrate RPK into PTD processes. This would require joint
seminars, workshops and conferences amongst GOs and NGOs,
research and extension to inform, update and develop the
perspectives. Local farmer initiatives should be identified and
such farmers should be used as resource persons for the seminars
and workshops. The use of rural people as resource persons in
the health sector is quite old.
This is arranged either
informally between a Doctor and a Traditional Healer (the
relationship between the Ministry of Health and Nana Drobo on
AIDS treatment) or formally like in Nandom hospital, where a
traditional bone specialist is given a ward in the hospital for
his treatment of cases. This could be copied by the agriculture
sector too, policy permitting.
9.4. Strategies for Research and Extension.
It is hoped, the impression is not conveyed that RPK is so much
without blemish so intervention is un-called for. RPK has its
inherent weakness which partially accounts for the decrease in
agricultural productivity within the the traditional sector. If
left alone, without the aid of since, RPK can nerve sustain the
demands put on local resources. The quotation of Farmer Mwamyude
below just about sums up the impressions of this study:
Box. 9.4.a.
"We farmers are like yam vines. We need staking to produce our maximum.
Without staking we would still produce but not as much. Our gods help
us to stand up right and you are also welcomed to help us if YOU HAVE
THE RIGHT STAKES."
FARMER MWANYUDE NANYANDO

With this view therefore, what should be done to provide the
"right stakes?", right, as determined by them and within their
vision of agricultural productivity and life as a whole which is
reflected in their cosmovisions.
RESEARCH: Under Chapter 6.0. a series of examples have been
given about small farmer research with cereals and tubers. The
intention is to list here possible areas of farmer research
content for reinforcement by formal research emanating from the
study:
Both
researchers
and
farmers
are
looking
for
possibilities of striga control. Research is working from
the use of fertilizers and farmers seem to have discovered
that continuous cropping of millet could control striga.
Research could have cashed on this fact and organise it
such that questions like how long continuous cropping of
millet could eradicate striga; how long after this
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eradication could that piece of land be used for other
crops like sorghum before striga reoccurs? (see Box 6.0.c).
- In yams, both research and farmers are working on
staking to increase yields and storage losses of yams.
Research identifies only three varieties of yams for
this purpose.
Farmers have more than ten with
different characteristics.
What farmers are doing
with staking and storage is not systematic enough and
research intervention here would be more than handy
(see Fig. 8.3.a).
- Chapter 8.3. has farmers » own species selection and
classification in the case of yam and sorghum is worth
improving both in process and content. And the skills from
here could be developed for other areas (see Fig. 8.3.a/b
Appendix 2).
- The research also found that square and round hoe blades
were used in different halves of the Region. During the
last season there was a shortage of square hoe blades
manufactured by the implements factory and an excess of
round hoe blades. Farmers who required square hoe blades
were handicapped except in Tuna where a local blacksmith
purchased boxes of the round hoe blades and transformed
them to square, concave hoe blades ideal for the farmers in
that area.
In terms of processes, research could take advantage of the
experiences listed below.
- Box 6.0.a with the example of the cocoyam clearly
indicates some logical processes that farmers go through
with the introduction of new ideas.
Such experimenting
farmers could be identified and used as counterparts to
researchers for the introduction of new varieties.
The
various types of researches discussed in Chapter 6.0. i.e.,
Curiosity, Problem Solving, Adaptive and Peer Pressure have
indicated inherently different research processes between
what farmers do and what formal research does worth paying
attention to. Ignoring these differences in methods would
be a major obstacle to effective technology development.
- Two Chapters, 6.1. and 6.2. collectively give a normative
process of research agenda formulation, design, execution,
analysis and use of results. Chapter 6.3. discusses the
functional and institutional overlaps and the fact that
message development and dissemination are simultaneously
done.
All three chapters tried to show that the small
farmer integrates research, extension and the user sub
systems in one and this has implications for formal
research. It means that the isolation of the AKIS from the
HAS in order to generate technologies and feed them back
into the HAS would have to be replaced by dealing with the
AKIS within the HAS as one whole.
- Verification and validation have both been discussed to
indicate parameters beyond socio-economic and physical to
cosmological and spiritual. Although the processes are not
altogether clear to the researcher, the cosmovison analysis
however provides some clues. This re-inforces the stand of
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this study to integrate technology development of an AKIS
within its HAS.
The parallel between RPK and modern scientific research
(Fig.6.5.) just about sums up concerns to be taken into account
by research in its dealings with small farmers. The deductions
that can be made from here are that research should start from
RPK, by doing a thorough analysis and understanding of what
farmers do independently of intervention. An outgrowth of this
(as revealed by the case studies) would be small-scale, sitespecific, evolutionary and adaptive research that emphasises
individual locations, rather than regional research packages.
Pre-packaged, top-down, Green Revolution- type research would be
compelled to give way to the "basket of choices" arrived at
through participative processes. Low external input would have
to be emphasised and in event inputs have to come from outside,
recycling mechanisms should be built-in to sustain them over a
long period of time.
EXTENSION: The examples from RPK and discussions from the field
show that there is the need to integrate extension sub-system
into the research sub-system in order to simulate farmers' world.
- Using a dialogical approach, the performance of extension
would be enhance if problems are analyzed taking into
consideration the cosmovisions of the farmers. This could
be done by allowing farmers to process technology through
their ancestoral worship or to develop technologies in situ
with farmers, allowing them to influence the development
process with their cosmovisions, else when they get snake
bites during the implementation of a technology, it would
be attributed to an expression of resistance by the
ancestoral spirit. In Chapter 5.1., an example is given
about how this dialogical approach on the problem of soil
fertility could be traced along two integrating parallels.
To make the use of this more explicit, the example below of
an American Peace Corps* tree planting project highlights
this. Farmer Adongo, an elder in the village told this
story and showed the researcher the trees.
Box. 9.4.b.
The White-man came to us and told us that he wanted to plant trees in
our village because trees are of great benefit to the soil. We told him
to let us consult our elders, our ancestors and our gods first. He
allowed us. So we did our consultations and the gods showed us where to
plant and where not to plant the trees. We communicated this to him but
he refused and said he wanted to plant them everywhere in the village.
So we collected some and planted them where the gods have shown us and
refused to help him with where he wanted to plant the others. We
planted ours here and there they are still standing but all of his were
planted over there. Do you see any trees standing there? They are all
dead. The gods were angry so they destroyed them all.

