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ABSTRACT
KNOWLEDGE, INNOVATION, AND COMMUNICATION:
CONTRIBUTIONS OF THE FORMAL AND INFORMAL SYSTEMS
TO AGRARIAN CHANGE IN THE
OFFICE DE LA HAUTE VALLEE DU NIGER, MALI
By

Brent M. Simpson

Conventional models of agricultural development have largely failed to stimulate
major improvements in the management systems and general welfare of farmers in the
‘complex, diverse, and risk-prone’ environments of sub-Saharan Africa. In response,
alternative ‘Farmer First’ approaches advocate making a number of reversals in the
basic orientation and specific practices of development initiatives, with a primary focus
on farmers’ concerns, knowledge, and capacities. These alternatives, however, lack
an underlying conceptual framework that could facilitate a more comprehensive and
coherent approach to addressing the many difficult problems associated with
agricultural research, extension, and local capacity-building. A clearer understanding
of the internal dynamics of knowledge formation and communication operating within
the ‘black box’ of local agrarian change will be key to developing such a framework.

In order to advance the current understanding of farmers’ knowledge,
innovation, and communication, this dissertation uses an inductive, grounded theory
approach to explore the central processes involved in the evolution of agricultural
practices among farmers in an integrated rural development program, the Office de /a
Haute Vallée du Niger, in Southwestern Mali. The major themes and improvisational
nature of farmers’ ‘linked agricultural performances’ characterize their responsiveness
to the vagaries of their physical and social environments. At the household level, these

performances represent a central feature in the larger set of decisions regarding the



investment of scarce resources in diverse ‘portfolios’ of economic activities.

A review of the changes that have occurred in local production systems over
the past generation reveals that farmers’ own knowledge and informal processes of
innovation and communication are responsible for the majority. The objectives,
orientation, and organization, of the formal governmental research and extension
programs are juxtaposed with farmers’ practices and concerns, and assessed in terms
of the realities of the physical environment.

A proposed conceptual framework is used to interpret the empirical findings in
terms of the individual and social patterns of behavior involved. Recommendations are
presented on changes specific to the formal system, as well as more general
recommendations for enhancing the ability of farmers, extensionists, and researchers

to contribute to agricultural development in Southwestern Mali.
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Chapter |. Introduction: Towards a Better Understanding of the Local Processes of
Agrarian Change

Innate human creativity and the capacity to innovate is a central factor in
agrarian change. The impact of this intrinsic force on the processes of local technical
_and social change is clearly evident in the evolution of specific practices and entire
production systems during the course of agricultural development. As central players
in this evolutionary drama, farmers derive much of their motivation to undertake
various changes from sheer necessity, as well as from both the desire to achieve
specific gains and a general curiosity about the potential benefits of alternative
practices. As a result, the state-of-the-art in local agricultural production is continually
undergoing modification, as old practices are abandoned or adapted and new ones are
adopted in order to better fit the evolving set of perceived social and physical
conditions.

While these informal processes of adaptation have been responsible for both the
genesis of and much of the development occurring in local agrarian systems, a whole
new range of formal actors--public, private, and non-profit--have emerged during the
last century who are explicitly dedicated to influencing agricultural transformation.
Ostensibly, the common goal of these additional actors is to enable and assist farmers
in their pursuits. Yet in practice, they tend to be motivated by different sets of
objectives, and approach problems from radically different perspectives than those of

the farmers they are attempting to serve. As a result, the rate, orientation, and scope



2

of change taking place within any location at any point in time becomes a product of
not one, but several sets of informal and formal influences.

It is against this backdrop--the fusion of farmers’ own innate creativity and the
input from the various formal technical and social support services--that this
dissertation investigates the transformation in agricultural practices over the past
generation among farmers in a large, integrated rural development project, the Office
de /a Haute Vallée du Niger (OHVN), in Southwestern Mali (see Figure 1). This
dissertation specifically focuses upon improving our understanding of how the
knowledge, innovation, and communication systems of both the formal governmental
research and extension services, and farmers’ more informal development activities,
have contributed to the generation and spread of new agricultural practices. This
improved understanding is then used as the basis for making recommendations on how

the complementarity of these two sets of resources can be strengthened.
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Figure 1. Mali and the Location of the Office de /a Haute Vallée du Niger.
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Background to the Research Problem

Since the decade of independence in the 1960’s, much of sub-Saharan Africa
has become locked in a protracted struggle to meet the basic nutritional and economic
needs of its growing population. National policy disincentives, debt burdens,
fluctuations in world commodity markets, periods of civil strife, regional climatic
change, and inadequate agricultural technical packages and approaches are among
those factors credited with inhibiting a more rapid rate of growth within the agricultural
sector (e.g., Conable, 1991; Diouf, 1990; Eicher, 1989; Wheeler, 1984; World Bank,
1989). Since agriculture productivity is both the primary provider of food and the
potential ‘engine’ of economic transformation, the continued stagnation in production
levels raises serious concerns over the future prospects of food security and economic
development throughout sub-Saharan Africa. The increasingly ominous specter of
natural resource degradation that hangs over much of the region makes these concerns
all the more pressing (Harrison, 1987; NRC, 1983; World Bank, 1989).

For Mali, and the OHVN zone in particular, the litany of events that has
transpired since independence differs little from that of many other nations within this
same period. The national rate of population growth has averaged nearly two and a
half percent over the past decade (World Bank, 1993), with the OHVN zone
experienciﬁg the country’s highest rate of growth at over three percent annually.
Although Mali is still a country with land surpluses, the open frontier of arable lands
is fast closing, and many communities, such as those in the more fertile and better
watered southern areas, are beginning to experience shortfalls of suitable land types.
The result of increasing land pressure, coupled with major changes in agricultural
production practices (related in some areas to increased cash crop production), has led

to excessive levels of soil erosion and a depletion of the natural soil nutrient stores
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(e.g., Bishop and Allen, 1989; Day, 1989; van de Pol, 1992). Forest resources have

suffered similarly, declining at a steady aggregate rate of one percent per year, with
the highest rates of loss concentrated around centers of human habitation (WRI,
1994). The major reductions in annual rainfall levels, which have plagued much of
West Africa since the late 1960’s, have severely limited farmers’ abilities to increase
production. Nationally, per capita cereal production levels in Mali have dropped below
1979/81 levels (World Bank, 1993), while the crash of the world peanut market in the
late 1970’s, and a decline in world cotton prices through the 1980’s and early 1990's
(cotton and peanuts are the principle cash crops in the OHVN zone), have weakened
farmers’ abilities to maintain their former levels of income through agriculture alone.
Lacking employment opportunities in other sectors of the economy, rural poverty levels
have continued to rise (IFAD, 1993).

For Mali, as well as much of Africa, the failure of external investments in rural
development to have an appreciable impact on the welfare of the rural poor has been
one of the most troubling trends. Particularly disheartening has been the failure of the
major investments in the national and international agricultural research centers (NARS
and IARCs) to achieve widespread or sustained successes in alleviating farmers’
constraints and in generating significant new production opportunities. Although
collectively African NARS have had the lowest budgets for agricultural research of any
region in the world, the Consultative Group on International Agricultural Research has
spent more on agricultural research in Africa than in any other region (Ravnborg,
1992). In the case of Mali, past national investments and significant donor support
have contributed to the development of one of the largest national agricultural research
systems in West Africa (ISNAR, 1990). De.spite these investments, farmers in areas

such as the OHVN zone have benefited little.
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Since 1978, the United States Agency for International Development (USAID)
alone has spent nearly 70 million $US in the OHVN zone to stimulate agricultural
development (USAID, 1978; 1984; 1988; 1993). These investments, which run the
gamut of mainstream development approaches--from integrated rural development to
farming systems research, and training and visit extension--have produced few positive
results (see Bingen et al., 1994; Kingsbury et al., 1994). The adoption rates of
improved varieties and the use of external inputs in food crop production within the
OHVN zone remain low. Although overall production levels for the major cereal crops
. have risen, the increases have been achieved almost entirely through the expansion of
cropland under production. Millet is the only cereal crop that has shown a significant
increase in annual per hectare yield levels in recent years (averaging 3.5 percent per
annum)(OHVN, 1992a)'. However, these increases cannot be attributed to the efforts
of the formal research and extension system.

Despite the poor results of investments in what can be labeled as the
conventional, centralist approach to agricultural development (Biggs, 1989a), Mali's
national planners, and the major donors supporting much of the country’s research and
development activities, have yet to seriously question the basic assumptions and
underlying objectives of the current development approaches. Underscoring this point,
efforts presently being undertaken in Mali by the World Bank, USAID, and ISNAR,
among others, are focused upon yet another round of reorganizations and adjustments
within the formal research institution, both nationally and across eco-regional lines
(e.g., IER, 1992; TAC, 1993; USAID, 1992; Weijenberg et al., 1992). However, there

is little reason to believe that the current efforts to improve the operational efficiency

' This figure has been adjusted to eliminate the influence of the disastrous 1990
harvest; the 1991 harvest surpassed that of 1990 by 140 percent.
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of the centralist model of development will be capable of redressing the numerous
shortcomings. The lessons learned over the past several decades suggest that a more
fundamental reassessment of the overall orientation of agricultural and rural

development will be needed.

As an alternative to the conventional approaches to agricultural development,
the ‘Farmer First’ (FF) movement (Chambers et al., 1989) was born out of
dissatisfaction with the widespread failures of previous efforts to improve farmers’
welfare. Inspired by positive experiences with farmer participation in the on-farm
research programs of early farming systems research initiatives (e.g., Chambers and
Ghildyal, 1985; Rhoades and Booth, 1982), the FF paradigm is oriented towards
bringing about a number of ‘reversals’ in the established approaches to agricultural
development. Proponents of the FF movement argue that, in order for the formal
system to address the problems of farmers in ‘complex, diverse, risk-prone’ (CDR)
environments (Chambers el al., 1989), such as the OHVN zone, researchers must start
with where farmers are--their problems, their priorities--and increasingly involve them
in the entire development process. The ‘complementary methods’ advanced by this
‘populist’ perspective include making greater use of farmers’ knowledge within the
formal research programs, engaging in various forms of farmer-researcher
collaboration, as well as promoting the development of farmers’ own experimental
capacities.