A further investigation indicated that what actually happened
was that in order to fulfil the gods wishes, the villagers
protected and took special care of the trees they planted to
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prove to the White-man that their gods are more powerful but they
did not take care of the other trees.
- An understanding and use of the cropping calender
developed by farmers themselves (see Fig. 5.3.a/b Appendix
1) gives an indication of activities and their sequencing
and labour distribution.
A knowledge of this made
available by the farmers themselves could be handy for
intervention with time-specific or activity-specific
messages.
Also times of labour peak periods would be
exposed for consideration.
- The embeddening and dissemination of extension advice
would be facilitated through a "horizontal" (farmer to
farmer) extension taking advantage of Fig.7.1. and Fig.7.2.
on linkages and network analyses. Here gender roles and
the need to have key farmers to serve as resources persons
both for helping in conducting extension and as extension
trainers, to train field-staff and fellow farmers is vital.
It is advocated as a starting point (Chapter 9.2) to first
integrate extension within training at the University level and
then supplement this with follow-up training in the field to help
bridge the gap between extensionists and farmers. The generation
and use of messages would have to be based on the principle of
Farmer-back-to-Farmer approaches and beyond (Rhoades and Booth,
1981), and horizontal transfer of messages amongst farmers.
Farmer self-monitoring and evaluation systems that are action
oriented and evolutionary in nature would have to be developed
by extension. The arena should be created where farmers would
have the opportunity to train extensionist and also serve as
resource persons for researchers.
Most extension field staff interviewed advocate a more
decentralised programme identification, away from the National
to the Regional level at least.
With an accompanying
decentralised budget and resources and incentive structure to the
field such that farmers become key actors in determining rewards
and punishments based on the performance of the technologies they
introduce and other variables jiontly identified by farmers and
extension.
The incentives should take the form of increased
salaries, better logistics for performance, promotions and
further trainings. The researcher wishes to add to this view
that a decentralised and "self" (extensionist and farmer)
identified programmes would be less threatening and direct
accountability for performance would be the team's. It would
encourage the generation of a "basket of choices" of extension
messages and develop in extension appropriate "tools box" on how
to enable farmers to make these choices.
Flexibility for
monitoring and the use of monitoring results would be enhanced.
Similar to the operations of NGOs, "task force" teams could be
formed with extensionists and researchers collaborating with
farmers because enhancing and empowering farmer's skills in
experimentation requires a multi-disciplinary team effort. Under
the leadership of capable field oriented professional (a
Knowledge Manager) with a feel for "small" things, farmers'
vision and enormous field experience could be the beginning of
re-orienting the extension services. An added motivation for
performance could be that, just as professionals go about
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identifying "best farmers" for farmers' days and national awards,
an inclusion of farmers identifying "best workers" for national
awards would be an added incentive for both parties (it would be
indicative of what farmers expect from professionals in terms of
services and performance).
Farmer's nominations could be
organised from district, through regional to national level.
9.5. Dialogical Development and Enhancement.

Pic. 9.5. Extensionist Dialoging with a Farmer.
Integrating Peoples' science with formal Science has to begin
with a dialogical process that would lead to sufficient
confidence building amongst actors so that extensionists,
researchers and farmers would see themselves as partners; jointly
responsible for a common process and product. Confidence that
is built from this type of intercourse over time would serve as
a solid basis for future development.
The vehicle for such dialogical development is practical
training and re-training at all levels of extension; preUniversity, University and field level training. Extension staff
would have to be re-oriented towards participatory processes and
by that it is ment, how to participate in farmers programmes; how
to give recognition to RPK and how to introduce spirituality
(cosmovison) into technology development. This training should
be incorporate into traditional forms of teaching and learning
such as the use of songs, drama, poems and puppetry.
Also
traditional forms of documentation such as the use of maps,
diagrams and pictures could be identified, developed and used.
Admittedly, the thorough understanding of this awaits further
research scrutiny; however, judging from the way farmers keep
their records (in their heads - Chapter 8.4.), there is the need
to develop farmers skills in these aspects of the dialogical
processes during the interactions.
Using "experimenting" farmers as resource persons for other
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farmers and for researchers and extensionists is enhancing to
this view. One central objective that would be achieved by this
is that farmers would be able to understand the process and
content of formal science a lot better. The rational behind
experimental lay-outs, sequencing and impact assessment followed
by research would make more sense to farmers and vice versa and
this would minimise the number of "grey areas of experimentation"
- Chapter 8.5. Empirical situations resulting from excursions,
field days, demonstrations, games, exercises and exhibitions
would reinforce confidence-building, a pre-requisite of
dialogical development.
The structural re-arrangement advocated by this paradigm is not
one of separate sub-systems of research - extension - farmer
linkages with all the feedback loops and training playing a
supportive role but an integration of extension with training and
research and overlapping with farmers and farmer institutions as
shown in Fig. 9.5. below:
Fig. 9.5. STRUCTURAL/ORGANISATIONAL RE-ARRANGEMENT OF THE AKIS.
TRAINING.
EXTENSION.

RESEARCH.

(*)

COSMOVISION
AND

RURAL PEOPLES' KNOWLEDGE.

Source: This Study.
This dialogical development could later extend to networking
formally and informally with individuals and groups operating
under similar principles within Northern Ghana, Ghana, SubSaharan Africa and International experiences elsewhere. Besides
these orientations at the field level, formal institutions of
learning (schools and colleges) would be compelled to develop
curriculum and didactic strategies which would equip the youth
at a very early stage with skills to have them participate in
farmers experimentations. The role of the *Knowledge Manager' is
identified by (*).
9.6. Systems Thinking and Synergy.
Systems thinking and synergy is discussed in this chapter by
looking a the performance of actors within the AKIS which has
been abstracted from its HAS. Synergy is looked at from the
perspective of how to integrate the AKIS back into the HAS and
get the AKIS to perform in situ. This, it is hoped, would creat
the opportunity for cosmovisions to influence scientific
researches.
As obtains now, formal science is more concerned with the
generation of "products" over that of "processes" and extension
views farms as "RECEPTACLES" rather than learning systems. Both
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science and extension in their performance break-up or interrupt
continuous dynamic processes and look at them or intervene as if
they were static. It is from this handicap that a strong basis
for RPK is argued as a medium for further processing by churning
and transforming inputs from formal science using its own
knowledge base and processes. The result of this would be a User
driven-configuration (Engel, 1991) which would then go to
complement other proposed configurations to enhance synergy.
Fig. 9.5.
SYNERGIC INTEGRATION OF RPK, SCIENCE AND COSMOVISION.
R. P. K.
-Techniques.
-Initiatives.
-Knowledge.
-Environment.
-Resources.
-Networks.
-Methods.
-Rational.