Although success of the FF perspective is predicated on engaging farmers’
knowledge and capacities, the internal dynamics of local agricultural change remain
largely a ‘black box’ (e.g., de Boef, 1993; Chambers et al., 1989; Richards, 1989a).

In recent years the FF movement has stimulated a virtual flood of books, journal
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articles and special issues, monographs, professional conferences and workshops on
indigenous peoples and their knowledge systems (see for example the following
bibliographies and collected works, e.g., Agriculture and Human Values, 1989; 1991;
Brokensha et al., 1980; de Boef et al., 1993; Gupta, 1990; Inglis, 1993; Johannes,
1989; McCall, 1988; Mundy, 1991; Narby and Davis, 1983; Warren et al., 1995).
While much of the early research focused upon describing local knowledge systems
within different cultural contexts, more recently researchers have begun to shed light
upon the structure of local agricultural knowledge (e.g., Bentley, 1992), methods of
farmers’ experimentation (e.g., Fujisaka, et al., forthcoming; Potts et al., 1992;
Stolzenbach, 1993), and the patterns of different types of information exchange (e.g.,
Indigenous Knowledge and Development Monitor, 1994; Mundy and Compton, 1991).
These and other studies have advanced considerably the level of understanding on
specific aspects of the structure of local knowledge systems, as well as the inner-
workings of the informal R&D process. However, taken by themselves, these studies
are partial and fragmented, and have not led to a coalescence in our understanding of
the overall process of local agrarian change. In order to improve the ability of FF
approaches to effectively bring farmers, and their skills and knowledge, into the
development process, a more holistic understanding is needed of how these internal
processes of knowledge generation and eichange function (cf. Okali et al., 1995;

Scoones and Thompson, 1994).

The Problem Statement
The accumulated evidence of stalled agricultural production (OHVN, 1992a),
growing environmental degradation (NRC, 1983; van de Pol, 1992), and rising rural

poverty (IFAD, 1993) indicates thatin complex, diverse, risk-prone environments, such
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as the OHVN zone in Southwestern Mali, the conventional, centralist approach to
agricultural development has largely failed to improve the welfare of rural producers.
A growing body of evidence also indicates that farmeré possess both a wealth of
information and a great deal of innovative capacity (e.g., Chambers, et al., 1989;
Warren et al., 1995), yet this knowledge and capacity has neither been accounted for,
nor utilized by, the traditional development approaches. Despite these findings, and the
promotion of a major alternative paradigm (Farmer First) for increasing farmer
participation in the development process, the present level of understanding and
conceptualization of the internal dynamics of local agrarian change limits the extent to

which these new approaches can be utilized effectively in local development initiatives.

In response to the recognized shortfalls of traditional approaches to agricultural
development, as well as the noted gaps in the knowledge base and conceptual
framework that underlie the alternative FF perspective, this dissertation attempts to
consolidate and expand our understanding of the internal processes of local agrarian
change. Using a detailed case study on the evolution of agricultural practices among
farmers in Southwestern Mali, this research examines the processes by which the
formal and informal systems of knowledge, innovation, and communication have jointly

and separately contributed to the recent transformations in local production systems.

Research Objective and Major Research Questions

This dissertation, first and foremost, explores the poorly understood process of
local agrarian change. In order to operationalize this primary objective, as well as to
gain insight into the specific details of the processes of knowledge formation and

dissemination, including the structure of knowledge-based relationships within the
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context of the case study, this research addresses four general areas of inquiry. First,
what specific changes in agricultural practices have occurred during the lifetime of the
present agricultural managers, and why? What additional changes are these individuals
currently attempting to make, and how? Second, what are the origins--formal or
informal--of the information and materials that have contributed to the identified
changes? Third, how have these ideas, information, and materials been acquired and
disseminated within the informal system? Finally, what changes in the formal system’s
approach can be made that would help improve the overall effectiveness of agricultural
development efforts undertaken by both the formal and informal systems?

While this dissertation is explicitly concerned with agricultural change within the
context of the OHVN, the lessons drawn from this case study are applicable to the
similar situations found among other national research and extension systems within
the region. In this regard, the OHVN is particularly well-suited as a case study because
of its long history of attempts to stimulate agricultural and rural development through
various mainstream development approaches. In light of the growing number of local
farmer groups that are independently becoming involved in their own research and
information exchange activities, including those in non-CDR environments (such as in
the United States), research on the patterns and processes of local agrarian change
provides a basis for drawing generalizations on the nature of agricultural and rural

development efforts that are more broadly relevant.

Theoretical Orientation of the Study
The theoretical orientation of this study and the framing of the primary research
questions for this case study emerged from several sources. The value of using a

historical case study perspective in examining local agricultural change was highlighted
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by the exemplary research of Richards (1985) and Knight (1974) on the evolution of
agricultural systems in West and East Africa, respectively. These studies, in addition
to the findings of a number of field anthropologists and others (e.g., McCorkle et al.,
1988; Niamir, 1990; Sharland, 1989), underscore the observation that the process of
local change should not be viewed as a closed system, i.e., wholly indigenous, but
rather as an open system involving contributions from many sources (cf. Biggs’
(1989a) multiple-source of innovation model).

The literature on local agrarian change also can be used to help describe the
_ basic structure and evolution of agricultural practices in terms of the relationships
among three overlapping sources of influence: the intergenerational, social reproduction
of traditional knowledge; the generation of new knowledge through individual
discovery, innovation, and validation; and the acquisition of new ideas, information,
and materials from external actors and agencies, including farmers from other areas,
merchants, and contacts with research and extension personnel, non-governmental
representatives, among others (see Figure 2). Conceptually, the dynamic interplay
among these three sources can be used to characterize the evolution of local
knowledge systems, where the successful elements of individually-generated
innovations and the verification of useful information and materials emanating from
external sources are, over time, incorporated into the larger pool of orally-reproduced
cultural traditions that are passed on from one generation to the next. This perspective
provides the general orientation for investigating the internal dynamics of local change,
and for identifying the relative contributions of the formal and informal systems in the

OHVN case study.
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Figure 2. Sources of Influence in the Formation and Evolution of Local Knowledge
Systems.
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Additional observations drawn from personal experience and the human ecology
and development literature (e.g., Biggs and Clay, 1981; Brokensha and Riley, 1986;
Falconer, 1990; Fleuret, 1986; Johnson, 1972; Knight, 1980; NRC, 1995; NRC,
FOrthcoming; Western, 1982)(see Figure 3) led to an examination of the patterns of
diversification in household production activities and the major economic and
Nutritional contribution of so-called ‘minor,’ or ‘secondary,’ crops and products. This
eéxamination, as part of a broader interest in rural people’s detailed environmental

knowledge and adaptive capacity, emphasizes the importance of the physical
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environment on human welfare. In response, this dissertation reviews and synthesizes
the literature on the major natural resource systems in the OHVN zone (soils, rainfall,
genetic diversity). These resources provide not only the major parameters within which
the formal and_informal systems must operate, but in a historical sense, define the
milieu in which local knowledge and farmers’ skills have developed. A detailed
understanding of the physical environment also provides a basis for more accurately
interpreting the observed patterns of farmers’ adaptive behaviors, and for assessing

the relevancy and viability of the assistance offered through the formal system.

Figure 3. The Co-evolution of Human and Natural Systems.?
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The growing body of literature on indigenous, or local, knowledge systems and
the informal processes of innovation and communication indicates that the distribution
of knowledge among individuals in specific locations is not homogeneous. It also
suggests that local communities are not composed of individuals with equal interests
and capacities to innovate (e.g., Box, 1988; Johnson, 1972; McCorkle, et al., 1988;
Swift, 1979). Several authors indicate the existence of local communication channels,
or pathways, which influence the acquisition and local spread of information (e.g.,
Coughenour and Nazhet, 1985; McCorkle et al., 1988; Nazhet and Coughenour,
1987). These observations on the nature of local knowledge systems had direct
bearing on how the data were collected, as well as in the identification of areas which

warranted further probing during field work.

The Research Context

The field research upon which this dissertation is based was conducted as part
of a contractual agreement between the Department of Resource Development at
Michigan State University and the United States Agency for International Development
(USAID) Mission in Mali.® This agreement was reached in response to USAID’s request
for an institutional analysis of the service delivery systems of one of its major projects,
the Develoﬁment of the Haute Vallée (DHV), located in the Office de la Haute Vallée
du Niger (OHVN). With the DHV project nearing completion, USAID was interested in

determining what steps could be taken to strengthen the project’s impact before

3 The terms of this contract were negotiated as part of the Department of Resource
Development’s Community Action Research with Resource Development Students
(CARRDS) program. This program was established to allow graduate students, under
faculty guidance, to gain experience in responding to the outreach needs of the
department’s clientele
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committing additional funds. During the negotiation over the Terms of Reference (TOR)
for the study, the original scope was broadened to include a detailed technology
assessment of the importance and impact of both the indigenous and introduced
practices, crops, and processes of innovation and communication on changes in the
agricultural systems of the area. These issues were added to concerns over future
technical service needs of farmers and village associations in the area; the
identification and assessment of the contributions to rural development by other
actors; the organizational dynamics of the village associations and their ability to act
as ‘engines’ for local development; the political context within which development
efforts are taking place; and the identification of organizational constraints on further
development efforts (see Appendix A). In order to accommodate the expanded TOR,
the time frame for the field research was increased from a fairly standard short-term
consultancy to one that eventually involved three and-one-half person-months of
independent field work.

The contractual nature of the research, as well as the philosophical commitment
of the researchers involved, led to a primary concern for producing results that would
improve the OHVN's ability to stimulate agricultural change through an improved
delivery of relevant services to farmers and village associations. To facilitate this
objective, the use of a participatory action research (PAR) approach (e.g., Whyte,
1991) was proposed as a way to establish a collaborative working relationship
between the research team and the OHVN administration. In support of this
suggestion, a separate agreement was reached with the USAID Mission to hold a final
planning workshop following the completion of the study. The workshop was intended
to facilitate the direct translation of the research findings into pragmatic changes

within the OHVN. In the end, however, a number of factors blocked this attempt to
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engage the PAR approach. As a result, the collection of data for this dissertation was

completed primarily as an individual effort.