"SCIENCE"
-Actors.
-Methods
-Technology.
-Resources.
(*)
-Interaction.
-Environment.

=>
=>

COSMOVISION
-Spiritual.
-Nature.
-Material.
-People.
-Values.

SYSTEM
PERFORMANCE.
-Wellbeing.
-Status.
-Stability.
-Sustainability
-Equity.
-Increased
productivity.
-Environment
soundness.
-Cultural
identity.
-Knowledge.
-Resource
development.

Source: This Study.
From the systems point of view therefore, a desired goal is to
evolve an interactive and interdependent relationship of equal
power base for all the actors of the Indigenous Agricultural
Knowledge and Information System (IAKIS), which integrates
Cosmovision, Rural Peoples Knowledge and Formal Research and
Extension resulting in a process and product which is more than
the sum of the individual parts. This product can be reflected
in the System Performance which in this case is indicated by this
study as status, increased productivity, stability and
sustainability, participation and equity, socio-cultural identity
and the total resource development of the actors. This desired
integration is depicted in Fig. 9.5. and the challenge to
*Knowledge Managers' is how to manage the interface identified
by (*) in order to attain synergy.
In the first part, this study has attempted, in detail, to
provide insights into both content and processes of RPK through
cosmovision analysis. In the second part it has identified areas
of conflicts and complementarities, departures and congruences
and areas of reinforcements for research and extension. The role
of * System Management* is to guide this interaction and propel
RPK and Intervention forward looking at things from the
"binoculars of the small farmer" and this the researcher refers
to as "EXTENSION IN REVERSE".
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9.7. Conclusion.
To conclude, the study wishes to re-emphasise that within the
small farmers' world, the generation of a technology is linked
to the use of that technology; hence the generator is almost
always the user within the same environment. This is different
from the scientific world where they are different persons with
very little or no contact with each other and the environment
where it would be used. Hence small farmers experimentation is
embedded in the long time use of the technology, thus, making it
more sustainable.
In the small farmer's world, there is a close relationship
between nature and agriculture, society and individuals and
spirituality and materialness. This integrated relationships has
a lot of relevance with what farmers do which may not seem
"rational" to the outsider and this also accounts for the belief
that they most often do the "right things for the wrong reasons".
It is thus not surprising that a couple of farmers insisted that
they would abandoned a crop variety no matter its yield or yield
potential if during the cultivation of that crop a misfortune
(like they get stung by a scorpion three times) befalls them
during.
The role of women was not too visible to the research and this
was mainly due to the crops studied and the nature of farming
within the crops. Mounding was the method of land preparation
for these crops and besides the physical demands of mounding,
there are cultural limitations such as the aggregation nature of
the farmers world. This not withstanding, women are prominent
in taking decisions about the production of those crops. The
ensuing chapter illustrates women's role in farm problem
identification, decision making for action, execution, results
gathering and analysis, evaluation and re-designing, and most
importantly in information embeddening, sharing and networking.
The visibility of women and gender roles in RPK is recommended
highly and foreseen as an important pre-requisite.
Knowledge and social networks (formal and informal), play an
important role in cementing together what rural people do and
compels RPK to move in a particular direction. Most of these
networks are a consequence of socio-cultural factors which are
more internal to the locality and others are external such as
those mentioned under configuration of research - extension farmer.
Informal networks in particular are strong system
binding forces and the strength and weakness of the links depends
on the input-output and power relationships.
As a result of the various forms of experimentation going on
at farmers level (Curiosity, Problem Solving, Adaptive and Peer
Pressure), one can conclude that knowledge generation and
utilisation is an ever changing activity. Farmers everyday are
constantly doing very important things within their enterprises.
They are defining and redefining objectives, constructing and de
constructing information resulting in products of diverse and
multiple nature as discussed by Engel (1989).
It is thus
impossible to peg down farmers' knowledge and lock it up. This
dynamism of local knowledge exceeds that of formal research and
the fact that generation, verification, transformation,
utilisation and embeddening (Havelock, 1986) are simultaneously
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done is vital for research attention.
Rural Peoples' Knowledge operates within a system that makes
use of other forms of knowledge as inputs necessary for
sustaining productivity.
From a systems perspective, it is
essential to establish a synergic relationship between RPK and
research, and other forms of intervention (Wellard, Farrington
and Davis, 1990). Managerial skills are required to transform
these realities into "products and processes" that can be used
by the small farmer in his complex, diverse and risk-prone
environment (Chambers, 1983).
An understanding and use of
farmers' rich world of experience is the starting and the ending
point proposed here.
This study wishes to conclude by re
iterating that the intention is not to establish the fact that
what small farmers do is always right but that through a certain
process (some of which is identified here), they get some right
things done.
The challenge of science is to assist in the
organisation and management of the "right things" to make them
more efficient, effective and transferable by introducing
scientific knowledge. A second challenge is to enable those that
seem not to get "some right things done" to benefit from the
experiences of their colleagues and the interactions with
science.
Hence or otherwise, the above empirical findings, it is hoped,
would serve as useful points of entry for research and extension
by the integration of formal scientific knowledge and rural
peoples knowledge; starting "FROM THE ROOTS TO THE BRANCHES".