Methodological Orientation of the Study

The conceptual foundation of the data collection and analytic methods used in
this dissertation is based upon the seminal work of Glaser and Strauss on the
‘discovery’ of grounded theory (Glaser and Strauss 1967; Strauss and Corbin, 1990).
The grounded theory approach is an inductive, qualitative methodology developed for
_the study of complex social phenomena. As with other research approaches, grounded
theory assumes that there is order in the universe, and- that data, once properly
categorized and integrated, will allow this order to become discernable within the
complex web of individual behaviors and social interactions (Glaser and Strauss, 1967;
Corbin and Strauss, 1990). In the grounded theory approach, the social science
researcher becomes the primary research instrument, where the acts of data collection,
analysis, categorization, integration and hypothesis-testing are carried out in an
iterative fashion. The validity and reliability of conclusions reached under this approach
depend largely upon the quality of the data collected, and the skill, theoretical
sensitivity, and creativity of the researcher in organizing and integrating this
information into accurate representations of reality.

Although in many respects the grounded theory approach is indistinguishable
from other exploratory research approaches, its ultimate focus on the construction of
theory, the "plausible relationships...among concepts” (Strauss and Corbin,
1994:278), clearly sets it apart from other approaches. Conceptually, theory developed
through the grounded theory approach is said to evolve out of "the continuous

interplay between analysis and data collection” (1994:273), where the emerging
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theory is shaped by the theoretical sensitivity of the researcher, and his or her
"interplay [with] the actors studied," as well as prior knowledge and investigations into
the issues under study (1994:280; Strauss and Corbin, 1990). Pragmatically, theory
development is based upon the use of what Glaser and Strauss (1967) term the
‘constant comparative method,” where new data are analyzed and placed into newly-
created or pre-existing ‘conceptual categories’ (defined as distinct, self-standing,
conceptual abstractions that serve to group and organize the data collected).
Categories are developed by using principles of ‘minimum’ and ‘maximum’ differences,
where in the early stages of research, the researcher seeks data that are fairly
homogenous in nature, or which exhibit ‘minimum’ amounts of variation. This enables
the conceptual properties of the categories, and their theoretical relationships, to
emerge more quickly. Once categories are sufficiently developed, the researcher turns
to seeking out data for their ‘'maximum’ degree of diversity. The examination and
comparison of contrasting or negative cases helps to strengthen and enrich the
emerging theoretical connections between the categories. The continuing comparison
of new data with the existing evidence and categories occurs simultaneously with the
generation and testing of hypotheses that explain the relationships between the
categories. The use of multiple slices of data, obtained from different sources and
through different means, helps to develop the theoretical richness of the categories and
their relationships with each other. Glaser and Strauss (1967) suggest that core
categories continue to be explored until they become sufficiently 'saturated,f or until
additional data no longer contribute to their theoretical development. The practical
constraints of time and access to additional data frequently limit this process.
Although proponents of the grounded theory approach argue strongly for

adherence to the full set of methods as described above, most research situations
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require adjustments and adaptations to the grounded theory approach in order to fit
a broader range of research conditions (Strauss and Corbin, 1990; 1994). In the OHVN
case study, the time limitations under which the study took place, as well as the large
size and diverse nature of the study area, required the fusion of grounded theory
methodologies with various Rapid Rural Appraisal (RRA) data collection techniques. In
addition, because logistical limitations precluded multiple visits to each study site,
secondary sources of information were used extensively in order to enrich the
categories established through the analysis and organization of primary field data. In
some instances, conceptual categories, developed by other authors in their analysis of
empirical evidence, were adapted to this study, a practice which, when done with the
necessary caution, is consistent with the grounded theory approach (Strauss and

Corbin, 1990; 1994).

The grounded theory approach was selected as the methodological basis for this
dissertation because of its compatibility with the main research questions, data needs,
and research conditions confronted in Mali. The approach proved capable of producing
the type, quantity and quality of information needed for exploring the issues under
investigation within the existing time limitations and field conditions (Strauss and
Corbin, 1990). The primary concern for in.vestigating how the ’‘black box’ of chal
change operates--how local knowledge is generated, maintained and exchanged--as
well as how the formal and informal systems within the OHVN have interacted with
one another in contributing to local change, required the use of an exploratory research
tec;hnique. Due to the poor level of understanding concerning the local processes of
agrarian change, it was important to avoid producing research results that were "more

a product of the methodology than of the phenomenon being studied” (Lawler,
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1985:3). It was felt that approaches such as standard survey methods would be
inappropriate, since they require a great deal of knowledge about the research subject
at the outset in order to design relevant and revealing questions. In contrast, the
research approach needed to be capable of allowing the lines of inquiry to evolve and
reflect the acquisition of new information as the research progressed. Secondly,
because local producers themselves held the bulk of knowledge concerning their
practices, the research method needed to be capable of giving ‘voice’ to local
producers, allowing them to fully explain their experiences, perceptions and activities,
rather than simply serving as a collection tool for obtaining responses to validate the
researcher’'s own hypotheses (Strauss and Corbin, 1990; Marshall and Rossman,
1989).

Third, the research conducted needed to be capable of producing results that
could be used as guides for action in making management and policy decisions
(Strauss and Corbin, 1994). Although less action-driven than other types of research,
proponents of the grounded theory approach are deeply concerned with the ability of
research results to benefit the research subjects; researchers have "an obligation
towards society,” which carries with it the "responsibilities to develop or use theory
that will have at least some practical applications" (Strauss and Corbin, 1994:281).
The ability éf grounded theory to make such contributions is based on the belief that
theory, "carefully induced from diverse data," will have a high degree of "fit" regarding
its explainative power over the phenomena which it claims to address (Strauss and
Corbin, 1990:23).

Finally, the selection of research methods needed to be consistent with the
skills and convictions of the researcher who would be conducting the research (Strauss

and Corbin, 1990).
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In consideration of these factors, a ‘grounded,’ or inductively-oriented, research
strategy w.as felt to meet best the demands of the specific research objectives and
context. This approach not only provided the flexibility needed to pursue evolving lines
of inquiry into poorly understood areas, but also provided an analytic framework for
identifying major variables and relationships within complex patterns of social
phenomenon. In addition, because this approach relies upon interpretations built
directly from the empirical data, it is capable of giving voice to the actors involved in
the study. By blending the use of the grounded theory approach with various RRA data
collection techniques, information could be obtained on a number of sensitive areas
(such as those regarding individuals’ personal agricultural practices, including their
successes and failures), among individuals located across the wide range of physical
and social conditions found in the project area under the time limitations stipulated.
Although no record could be found that the grounded theory approach had previously
been used for investigating issues related to agricultural development, or had ever been
combined with RRA data collection techniques, its methodological orientation towards
use in situations where the social or behavioral phenomenon under study is poorly

understood made it appropriate choice.

Organization of the Dissertation

The dissertation is organized as follows: Chapter |l discusses the specific
methods used in the collection and analysis of the primary and secondary data in this
dissertation. Chapter lll provides a detailed description of the major natural resource
streams which present both farmers and researchers with their basic physical
parameters for developing new opportunities and addressing existing production

constraints. Chapter IV reviews the highly adaptive nature of farmers’ agricultural
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performances, and provides an overview on the organization of household resource
allocation and the diversification of household economic activities. This is followed by
a characterization of the OHVN zone into different household economic portfolio areas.
Chapter V explores farmers’ environmental knowledge, patterns of information
exchange, and processes of innovation. Chapter VI presents a summary of farmers’
observations on the changes that have occurred in their farming systems since the
time of their ‘fathers’ and ‘'mothers.’ Chapter VIl reviews the emergence and current
operations of the formal system of research and extension within the OHVN project
area, and reviews areas of compatibility and discord among these efforts, farmers’
practices and concerns, and the realities of the physical environment. Chapter Vlll uses
a synthesis of postulates and theories on social and individual behavior to explain and
link the observations and findings of the case study to the larger knowledge base on
human behavior. Chapter IX provides a brief summary of the major research findings,
offers some recommendations for strengthening the abilities of the formal system to
contribute to agricultural growth within the OHVN zone, as well as for additional
research, and concludes with some comments on the usefulness and limitations of the

research, with special reference to the methodologies used.



Chapter Il. The Research Methods

The research upon which this dissertation is based was part of a much larger
research effort, the conditions of which significantly influenced the choice of data
collection and analytic methods. This chapter describes the overall research design and
organization of the study, and the methodological approaches used in the collection

and analysis of field data.*

Data Collection and Analytic Techniques

The combined constraints of limited time and personnel, the large size and
highly diverse nature of the project area, as well as the explorative nature of the
research questions, required the use of highly flexible and adaptive data collection
techniqueé. In this research, the strategies of the grounded theory research approach
were blended with various Rapid Rural Appraisal (RRA) data collection techniques to
meet the existing challenges. Structurally, the study was organized around a multi-
stage research design that allowed a progressive immersion in the social and physical
context of the study environment. These stages included: a period of pre-departure

data collection and reflection; a rapid reconnaissance of the project area consisting of

* While this research was carried out as part of a larger team project, only those
issues that are concerned with the approach and methodologies used in the collection
and analysis of data presented in this dissertation are discussed here. For a review of
the larger team effort see Bingen et al., 1994,

22
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interviews with various individuals associated with public, private, non-profit, and
volunteer érganizations active in the project area, and forays into the field; the main
field work of data collection and preliminary analysis; and successive rounds of
increasingly intensive post-field data analysis and integration with additional secondary

sources.

Pre-Departure Preparations

A number of information sources were consulted prior to departure for the field.
A two-day visit was made to the Center for Indigenous Knowledge and Agricultural
and Rural Development (CIKARD) at lowa State University, in order to review their
comprehensive collection of documentation on indigenous knowledge and local
processes of experimentation and communication. This was followed by local
interviews with former Peace Corps Volunteers familiar with the study area, and a
three-day visit to Michigan State University by a member of the OHVN staff who was
in the United States for advanced technical training. In addition, project documents,
the latest OHVN annual reports, and some additional consultant reports were received
from the USAID/DHV project officer and technical support staff in Mali. Based upon
a review of information gained from these sources, a strategic plah was devised that
outlined a two-phase research approach: a preliminary three-week reconnaissance
phase, where the main research questions, assumptions, and proposed data collection
techniques could be verified, tested and refined; and the main field research phase of
data collection and primary data analysis.