Pic. 9.7. Partnership between Research and RPK.
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10.0.

RE-VISITING THE CONCEPTUAL FRAMEWORK:

The purpose of this chapter is to summarise and re-emphasise
the findings that this study considers relevant for scientific
attention. Some previous research findings have been confirmed
and new fields have been explored in the course of analyzing
Rural Peoples' Knowledge in this study.
Beyond the
recapitulation, possible topics have been identified in this
chapter for further research scrutiny.
10.1. Key Outcomes.
In addition to establishing that the small farmer is a
researcher, the issue of spirituality, as expressed in the
cosmovisions of farmers, has come out quite strongly for
attention. Little attention has been paid so far to spirituality
in technology development by formal science. This revelation reemphasises the development of technologies within their sociocultural environments and influences.
Cosmovision (Haverkort et al, 1991), was found to be a
coordinating mechanism and one of the driving forces in what was
identified by the study as Community-Driven Configuration. This
type of configuration is identical to the User-Driven
Configuration of Engel and Seegers, 1991. So far, interventions
that are based on Donor, Technology, Market, Policy, Research and
Development Driven configurations have made very little impact
because cosmovisions, as a driving force in Northern Ghana in
particular and the rest of Ghana in general, has not been given
any attention.
They are thus an important part of Peoples'
Knowledge System.
Identical to the findings of Rhoades and Bebbington (1988),
small farmer experimentations could be classified as Curiosity,
Problem Solving and Adaptive, although there is an overlap of the
classification in farmers' real life actions. In addition to
these, Peer Pressure (Social Pressure) Experimentation has been
identified by this study as a form of continuous experimentation
found especially in varieties that have been thought of to have
stabilized by research.
Cosmovisions serve as a sort of
censorship in Peer Pressure Experimentation which is similar to
peer censorship in formal scientific research.
Adaptive Experimentation was found to be the
type of
experimentation most identical to that found in formal science,
which makes adaptation a common denominator in both types of
experimentation.
Analyzing the relationship between the Agricultural Knowledge
and Information System (AKIS) and the Human Activity Systems
(HAS) under this study (Checkland, 1985; Engel, 1991), the
researcher made the following observation: The research problem
is identified at the farmers' level by research, the technology
is developed at the experimental station (far from the problem
environment), and sent back into the farmers' environment to
perform. This often meets resistance and becomes unsustainable.
Hence the study concludeds that formal scientific technology
development processes abstract the AKIS from the HAS, processes
it, and tries to integrate it back into the HAS. Similar to
Nitsch (1992), the issue of adaptive reality or adaptive
75