Drawing upon the approach to rapid data collection outlined by Bernsten et al.
(1980) and others (e.g., Holtzman, 1986), a three-step process was used. First, the

major areas of inquiry were broken down into individual questions, and linked with the
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potential sources of information identified through the interviews and review of
secondary literature. Each data need was matched with at least two sources, a primary
and secondary source, and with at least one verifying source. Second, once linked, the
various data requirements and potential sources of information were paired with
specific data collection methodologies deemed appropriate for the particular source and
the type of information required, and which were manageable under the time
limitations. The selection of different sources of information and data collection
methods was guided by the principle of ‘triangulation,’ a central feature of the
_grounded research approach (Glaser and Strauss, 1967).5 Based upon the linking of
information needs, source(s), and the use of different methodologies, a series of
information collection sheets were created to assist with data collection and recording.
These sheets outlined the primary and secondary questions, or information needs, for
each source, as well as any additional questions that needed verification, and the
proposed method(s) for obtaining the information (see example, Appendix B). Lastly,
a tentative schedule was drawn up that provided an opportunity to interview or, in the

case of secondary information, access each of the sources identified.

® Originally a navigational expression, triangulation refers to the process of using
multiple sources for, as well as methods of, obtaining data, in order to verify the
accuracy of the information. Using the navigational analogy, the observer first locates
him or herself on an approximative line drawn between two points. Because there are
no additional points of reference, the exact position along this single line cannot be
determined. The construction of a second line locates the observer at an intersection,
vet infers a higher degree of certainty than the approximative methods of line
placement actually warrant. A third line (or more) is then used to determine an area,
triangle, within which the observer is located. The skill of the navigator, or in this case
the researcher, in constructing the boundary lines determines the resulting size, and
degree of certainty, that the truth or reality is contained within the triangle.
Triangulations can be constructed with regard to several dimensions of data (Denzin,
1978). In this research, triangulations were applied to both different data sources and
methods of data collection.
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To facilitate the in situ modification of the research approach, a ‘toolbox’ of
additional RRA methodologies (articles, papers and case examples) was assembled and
taken to the field.® These methodological tools (including the use of various ranking
procedures, transect walks, and mapping exercises) were in addition to those selected
for use in the rapid reconnaissance, and served as an important resource in the
evolution and refinement of data collection methods used for the main phase of field

research.

The Rapid Reconnaissance Phase

As a member of a larger research team, the researcher was involved in a
number of important joint activities prior to the main phase of field research. Following
an initial round of meetings and introductions at the OHVN, USAID and Development
Alternative Inc. (DAI) offices, scheduled interviews and meetings were held with
various governmental, non-governmental, private-sector, and project officials in the
Bamako area to gather information on the state of rural development activities in the
OHVN zone. These interviews were interspersed with discussions with USAID
representatives and OHVN staff over the implementation of the rapid reconnaissance
and the organization and selection of research sites for the main phase of field
research.

Because of the emphasis placed on establishing and supporting the associations

villageoises (AV) as the new ‘engines’ for local development, it was decided that in

8 A large share of this material was drawn and adapted from the RRA Notes and
additional manuals published by the International Institute for Environment and
Development, in London (e.g., RRA Notes Volumes 13-15; Gueye and Schoonmaker-
Freudenberger, 1991), as well as other sources (e.g., Forest, Trees, and Peoples
Newsletter, Nos. 13 and 15/16; Barker, 1979; Jiggins and de Zeeuw, 1992).
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selecting villages for the rapid reconnaissance, the research team should visit both
villages with perceived ‘strong’ AVs, and those with no, or at best very ‘weak,’ AVs,
in order to assess their impact on local development. Examples of these two types of
villages were selected with the assistance of OHVN personnel, and a revised program
of visits was drafted that allowed the research team, and a senior member of the

OHVN administration, to visit 11 different sites over an 11 day period (see Figure 4).

Figure 4. Location of Rapid Rural Reconnaissance Sites.

, Banamba
Tomba
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During the village visits group and individual interviews, observation, and Venn
diagramming techniques were used to gain a sense of the local development dynamics
and to test the relevance of the main research questions as framed by the TOR (see
Appendix A). The information gained in this way led to a number of significant changes
in the proposed main-phase research plan. Originally, use of a village-based
questionnaire had been proposed as one of the primary data collection instruments
(based upon the pre-departure review of information, a ‘"dummy’ questionnaire had
been prepared). However, comments made by farmers during the rapid reconnaissance
and discussions with OHVN officials and representatives of other development
organizations working in the zone, indicated that use of a survey would run the risk of
encountering respondent fatigue and learned response patterns, and overall would be
ill-suited to obtaining the type of data required for addressing many of the major
research questions.” Drawing upon the strengths of the most successful methods
used during the reconnaissance visits, and selecting other promising techniques from
the ‘toolbox,’ a combination of group and individual interviews, resource and activity
mapping exercises, and guided field visits were proposed as the primary research
techniques for the main phase of data collection. This revised schedule of activities
was then field-tested and further refined during an all-day visit to a village 20 km.
outside of the capital (see Appendix B for examples of the interview and activity guides

developed).

’ The use of large questionnaire surveys was one of the favorite tools employed by
the OHVN and other governmental agencies. In many cases villagers had been
subjected to several surveys each year for the past several years. In reference to these
questionnaires, one farmer observed "they ask us the same questions every time, but
never do anything.”
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Based upon the information gained during the rapid reconnaissance field visits
and formal interviews, two related changes in the research design were also made. The
first involved abandoning the ‘strong-village,’ ‘weak-village’ typology. Because the
village associations were a creation of the USAID-funded project, and were engaged
in a relatively small number of standardized activities under the project’s domain, the
measurement of ‘weakness’ or ‘strength’ of village associations was almost wholly
dependent upon the length of time that the association had been functioning. As a
result, this line of inquiry by itself held little potential for producing particularly
illuminating information, and because of the time constraints, it was dropped.
Secondly, it became fairly obvious to the research team that in terms of extending
agricultural technologies to farmers across the entire zone, the OHVN extension service
was virtually ‘the only game in town.’ It was also apparent that the services being
provided by the OHVN and other assistance organizations were quite limited, and in
most cases literally stopped at the village edge, i.e., there was little outward spread
in their impact. In contrast, the more dynamic process of indigenous, or local,
development seemed to permeate the entire area. Thus, in terms of sampling, the
decision was made to concentrate on examining in greater detail some of the OHVN's
‘best case’ villages, in order to gain a clearer picture of the OHVN'’s potential for
stimulating local agricultural development throughout the project zone using its current
approaches. At the same time, comparative observations could be made on the local
processes of innovation and communication, and how they might possibly be
incorporated into the formal attempts to stimulate rural development. Adopting this
approach eliminated the need for sampling villages ‘with’ and ’‘without’ project
support; time limitations and the broad range of environmental and social conditions

in the zone, which needed to be accounted for, also made use of such a comparative
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sampling frame impractical.

The rapid reconnaissance visits and field-testing of the revised data collection
methodologies helped to confirm a number of important issues vital to carrying out the
main research phase. The preliminary field visits confirmed the suspicion that separate
meetings for men and women would be necessary. Women simply were unable to
consistently voice their opinions in the presence of large numbers of men. Similarly,
the reconnaissance visits confirmed the suspicion that local OHVN personnel could not
be present during the meetings if open discussions were to be held and reliable
_information obtained. In the instances where OHVN personnel had been present,
villagers tended to ‘tow the party line,” even when these responses obviously
contradicted the conditions in their area. The village visits also verified the value of and
farmers’ willingness to engage in exercises of pictorially representing various aspects
of their social and physical landscapes. Finally, these visits confirmed the existence of
major geographic differences between conditions and farming systems in the northern
and southern, as well as between the southeastern and southwestern, portions of the

zone.

The Main Field Work Phase

Site Selection. The research sites for the main phase of data collection were selected
on the basis of three criteria: agro-ecological conditions (based primarily upon annual
rainfall levels and soil types); the intensity of development activity by the formal
institutions of research and extension; and the institutional history of each area in
terms of past relationships with governmental development programs. The northern
half of the OHVN zone averages less than 800 mm. of rainfall a year, and well under

600 mm. annually in the northernmost areas. In the southern areas, villages receive



30

between 900 mm. and 1100 mm. annually. A rough North-South division in soil types
divides the areas as well. Each of the study sites selected were said to have an
established village extension group. In addition, the Département de Recherche sur les
Systémes de Production Rurale (DRSPR) conducted field research in several of the
villages, and the FAO seed multiplication program was active in several other villages.
Institutionally, the northern areas of the zone had been part of the Opération Arachide
et Cultures Vivriéres (OACV), and were transferred to the OHVN in the early 1980’s.
Areas of the Southeast had formerly been part of the Compagnie Malienne pour le
Développement des Textiles (CMDT), and were also transferred to the OHVN in the
late 1970’s. Development efforts in the Haute Vallée area begun in the mid-1960’s,
in the southwest portion of the zone and focused on tobacco and vegetable crop
production. Based upon these features of agro-ecological conditions, institutional
history, and development intensity, three villages (Kanika; Tomba; Fansebougou) were
selected in the North, one each in the secteurs of Boron, Banamba, and Sirakorola. In
the Southeast, four villages were selected (Bassian, Sikoro; Falan, Tinguelé), two each
in the secteurs of Gouani and Oueléssébougou, and in the Southwest four villages
were also selected (Samako, Missira; Déguela, Balanzan), two each in the secteurs of

Kangaba and Bancoumana (see Figure 5).
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Figure 5. Location of Main Phase Research Sites
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One of the assumptions behind village selection was that looking at the villages
best served by the formal system of research and extension would provide a basis for
identifying what had worked, what had not worked, and what the potential would be
in further extending these activities across the entire zone. With this in mind, the
villages selected were among those receiving the highest level of attention by the
governmental research and extension services. They included four out of five of the
DRSPR/OHV main field research villages, and three out of six of the FAO seed
multiplication cénters located in the zone. Furthermore, three of the villages housed
OHVN field agents, and another three housed CLUSA agents.® All 11 villages were
within 30 km. of the secteur field offices. The only village included in the study that
did not house an OHVN or CLUSA field agent, or host a supplemental development
activity (e.g., village research program, or seed multiplication center) had recently
hosted one of the annual farmer field‘ days sponsored by the OHVN, and had
participated in a major varietal/fertilizer field trial jointly sponsored by a private fertilizer
company and several governmental research departments. The villages selected lay in
seven of the ten OHVN administrative secteurs. Beyond the selection of villages
where speéific development activities were located within specific agro-ecological
zones, the OHVN Chef Secteurs (CS) identified all of the remaining study sites, with
the only criteria being that these could not be the ‘show-case’ villages that were

visited during the reconnaissance phase.® It was assumed that the CS would select

8 Cooperative League of the USA (CLUSA) field agents assist AVs and other village
groups in initiating local economic activities as part of the USAID-funded DHV project.

9 In fact, two of the villages selected for the main research phase had been visited
in the reconnaissance visit. However, they were located in critical areas of the North
and each served as host to one of the FAO seed multiplication centers, and for those
reasons were retained in the sample.
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those villages most successful in adopting the program’s recommendations.

Village Interviews. The bulk of the primary data analyzed in this dissertation were
obtained through two main tracks of data collection: village visits and a questionnaire
administered to the entire OHVN field staff (see Appendix B).'® Once the selection
of study sites was complete, a schedule of visits was established allowing 2-3 days
at each site, and enough additional time to administer the questionnaire to the OHVN
extension agents in each secteur field office. Short periods away from the field were
designed for use as opportunities to review field notes, reflect on observations, revise
questions, and begin preliminary data analysis as recommended by the grounded
theory approach (Glaser and Strauss, 1967) and ethnographers (e.g., Hammersley and
Atkinson, 1983).

Local secondary school leavers and other local French speakers were hired as
interpreters to facilitate the village interviews (the researcher spoke neither Bamanan,
nor Malinké). Suitable individuals were identified by the CS in each secteur where
village visits were taking place.'' In order to remove any possible biases related to
project influences and inter-personal relationships, it was requested that these
individuals not be closely associated with the OHVN, including village animateurs (who

worked for, and were sometimes paid by, the local associations villageoise), and, if

'° In responding to the entire TOR, the research team included the use of four
additional data collection efforts: a modified village assessment survey completed by
the CLUSA field agents for each of the villages where they worked; a series of in-depth
village case studies written by CLUSA field agents; a series of discussions with AVs
in CLUSA and non-CLUSA serviced villages, a visit to AVs in the CMDT zone; and a
map of NGO activities in the zone (see Bingen et al., 1994).

' Interpreters were paid for their services based on OHVN per diem pay rates, and
at the end of each visit were given a small gift for their assistance with the study.
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possible, should not reside in the village where the interviews were taking place. The
condition of not using local animateurs was violated in three cases.'? In two of these
three cases, the sessions resulted in interviews of generally poor quality, with
numerous instances of the animateurs providing ‘the’ answers for the rest of the
group, or ‘correcting’ the group’s responses during translation when they differed
significantly from, or were critical of, the OHVN technical recommendations. In the
remaining case where an animateur was used, this was less of a problem. However,
in each of these three instances there was a significant problem with the interpreter’s
. French-speaking capabilities, which led to several other local French speakers
becoming involved in the translations. While the inclusion of these additional
participants did lead to some moments of initial chaos in the interview sessions, in the
long run having more people involved in the translation process helped to improve the
overall accuracy of the translations. In only one other case did the local hire of a
resident other than an animateur result in any kind of problems during the interview
sessions. In this instance the individual was employed as an interpreter in two separate
villages. In the first, a village some 60 km. from his home, where he was unknown to
the local residents, he performed admirably. However, in returning to his home village,
his status as a member of the village’s founding family, which was embroiled in a
major intra-village conflict, and his personal image as a young ’‘playboy,’ led to
difficulties both in convening groups with broadbased representation among the men,
and in the outright refusal of the village women’s association to meet with the

researcher.

'2 Because of the time constraints and lack of alternative choices, the researcher
was forced to rely on the individuals identified by the CS as the primary interpreters,
regardless of any local positions they may have held.
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In all but this last incidence, where little could be done to improve the
researcher’s reception, the personal relationship established with the OHVN driver,
proved to be invaluable. After familiarizing himself with the research questions during
the first several interviews, and with the knowledge that the translated answer should
be that of the group responding and not that of the translator, the driver intervened in
a number of instances to help, either with the proper translation of the questions, or
to make sure that the translated responses were accurate. In addition, this individual
provided invaluable guidance on local customs, and shared freely his knowledge of wild
fruits and food plants during the long periods of travel.

Although all of the official interpreters were male, this did not noticeably
interfere with the interview sessions with the women. Besides those difficulties already
noted, the need to train a succession of interpreters in the content and intent of each
research question, and the interview style for the group sessions, proved to be an
exhausting task. While the interviews would have gone far more smoothly if a single
interpreter of excellent quality had been used throughout, the prospects for locating
someone in the capital on short notice with suitable qualities was doubtful.
Fortuitously, all of the difficulties that were encountered with the interpreters occurred
towards the end of the study, when most of the conceptual categories had already
been identified. Ironically, these instances proved to be immensely valuable learning
experiences in terms of providing glimpses into the fragile nature of the relationship
between the village associations and the unpaid animateurs, and the type of
dissonance that can occur in the local social fabric. These events would have gone
completely unnoticed had an external interpreter been used throughout, or had all the

interviews gone smoothly.
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In general, each of the village visits followed a similar schedule. Shortly after
arrival a meeting was held with the Chef de Village and other notables, where a gift
of Kola nuts'® was presented, the purpose of the study was described, and
permission to conduct meetings with different village groups was sought. After
permission was granted, separate meetings were held with representatives of the
men’s group de vulgarisation (GV) and the president of the women’s association,
whose groups formed the primary sample pool for each visit. During the meetings with
the group leaders, the intent and process of the research were explained, and times
and locations were set when group discussions could be held. This was typically
followed by several hours of waiting for the groups to assemble, which allowed for
innumerable glasses of tea and a chance to explore the area and informally talk with
a wide range of villagers.

In each village, the first group sessions held were with the men’s GV, and
typically took place just prior to or following evening prayer, whereas the meetings
with the women'’s groups typically took place during the morning of the second day.
Attendance varied from 12 to over 25 members, with participants ranging from their
late teens to the very aged. Although meetings were intended to be held only with GV
members, in most cases there were a number, even a majority, of individuals from
outside of these groups.'* In contrast, fhe meetings with the village women’s
association consisted almost exclusively of current members. After some introductory

remarks, the activities and intent of the study were again explained and the interview

K Following tradition, ten Kola nuts, a mixture of red and white, were presented
out of respect. These were purchased at the Bamako market before each visit.

'* The very existence of GV was contested in the majority of villages, with the
OHVN claiming that such groups did exist and the local residents claiming that they
did not, or that they had not seen an extension agent in over a year.
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session began, following the questions contained in the interview guidelines (see
Appendix B). The questions in the interview guide were divided into a number of
sections covering different aspects of the transformation of farmers’ agricultural
practices. In order to begin identifying the types of changes that had occurred in
farmers’ production systems, the interview questions were constructed to elicit
farmers’ responses with respect to three general timeframes: the period since the
preceding generation; the recent past (last three to five years); and the present, i.e.,
what changes farmers were currently making. Each new area of discussion covered
during the interviews were introduced with a general, open-ended question, e.g.,
"Describe the agricultural practices used during the time of your fathers or mothers"
(based upon an interview approach used by the World Neighbors, e.g., Gubbels,
1988). Following these entry questions, a series of open-ended and close-ended
questions were used to begin specifying information and to further probe into new
areas that emerged from the group’s responses.

Early in several of the meetings it became evident that a ‘spokesperson’ had
begun to dominate the discussion. In these instances, the individual was thanked for
her or his valuable contributions, and those present were reminded that in this ‘group’
meeting, everyone’s opinions and experiences were needed. It was made clear that the
groups did Anot need to come to a consensus over each response, but that it was
important to discuss the different points of view. In every case, once the floor had
been opened lively debate and widespread discussion followed.

Throughout the village visits, the researcher was careful about the impression
he conveyed. An effort was made to wear fairly neutral, clean but not ‘expensive’
looking, clothing and footwear, and during all of the group sessions the researcher

used encouraging (transparent) body language to ease participants’ hesitancy in
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disclosing sensitive information. A detailed written record of each interview session
was kept (because of the difficulties of translation, tape recording was not considered
a viable option), containing not only farmers’ responses, but also other significant
details concerning the session itself: individuals’ reactions, and the degree of
discussion or arguments over particular questions; the coming and goings of
participants; the level of attentiveness; any difficulties with the interpreter; a general
assessment of how well each question was received; and the need to return to the
same question, or to explore related issues. During the interviews, observations on
participants’ behavior served as triggers for the further probing of and returning to
specific issues, and as cues for when to move to a new topic, or close the discussion.
In this way each of the group sessions were customized to fit a group’s rate of

progress.