rationality suggests the development of the AKIS within its HAS
in order to make technologies more sustainable.
The Dialogical Approach to extension (Extension in reverse) is
proposed by the findings.
The suggestion is to identify
resourceful farmers as partners to research and extension and
give them active roles of training researchers and extensionists
in technology development, in addition to joint development of
technologies with such farmers (Roling, 1992).
Active
integration is advocated as against passive integration in the
dialogical approach.
A classification of Direct and In-direct Environments has been
made about how farmers network in their agricultural knowledge
processes. The study has established that the boundaries for
such linkages are so fluid that the arbitrary boundaries of the
system imposed onto it by formal science is defeated.
The
multiplicity, heterogeneity and flexibility of rural peoples'
knowledge processes (Chambers and Jiggins, 1987) was under-scored
in this study.
Hence the challenge for science is to
synergically integrate rural peoples' knowledge and formal
scientific knowledge, starting form ATHE ROOTS TO THE BRANCHES'.
10.2. Possible Research Areas.
The issue of Gender in cosmovision analysis was not treated
in sufficient detail, because of the crops under study (male
crops) and the time available for the study.
It would be
important to do a comparative study on gender and cosmovisions.
One of the important conclusions of the study is the role the
cosmovisions of farmers play in Community-Driven Configuration.
It would be useful to research further into how these
cosmovisions influence common property management of natural
resources by small communities.
The dynamic nature of Rural Peoples' Knowledge (RPK) and of
cosmovisions has been established. A study into how these two
factors are performing in view of changes in the community
resulting from migrations, inter-marriages, the encroachment of
islam and Christianity would be useful.
The research limited itself to the analysis of food crops.
Future research could go into RPK and cosmovisions in cash crops
or cash crop/food crop mixtures. Also the livestock sector could
be similarly studied.
The actual transformation processes of Rural Peoples'
Knowledge over the period were not discussed in detail, instead
the results of these transformations were docummented by this
study. A further study in this direction is suggested.
The study did not analyse the interactions between the various
intervention packages (NGO and GO) and RPK. Therefore, it is not
clear what components of RPK result from the influence of
intervention and how this could reflect the dynamics of RPK.
This is proposed for further research scrutiny.
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APPENDIX 1.
Fig. 5.3.a.
TRADITIONAL CROPPING CALENDAR OF SORGHUM-BASED SYSTEMS
AESÉLEMDAR FOR OTHER LOCAL ACTIVITIES.
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Fig. 5.3.b.
TRADITIONAL CROPPING CALENDAR OF YAM-BASED SYSTEMS
ALSO AS CALENDAR FOR LOCAL ACTIVITIES.
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Appendix 2.
Fig. 8.3.a.
STUDIED FARMERS' CLASSIFICATION OF TRADITIONAL YAM VARIETIES.
A

B

C

D

E

F

Larbakor
(sweet
yam).
****

6,1
2

6

Smooth vines and
leaves; broad
leaves, no
spines on leaves.

Smooth tubers
and peal easily
even when raw.
Big tubers.

Sweet yam,
very high
starch and
heavy . High
yielding.

Punaa.
***

6,
12

6

Smooth vines and
leaves, very
broad leaves with
large veins. No
spines.

Smooth but does
not peal easily
when raw. Big
tubers.

Smooth and
starchy but
not heavy
like for
larbakor.
High yields.

Linunbol.
(water
yam)
** * *

6

24

Rough hairy vines
but smooth leaves
with veins
emanating from
one point.

Big dark tubers.
Smooth but does
not peal easily.

Not sweet or
starchy.
Watery when
cooked but
keeps well.
High yields

Nyipella.
**•

8

12

Vines hairy,
leaves light
coloured and
averagely broad
with pointed
tips.

Small, long and
hairy tubers
that easily
break and grow
deep into soil

Very white
but limited
in starch.
Not too good
taste. Poor
yields

Krinjo.
**

10

12

Smallest set of
leaves, light
coloured thorny
vines.

Hairy tubers
peal easily, on
average 2 in a
mound.

Limited in
starch, flat
taste, poor
yields

Makyekpa.

8,
12

24

Thorny spines,
leaves rough,
medium size and
dark green.

Big hairy tubers
and very
difficult to
peal.

Takes long to
cook and poor
taste. Poor
yields.

Tangya
*

8,
12

12

Thorny short
vines, broad,
round leaves.

Short several
tubers near soil
surface.

Poor taste
and cooking
poor yields

Kprini
*

8,
12

24

Thorny vines,
small, many, long
leaves on one
branch.