Resource Mapping Exercises. Based upon individual and group responses, the general
level of attentiveness, and how well the session was going, either the entire interview
guide would be covered in a single session, or the time would be used to complete
mapping activities, with any remaining questions to be covered during a subsequent
session. In every case the mapping exercises took place using a chalkboard (differing
from the rapid reconnaissance where diagrams were done with ’sticks in the dirt’),
borrowed either from the village school or literacy center. In constructing the ‘maps,’
farmers were asked to indicate the periphery of the village, location of the major roads
and pathways, and to use whatever symbols they wanted in representing the location
of specific development activities, such as: formal research and informal varietal test
plots; community woodlots established by, or with the assistance of, a NGO; fields

containing technologies adopted from the extension technical program; fields where
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new or unique local varieties had been planted; unique production niches; the fields of
noted local experts; or any other item of interest that had come up during the
interviews, or which the participants wanted to highlight. In about half of the cases,
the researcher had to help with the initial orientation of the map (e.g., locating the
village and the main road). Afterwards, the mapping exercises, in all but two cases,

generated immediate and widespread involvement.'s

Field Tours. Following the mapping exercise, a route was planned to visit each of the
. locations included on the map. The field tours were typically held on the second day
of each village visit. Individuals who had been identified in the course of group
discussions as being particularly knowledgeable, or who held obviously different views
about various production activities, were asked to serve as guides for the field tours.
If this was not possible, or proved to be too awkward, these individuals were asked
to meet the researcher at a specific time and location during the tour in order to
discuss their activities. The field visits were used to validate the group responses
through observation of a broad sample of field conditions, and to ‘square’ the general
group remarks with the individual experiences of selected producers. The field tours
also provided an opportunity to meet and talk with individuals who had not participated
in the group meetings. In sum, these field visits were extremely valuable in obtaining
new and more detailed information, as well as in verifying the information obtained in
the group discussions. The field visits lasted anywhere from two to four hours,
depending on the distances to be covered and the amount of discussion that took

place.

'S With regard to these two exceptions, the meetings had gone on unusually late
in the evening and participants were tired and eager to leave.
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After the field tours, a second meeting was generally held with each group. This
provided the opportunity to ask questions concerning any new discoveries or
observations that occurred in the course of the field visits, as well as a chance to
explore the nature of any discrepancies between the information obtained during the
previous group session and the information gained from individual interviews and
discussions with the women’s (or men’s) group. These final sessions were the last
opportunity to collect missing information, and to make a final attempt at covering any
questions that had not gone over well during the previous discussions. At the
conclusion of these sessions, the groups were thanked for their participation, and the
researcher indicated his intention of returning once the study was complete to present

the findings and solicit their reactions.'® '’

Mid-Course Adjustments. Certain conditions encountered during the course of field
visits required that the researcher modify several elements of the research plan in situ.
Initially, equal time had been planned for replicating the mapping exercises and field

tours with each group, men and women. However, because the data collection was

'® In each village a sum of money was given to the women who had hosted the
researcher, interpreter and driver. Where these chores had been broadly shared by the
members of the village women’s association, a donation was publicly given to their
joint savings fund.

'7 As mentioned, early in the study an informal agreement had been reached with
the USAID project officer to provide the researcher with the opportunity to make a
return visit to the study sites, in preparation for the final planning workshop. The intent
of these return visits was to allow the researcher a chance to report back to the village
groups on the research findings, and to allow these groups an opportunity to critically
respond to the findings. These sessions were also intended to solicit additional
feedback on farmers’ perceived needs, which was then to be used as direct input for
the planning sessions of the final workshop. Unfortunately, a heavy load of visitors and
a temporary ban on additional USAID-financed in-country travel prevented this phase
of the research from being carried out.
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carried out during periods of peak labor demands--the height of the planting season in
the North, and at approximately the time of the first weeding in the South--it was felt
that the additional demands being placed upon the women participants of these
meetings were unreasonable. As a result, several adjustments were made in the
research plan to ease the burden being placed on women, while still attempting to
maintain a high level of quality in the information obtained. The interview sessions,
which typically lasted two to three hours in length with the men, were held to a two
hour maximum for the women. Although meetings with the men were held at least
twice, and occasionally three times, during the course of village visits,'® the women
in most instances met only once or, if twice, for a maximum of one hour the second
time. In addition, although the researcher continued to request meetings with the men
as soon as it was convenient after his arrival, the women participants were allowed
to select a time and place for their meeting that was the most convenient for the
majority of their association members.'? After the first several village visits, women
were not asked to construct their own maps (a very time-consuming process, requiring
well over an hour to complete), but a representative of the men’s group would present
and explain their map to the women who, in turn, were given the chance to add,
modify, or delete items from the men’s map (the researcher kept both a photographic
and hand-sketched record of each group’é rendition). Although the women were
generally hesitant to make many major structural modifications to the men’s map, they

did typically add several new items that were of particular significance to them, such

'8 In one village the GV demanded that the entire interview guide and mapping
exercise be completed in a single meeting. After meeting for several hours, the groups
broke for lunch and later finished the discussions.

'% This was greatly appreciated by the women, and did much to establish a basis
of trust for the interview sessions.
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as their personal fields, gardens, group fields and various development projects. Finally,
in about half of the villages the women were asked to meet the researcher at specified
locations in the field, rather than conduct their own separate field tours.

Although on the whole these changes reduced the amount of contact time
between the researcher and the women’s groups, the quality of the meetings with the
women were generally higher than those with the men. The women participants
typically answered questions more readily and came to a consensus, or alternative
positions, faster than did the men. Women were not the least bit hesitant to voice their
criticisms of various aspects of the development organizations with which they were
in contact, or of the resource constraints and labor demands that were being placed
upon them by their husbands. Information gained from the men’s discussion was often
used as a foil against which the women could contrast their own experiences. This
greatly accelerated the interview process, and also helped in data analysis and
category formation, because the information obtained in this manner was already in
a form that directly spoke to the influences of gender on resource allocation and
agricultural practices.

Beyond the modifications required by the women’s extremely heavy work loads,
other changes in were made in the approaches used in data collection. After initial
difficulties i-n getting village groups to identify local agricultural ‘experts’ (something
repeatedly mentioned in the literature (e.g., McCorkle et al., 1988; Box, 1988),
discussions with other field researchers?® concerning these difficulties indicated that
farmers may have been avoiding such questions because of the risk of arousing local

jealousies through emphasizing the differences in individual skill levels. The questions

20 Mary Jo Arnoldi of the Smithsonian Institute; Juliana Short of the University of
Indiana at Bloomington.
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were modified to ask individuals from whom they received ‘good advice’ about
producing .one or another crop, or who was locally known, or who farmers went to,
for ‘good advice,’ with the assumption being that these individuals possessed superior
knowledge or wisdom concerning specific areas of crop production. This revised

approach worked far better in eliciting responses during subsequent village visits.

Additional Activities. In addition to the formal schedule of group interviews and field
tours, informal market surveys conducted in a number of major market centers
(Bamako, Banamba, Bancoumana, Oueléssébougou, and Tiele) within the OHVN zone
helped to confirm the availability of equipment parts and inputs, the regional
differences in the economic importance of various crops, gathered products, and goods
manufactured through on-farm processing. The extensive field travel also provided
numerous opportunities for informal discussions with OHVN field staff and those of the
DRSPR/OHV research program during chance encounters. In addition, lengthy
discussions were held with Peace Corps Volunteers and other NGO and project
personnel. These discussions were immensely helpful in gaining additional perspectives
on various aspects of local development activities.

Another valuable source of information were the host families in each of the
villages visited. During the long periods of free-time between group sessions, the
researcher was able to walk about the compound of the host family, observing and
talking with the women of the household concerning their various chores and
activities. In this way, a wealth of information on women’s on-farm processing and

income-generating activities was acquired that would have been unavailable otherwise.
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Questionnaires. The administration of the questionnaire to the entire OHVN field staff
was carried out sequentially, as each secteur was visited during the main phase of the
data collection. The questionnaire was administered under supervised conditions in
eight of the ten secteurs. Scheduling difficulties in the remaining two secteurs required
that agents self-administer their questionnaires. In only one of these cases was there
obvious evidence that the agents had conferred with one another (in small groups of
two and three) in filling out the response sheets. The questionnaire contained six parts;
the data from three of these areas--extension-research, extension-farmer relations, and
agents’ impressions of the extension program--are included in this dissertation (see
~ Appendix B). Although the response rates for some of the sections were rather low,
in only one instance was there blatant refusal to answer a particular series of
questions. In this instance a senior field agent instructed the others from his secteur
not to answer the questions pertaining to extension-researcher relations. All but one

of the agents in this session complied.

Data Analysis

Consistent with the grounded theory approach, the collection and initial analysis
of data (the comparison of data for patterns of similarities and differences) took place
in an interactive fashion throughout the main phase of data collection. These early
cycles of data collection and analysis were followed by several successive rounds of
more intensive data analysis, carried out well after the main phase of field research
was complete. Between periods of intensive data collection during each of the village
visits, the researcher was able to review and expand upon interview notes, record
additional comments and observations, and begin to look for areas of missing data or

issues that would require additional questions or further investigation. Following Glaser
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and Strauss’s (1967) suggestion that researchers should block out regular periods of
time to review and begin to organize their field notes away from the field, in order to
help direct subsequent sessions of data collection, the researcher used his weekly
returns to the capital as an opportunity to review field notes, begin to organize the
data, and search for conceptual patterns and similarities when comparing new data to
previously collected responses. The results of this initial analysis were then used to
help direct the discussions and modify questions in the group and individual interviews
in subsequent village visits. It is in this way that several of the conceptual categories
developed in this dissertation were first ‘discovered.’

Once recognizable patterns could be discerned in the data, for example, certain
land use patterns and the similarities in household economic opportunities within
different areas of the OHVN zone (presented as ‘portfolio areas’ in Chapter 1V), lines
of inquiry were then used to confirm or explore each new area’s similarities or
differences, in relation to those areas already visited.?' Although the use of RRA
methodologies allowed the researcher to collect data from across the entire OHVN
zone, the relatively short time available for data collection, compounded by the lack
of opportunity to revisit specific research sites later in the research process, did not
permit the researcher to fully formulate and test hypotheses governing the
relationships between the different conceptual categories, as called for in the grounded
theory approach. As a result, much of the theoretical development of these initial
findings took place in subsequent periods of post-data collection analysis and

integration of secondary data, and not as an integrated part of the data collection

2' In the portfolio area example, study sites that were located close together tended
to represent areas with ‘minimum’ difference, whereas the more distant sites
represented areas of ‘maximum’ difference.
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process.

In analyzing the field data for this dissertation, the conceptual categories, some
of which were only briefly referred to in the consulting reports,?? were developed in
far greater detail. During this process, information from a number of additional sources
was integrated into the analysis to provide further details on the informal local, and
more formal institutional, influences on agricultural change. Findings from researéh
conducted elsewhere in Mali and neighboring countries in West Africa on the social
patterns of agricultural production systems, agricultural change, indigenous knowledge,
processes of informal communication and experimentation, among other topics, were
also included. Thé extensive use of this larger store of information was intended not
so much as a validating tool, but as a means of further illustrating the basic findings
and interpretations drawn from the data of the OHVN case study, and in helping to
generalize these interpretations beyond the limits of the OHVN project boundary.