Short several
hairy tubers,
near soil
surface.

Poor taste
and cooking
poor yields

Kikie
*

8,
12

12

Thorny, dark
broad long
leaves.

Short several
small round
tubers.

Low starch
poor taste
poor yields

Sambara

8,1
2

12

Difficult to
cultivate; has
thorny vines and
leaves.

Thorny tubers
big tubers
difficult to
handle.

Cooks poor
taste good;
high starch
poor yields

*

Source: This Study.
KEY:
Local variety = A.

Maturity time= B(months; lst/2nd harvest).

Maximum storage time = C (in months). Morphology - D.
Tuber characteristics = E. Use qualities and yield = P.
Farmers preferential ranking = *
Fig. 8.3.b.
STUDIED FARMERS' CLASSIFICATION OF TRADITIONAL SORGHUM VARIETIES.
A

B

C

D

E

F

Kherbille
* **

6

2

Smooth leaves
with dwarf stem.
Short duration
variety.

Reddish small
grains. Bunch and
erect heads. High
insect damage.

Good for local
dishes and
alcohol. High
yields.

Kherkpong
* ** *

8

4

Smooth leaves
with elongated
stem. Tall
variety long
duration.

Light reddish
small grains on a
drooping head.
Easy bird attack.

Excellent for
local dishes
and alcohol.
Low yields.

Muropee
**

8

4

Light coloured,
thick, round
stem. Giant
variety.

Brown small grains
highly resistant
to insect damage.
Long duration.

Excellent
alcohol,
average for
dishes but low
yields

Birbayor
***

8

2

Grows only on
lowlands. Tall,
high moisture
resistant. Long
duration.

Brown hard grains
on a drooping
head. Not liked by
birds.

Good for
dishes and
alcohol.
Average
yields.

Willenga
**

6

4

Averagely tall,
curved stem
edges, light
coloured.

White grains,
resist insect,
bunch type. Short
duration

Good for
dishes poor
alcohol. Low
yields

Nargasan
*

3

1

Susceptible to
draught. Short
stem and short
duration.

Heavy light
coloured grain
Bunch but erect
head.

Only used for
local dishes.
High yields

Fidur
*

3

1

Draught resistant
short variety.
Stem taste like
sugar cane.

Dark coloured
grain on a
drooping head that
is not bunched.
Short duration.

Poor for both
dishes and
alcohol. Stem;
"sugar cane."
Low yields.

Kazea
****

8

4

Very tall thick
stem, can stand
both draught and
moisture. Long
duration.

Very red seeds
drooping head with
elongated stem not
bunched, resist
insect attack.

Excellent for
both dishes
and alcohol.
Low yields.

Source: This Study.
KEY:
Local variety = A. Maturity time= B(months).
Maximum storage time = C (in years). Morphology = D.
Seed characteristics = E. Use qualities and yield = F.

Appendix 3.
A:

"EXPERIMENTING" FARMERS INTERVIEWED IN TATALE AREA.

A

B

C

D

E

F

6

H

I

J

K

L

Yachindo

Dachil

48

M

o

2

6

5

N

Y

8

10

Dodone

Myaban

65

M

h

3

10

2

N

Y

6

9

Dodone

Kambey

40

M

hb

2

6

1

N

Y

6

8

Nachemba

Gadoh

70

M

o

4

16

0

N

Y

10

20

Nactaemba

Ajua

50

f

hb

0

4

0

N

N

2

3

Nanyando

Mwanyud

58

f

h

0

6

0

N

N

3

3

Tatindoh

Waje

45

M

h

2

6

2

N

Y

4

8

Binatabe

Touseri

55

M

o

3

9

0

N

Y

8

12

Alibawa

Alhassan

52

M

h

2

5

0

N

N

5

10

Binatabe

Rebecca

60

f

hb

0

7

3

N

N

3

5

Kuyouli

Batube

45

M

o

4

16

2

Y

Y

7

14

Kuyouli

Kwasi

40

M

hb

2

9

1

Y

Y

5

8

Butaab

Wuj an

54

M

o

4

20

6

Y

Y

12

20

Butaab

Wunabu

40

M

hb

2

8

2

Y

Y

8

10

KEY:
Village\Section = A. Household head = B. Age = C (years).
Sex = D (male; M/ female; f). Means of land preparation = E
(own bullocks; o/ hired bullocks; hb/ used hoe only; h ).
Number of wives/husbands = F. Number of children = G.
Number of elderly family present at the interview = H.
Contact with Government Extension = I (yes; Y/ no; N).
Contact with NGO = J (yes; Y/ no; N). Cultivated farm
size = K (acres). Total land holdings = L (acres).
B: "EXPERIMENTING" FARMERS INTERVIEWED IN TUNA AREA.
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F

6

H

I

J

K

L

Kantame

Gaamoa

60

M

o

5

20

8

Y

Y

18

25

Dafelli

Ku.ut.ege

45

M

hb

1

4

2

Y

Y

6

8

Pelayiri

Wonoma

48

M

h

3

15

3

N

Y

7

11

Pouteng

Dorgyea

52

M

o

3

18

4

Y

Y

9

15

Kuufale

Isucbei

42

M

o

1

2

0

Y

Y

6

8

Nafa

Karlo

63

M

h

2

10

4

N

Y

10

12

Kaafali

Toree

26

M

o

1

3

1

Y

Y

10

15

Balnyoro

Seikuu

41

M

hb

2

13

5

N

Y

8

10

Kporiten

Kwasiad

61

M

o

2

4

0

Y

Y

9

12

Nyanyoro

Nakpala

39

M

hb

1

4

0

N

Y

6

9

Pingoro

Belstey

45

M

hb

4

17

5

N

Y

15

20

Giribazo

Gubari

42

M

hb

2

10

3

N

Y

8

15

Gbodouri

Zenedar

36

M

h

2

9

0

N

Y

8

15

Nahari

Jokou

38

M

h

1

5

0

N

Y

6

10

KEY:
Village\Section = A. Household head = B. Age = C (years).
Sex = D (male; M/ female; f). Means of land preparation = E
(own bullocks; o/ hired bullocks; hb/ used hoe only; h ).
Number of wives/husbands = F. Number of children = G.
Number of elderly family present at the interview = H.
Contact with Government Extension = I (yes; Y/ no; N).
Contact with NGO = J (yes; Y/ no; N). Cultivated farm
size = K (acres). Total land holdings = L (acres).
Appendix 4.
A:

"NON-EXPERIMENTING" FARMERS INTERVIEWED IN TATALE AREA.

A

B

C

D

E

F

G

H

I

J

K

L

Yachido

Mukie

38

M

h

1

4

1

N

N

3

4

Yachido

Kabulia

65

M

h

0

5

2

N

N

4

6

Nanyando

Isaac

42

M

h

1

3

0

N

Y

4

4

Nanyando

Teliphoo

88

M

h

2

10

5

N

Y

6

6

Obordom

Ajua

45

f

h

0

2

2

N

N

2

3

Obordom

Nanjin

60

f

h

0

5

0

N

N

2

2

KEY:
Village\Section = A. Household head = B. Age = C (years).
Sex = D (male; M/ female; f). Means of land preparation = E
(own bullocks; o/ hired bullocks; hb/ used hoe only; h ).
Number of wives/husbands = F. Number of children = G.
Number of elderly family present at the interview = H.
Contact with Government Extension = I (yes; Y/ no; N).
Contact with NGO = J (yes; Y/ no; N). Cultivated farm
size = K (acres). Total land holdings = L (acres).

B: "NON-EXPERIMENTING" FARMERS INTERVIEWED IN TUNA AREA.
A

B

C

D

E

F

6

H

I

J

K

L

Kontali

Dari

25

M

h

1

3

1

N

Y

5

9

Bale

Soufou

66

M

h

1

6

2

N

Y

6

12

Otaayire

Dokoulu

28

M

h

1

2

0

N

Y

4

6

KEY:
Village\Section = A. Household head = B. Age = C (years).
Sex = D (male; M/ female; f). Means of land preparation = E
(own bullocks; o/ hired bullocks; hb/ used hoe only; h ).
Number of wives/husbands = F. Number of children = G.
Number of elderly family present at the interview = H.
Contact with Government Extension = I (yes; Y/ no; N).
Contact with NGO = J (yes; Y/ no; N). Cultivated farm
size = K (acres). Total land holdings = L (acres).
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