In conducting this expanded analysis, some conceptual interpretations, such as
Richards’ (1989b) agricultural ‘performances,’ were taken directly from the literature
and expanded upon. The use of such concepts, which themselves were derived from
extensive field observations, is based purely upon the goodness-of-fit of their
explanative powers over patterns of behavior observed in the OHVN case study, and

their use is entirely consistent with the grounded theory approach (Strauss and Corbin,

22 Before departing, the research team was required to draft and present a
debriefing paper to USAID and the OHVN administration on the preliminary findings of
the research. This initial effort was followed by a second, more complete yet still
preliminary, analysis of the data, which was presented at the final planning workshop
held eight weeks after the completion of the field portion of the study. A final report
of the research findings was then submitted to USAID, OHVN and DAI several months
later for comments and revisions (Bingen et al., 1993). During the preparation of the
final report for USAID, the researcher was able to create maps for the study using
CMAP, a GIS software program, to digitize the 1:200,000 IGN country map sheets,
and over-lay various data sets of village and activity locations.
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1990). Explicit in the use of all such secondary literature in this dissertation is the
direct relationship of the information to the categories generated from the primary data
collected during the field portion of this research. Additional sources of data are used
to explicitly exemplify, extend, contrast and add further detail to the interpretations of
field observations collec'ted in the study. In terms of theoretical development, this is
most evident in the material presented in Chapter VIII, which re-interprets the patterns
of behavior and relationships identified in the case study through a synthesis of

theoretical contributions drawn from a number of behavioral science disciplines.



CHAPTER IlIl. The Production Environment: Climate, Water, Soils, and Vegetation

A detailed examination of the major natural resource systems which support
agricultural production within the OHVN zone is critical to understanding farmers’
knowledge and behaviors, and is a necessary step in identifying the general parameters
within which the formal research and extension system must function. Because the
OHVN zone is not a ‘green revolution’-type environment, with abundant and stable
natural resources, farmers must respond to and exploit innumerable variances in the
natural resource systems within, as well as between, seasons, in order to achieve
nutritional and economic security. Major differences in the physical conditions found
across the OHVN zone shape local production opportunities, influence farmers’
management styles, and are reflected in the development of the local knowledge
system. In order to generate technologies relevant to farmers’ conditions, and
contribute to the development of farmers’ management capabilities, the formal
research and extension system must be capable of accounting for the overall dfversity
and variability of these natural systems in their programming.

In reviewing the major resource systems (climate, water, soils, vegetation), this
chapter focuses upon two levels of analysis. The first concerns the ‘overall system’
dynamics of each resource stream, e.g., the climatological system responsible for
providing the OHVN, as well as the rest of West Africa, with its rainfall. The second

level of understanding involves the specifics of how these systems are translated into

48
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the actual conditions with which farmers must contend in managing their fields, e.g.,
the diversity of local soils and variability of local rainfall. Each of the major natural
resource systems is discussed in terms of both their general characteristics, important
for understanding their immutable qualities and the inherent limitations they pose for
the zone as a whole, and the specific attributes and levels of variability that these

systems present to farmers and the research and extension system at the local level.

Geophysical Location

The major environmental systems, natural resource endowments and
agricultural potential of any region reflects its position on the globe. The OHVN zone,
located along both sides of the Niger River in southwestern Mali, lies within Sahelian
West Africa. As defined by Hayward and Oguntoyinbo (1987), West Africa is the
region roughly bounded by the Atlantic to the South and West, the Sahara to the
North, and Lake Chad to the East.?* While the eastern border is an arbitrary
assignment, that to the north reflects the northernmost advance of the intertropical
convergence zone, the region’s major climatic force that shapes local agricultural
calendars, controls long-term soil forming processes, and helps to determine the
distribution and composition of vegetative communities.

The Sahel,?* first used to describe a specific vegetative zone south of the

23 West Africa generally includes, but is not limited to, the coastal states of:
Mauritania, Senegal, The Gambia, Guinea Bissau, Guinea, Sierra Leone, Liberia, Cote
d’lvoire, Ghana, Togo, Benin and Nigeria; and the land-locked countries of: Mali,
Burkina Faso, and Niger. The term ‘West Africa’ is often used in referring to political
and linguistic commonalities of these countries as well.

24 gahel is an Arabic word meaning literally ‘shore’ or ‘border,” and is used in
reference to the Sahara, which is derived from the Arabic sahra, meaning ‘wilderness.’
The Sudan, the area south of the Sahel, is derived from the Arabic word for ‘black’ and
its use originates in reference to the people inhabiting this region (from Franke and
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Saharan desert (Chevalier, 1900), has become associated with a larger regional image
of a harsh, transitional environment (Doenges, 1988; Franke and Chasin, 1980).
Spanning the continent from the Atlantic to Indian Oceans, the Sahelian zone receives
between 200-600 mm of rainfall annually and is one of four increasingly moist
climatological zones that are encountered as one approaches the equator (including the
Saharan, Sahelian, Sudanian, and Guinean zones--see Table 1).?° Mali contains each
of these climatic zones, while the OHVN consists of portions of the southern Sahelian,
Sudanian, and northern Guinean zones. Throughout the remainder of this dissertation,
the term ‘region’ will be used in reference to those countries located within West

Africa through which the Sahelian zone passes (see Figure 6).2

Table 1. Annual Rainfall Levels of the Major Climatic Zones in West Africa.?’

Climatic Zones Average Annual
Rainfall Levels (mm/yr)
Saharan < 250 mm
Sahelian 250-600 mm
Sudanian 600-900 mm
Guinean 900-1250 mm

Chasin, 1980).

25 There is no universally accepted definition for these climatological and vegetative
zones (e.g. Davy et al., 1976). The limits adopted here are in general agreement with
the original definitions proposed by Chevalier (1900), as described by Lawson (1986).

26 The following seven countries are generally included in reference to the Sahelian
West Africa: Senegal, Gambia, Mauritania, Mali, Burkina Faso, Niger, and Chad
(MacDonald, 1986). Except for the omission of Cape Verde Islands, this list
corresponds to the CILSS (Comité Inter-états pour la Lutte Contre la Sécheresse au
Sahel) countries.

27 Source: Lawson, 1986.
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Figure 6. The Location of Sahelian West Africa.?®
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In describing the climatological conditions of dryland areas (to which livelihoods
and development strategies must adapt), long-term averages have little value
(Nicholson in NRC, 1984). A few ‘wet’ years can skew the average well above the
mode and medium, and do not reflect the impact of extensive runoff and high
evapotranspiration rates. Also obscured is the fact that dry years tend to come in
groups (Nicholson, 1982). In reference to the Sahel’s climate, variability and periodic

drought should be considered as the ‘norm’ (NRC, 1984).

28 Source: Adapted from Hayward and Oguntoyinbo, 1987; Pieri, 1989.
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The regional weather patterns affecting the OHVN zone are driven by the annual
north-south movements of the Intertropical Convergence Zone (ITCZ). Conceptually,
the ITCZ constitutes a thermal equator (IUCN, 1989), located between the dry Tropical
Continental and the moisture-laden Tropical Maritime air masses that move north and
south of O degrees latitude in accordance with the earth’s position relative to the sun.
This north-south movement in the ITCZ is responsible for the change in seasons.
During the year, temperatures in the region increase dramatically prior to the onset of
the rainy season, with a lesser peak following the rains, and a cool-dry winter. During
. these warmer periods, the hot, dust-laden harmattan winds blowing out of the Saharan
desert dominate the landscape.

The region’s single rainy season, which occurs in the OHVN zone between June
and September, results from convective activity initiated by the moist Tropical
Maritime air mass being drawn northward off the Gulf of Guinea with the advance of
the ITCZ (see Figure 7).2° The main rainfall zone generally follows 450-500 km, or
four to six weeks, behind the ITCZ (Farmer and Wiggly, 1985; Cochemé and Franquin,
1967). As shown by Figure 8, the northward advance of the ITCZ is characterized by
major daily advances and retreats in its position.*® This erratic movement causes the

uncertainty in arrival and length of the rainy season for any one location. Irregularity

29 As the ITCZ moves northward, the moist ground flow is contained beneath the
region’s dominant dry trade winds coming out of the Northeast. Regular disturbances
in these overlying trade winds allow convective activity in the moist surface flow to
break through the containing dry air mass, forming cloud clusters (Farmer and Wigley,
1985).

3 The ITCZ can move as much as 12 degrees of latitude in a single day (Hayward
and Oguntoyinbo, 1987).
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in the onset and duration of the rains,® as well as the variability in the resulting
precipitation, increases steadily with latitude. The coefficient of variability for annual
rainfall® along this south-north gradient is approximately 15-20 percent for the
northern Guinean, 20-30 percent for the Sudanian, and 30-50 percent for the Sahelian

zone (Nicholson, 1982).

Figure 7. The Profile of Line Squall Formation Along the ITCZ.3
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3! Although ‘false starts’ in the wet period are said to occur in roughly 50 percent
of the years (Cochemé and Franquin, 1967), there is little agreement in defining what
constitutes the actual beginning of the rainy season.

32 The coefficient of variation--defined as the standard deviation of annual totals
expressed as a percentage of the annual mean--describes the variation about the mean
that is expected two-thirds of the time (Nicholson, 1982). For example, a 50 percent
variability means that yearly rainfall will fall within 50 percent of the annual mean two-
thirds of the time.

33 Source: Hayward and Oguntoyinbo, 1987.
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Figure 8. Daily Movements in the ITCZ.3¢
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Over 80% percent of the rainfall occurring in the Sahel is generated by line
squalls associated with the ITCZ (Nicholson, 1982).% 3 The leading edge of these
line squalls typically exhibit intense rates of discharge, with brief periods of rainfall

routinely exceeding 100 mm/hr (Jones and Wild, 1975), which can cause a number

3¢ Source: Hayward and Oguntoyinbo, 1987.

35 The cloud clusters, which form along the ITCZ, can be over 1000 km. wide.
Embedded within these larger cloud bands are narrower line squalls (5-20 km. in width)
of actual rainfall. Once formed, these storm events flow over the region from northeast
to southwest, pushed by the northeasterly trades (Davy, 1976; Farmer and Wigley,
1985).

3 Thunderstorms (most strongly associated with the southeastern areas of West
Africa) are relatively infrequent in the Sahelian countries, averaging less than 100 per
year (Hayward and Oguntoyinbo, 1987).
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of management problems for agricultural production (see Figure 9). Particularly violent
storm events have been recorded with rainfall rates reaching 360 mm/hr, and even
760 mm/hr, for brief periods (Jones and Wild, 1975; Sivakumar, 1989). Such intensity
can result in rates of surface runoff that exceed 60 percent (Rodier, 1982), depending
on the soil type and topography. High rates of runoff not only lead to poor infiltration,
but serious incidence of soil erosion as well (e.g., Roose, 1977).*” In summary,
Charreau states that "dry tropical climates have 6-10 times more erosive power than

temperate climates" (1974: 74).

37 For soils in Mali, measured rates of infiltration average 10 mm/hr, while
precipitation levels exceed 27 mm/hr in nearly 50 percent of the storm events
(Sivakumar, 1989). In general, any storm producing more than 20 mm/day results in
some sort of runoff (Jones and Wild, 1975; Kowal and Kassam, 1978). Beyond the
problem of erosion, surface runoff is critical to the replenishment of certain aquifers
and seasonal surface catchments (Gritzner, 1988).
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Figure 9. Anatomy of a Line Squall and Discharge Rates.3®
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In addition, line squall movements and discharge rates show strong diurnal
variance, contributing to the overall pattern of high spatial variability in precipitation
experienced on the ground.*® On the whole, convective activity may be limited to 1-

10% of the total ITCZ at any one time, leaving large gaps between cloud clusters and

38 Source: Cochemé and Franquin, 1967.

¥ The passage of one storm in Niger shifted 100 km. during the first six hour
period, 400 km during the second six hours, slowed again, then traveled 600 km. in
the final six hours before dissipating entirely (Hayward and Oguntoyinbo, 1987).
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individual line squalls (Farmer and Wiggly, 1986). The intensive rates of discharge
causes squalls to continually change their shape as they dissipate and expand with the
addition of new moisture in their passage over the landscape.*® The net result of such
widely-spaced, constantly evolving storm events is that even contiguous land areas
may receive widely disparate levels of precipitation.*' Village animateurs, responsible
for monitoring rain gauges used by different development programs within the OHVN
zone, report variations in rainfall of as much as 10 mm for single storm events
between gauges located within the same village. Viewed in terms of inter-annual
~ variation, the pattern of day to day differences experienced from one year to the next

are tremendous (see Table 2).

40 Because of the extensive run-off and evapotranspiration rates that are at their
peak during the rainy season, it is estimated that as much as 30-60% of the
precipitation in the region is the result of evaporated surface moisture.

“! In any one year, 50 percent of the rainfall stations in the Sahel report below
average rainfall (Nicholson, 1982)



Table 2. Comparison of Daily Rainfall, Queléssébougou Station, OHVN, Mali (1962-

@.42
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April
1962
(mm)

1963

May
1962

June

1962

1963

©CONONLHLWN =
>

Monthly
Totals
27.5

64.4

118.3

90.1

166.5

88.3

Annual
Totals
1358.5

1146.4

2 Source: ORSTOM, 1974.
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From the perspective of individual household decision-makers, whose fields may
be separated by several kilometers, the high degree of variance in precipitation requires
that each field be managed on an individual basis. This variance is especially prevalent
at the onset of the rainy season, when the spotty rainfall is aggravated by the final
ravages of the harmattan winds.*® A situation that is further complicated by the
tendency of soil types found in this region to form surface crusts after the first rains,
which greatly reduces the infiltration of subsequent rainfall (Charreau, 1974). This is
especially so for those soils that have lost most of their organic matter and structural

integrity through repeated cultivation.

Recent Trends

Regional trends in annual precipitation levels have shown a significant downturn
during the past several decades. Following the relatively ‘wet’ decade of the 1950’s,
with many stations recording rainfall 60 percent above their previous average
(Nicholson, 1982), the region experienced years of declining rainfall, culminating in the
disastrous 1968-73 drought.** Since that time, rainfall has yet to return to its pre-
drought levels (see Table 3). Regionally, the approximate 200-300 mm per year decline
in rainfall levels represents a 20-30% departure from pre-drought levels, corresponding

roughly to a 150-250 km. shift southward in the rainfall isohytes (NOAA, 1979)(see

3 These searing, dust-laden winds can raise the already high evapotranspiration
rates by eight mm/day (Kowal and Kassam, 1978).

44 Rainfall in much of the Sahelian and Sudanian zones during the 1968-73 drought
was only 50% of the levels of the 1950’s (Nicholson, 1982). For an examination and
comparison of the extensive social impacts of this period and the severe 1910
drought, see Kates (1981).
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Figure 10

Table 3. Annual Rainfall Levels, Banamba Station, OHVN, Mali (1950-1991).%’
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Not only does reduced rainfall limit the productive opportunities of farmers,
effectively reducing the growing season by 25 days, or by as much as 20 percent

(IUCN, 1989)*¢, but lower rainfall levels are also associated with higher annual

% Nicholson (1982) notes that, as a rule of thumb, in the Sahel a 100 mm shift in
rainfall levels equates to a 100 km. movement along the North-South axis.

¢ The positioning of the rainfall isohytes is extremely sensitive to the measurement
period being used. Although the World Meteorological Organization has recently
adopted the period 1960-1991 as its official measurement standard, most maps in use
are based upon the earlier WMO standard that covers the period 1930-1961, or
contains only a portion of the present drier period.

47 Source: SRCVO, 1989; OHVN, 1992a.

“8 Each movement northwards of 5.5 km. equates to a decrease in the length of
the growing season by one day (in Franke and Chasin, 1980).
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variability, especially at the onset and length of the rainy season. This increased
variability has imposed even greater uncertainty on the farming systems of affected
areas, which is especially evident during the critical period of planting. In the semi-arid
zone, the flush of nutrients that are released by the first rains can have a tremendous
impact on crop yields.*® Yet, for newly germinated crops, even a two-week period

of drought (which is common during these early rains) can be disastrous.

Figure 10. Southward Shift in the Average Annual Rainfall Isohytes in the OHVN.°
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49 A two-week delay in planting can result in yield losses of up to 30 percent for
peanuts, and 60 percent for sorghum (Jaeger, 1986).

50 Source: ORSTOM, 1974; SRCVO, 1989; OHVN, 1992a.
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Climatological History

The persistence of the present period of decreased rainfall far exceeds those
recorded during the earlier periods of this century,’' and has led to speculation that
the region is undergoing permanent climatic change as a manifestation of global
warming, or due to human impact on the region’s biota (see Nicholson, 1982; Farmer
and Wigley, 1985; Gritzner, 1988). However, a historical view of the region reveals
periods of drought lasting 12-15 years during the 1680’s, the 1730’s-1740’s, the
1820’s and 1830’s (Nicholson, 1982). It is apparent that recurrent periods of intense
_ drought and longer-term fluctuations similar to the present are part of the region’'s

character.

Ground and Surface Water Resources

The region’s limited surface and ground water supplies have also been
significantly affected by the continued drought. The Niger River and its tributaries
constitute nearly all of the permanent surface water in the OHVN zone.’? Seasonal
stream flows, the extent of river flood levels and inundated areas (bas fonds) are all
dependent upon seasonal rainfall. With the decrease in rainfall, farmers in many areas
have had to adopt new production strategies. Those in the southern secteurs,
practicing recessional (décrue) agriculture (Harlan and Pasquereau, 1969) and semi-
controlled flooding, have abandoned aquatic rice production on large tracts of land

because of reduced flood levels since the late 1960’s.

51 Such as the droughts of 1910, the 1920’s, the 1940’s, and 1950’s (Nicholson,
1982).

52 These tributaries within and bordering the zone include the Sankarani, Banifing,
Faya, Fié, Koda and Koro (see IGN 1:200,000 map series). In general, permanent
surface water is limited to areas receiving well over 1000 mm of rainfall annually.
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Ground water levels for much of the zone have also been negatively affected
by the decreases in precipitation. Even during periods of abundant rainfall, neither the
extensive aquifer found in most locations at between 2-35 m depth, nor the deeper
aquifers located in the faults and deformations of the crystalline bedrock in the
southern part of the zone (PIRT, 1989), have enough reserve to support widespread
irrigation (PIRT, 1989; Shaikh, A. et al., 1988b). Villagers note that during years of
poor rainfall, certain wells in most villages run dry. Many of the shallow wells in the
northern areas, used in the past for irrigating dry season gardens and watering
livestock, have been abandoned. Widespread, drought-induced mortalities are visible
in the tree populations of Boron secteur,®? in part because of ground water levels that

have fallen as much as 75 feet in some areas (Shaikh, et al. 1988a).

Soil Resources
Macrovariations in Soils

From the perspective of the soil geographer,®* a distinct north-south division
of major soil ‘regions’ is immediately evident when considering the OHVN zone as a
whole. These distinct soil regions are the product of two major geologic formations
(Ahn, 1969; Charreau, 1974). The secondary weathering of these major geological

features (illustrated in Figure 11) under the generally stable climate of the past 4,000-

53 Similar observations of extensive drought-induced mortalities in A. a/bida have
been noted in Senegal, especially in trees on sites elevated further from the water table
(80 + feet)(Seyler, 1993). In some areas, it is estimated that 40 percent of this species
perished during the 1968-73 drought (Wentling, 1983 in Seyler, 1993), while other
species suffered losses of up to 60 percent of their populations (Bradley, 1977).

* From this perspective, variations in soils occur in the form of ’soil regions,’
having distinct patterns characterized by high uniformity within and high contrast
between different areas (Van Wambeke and Dudal, 1978)
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5,000 years (Nicholson, 1976) account for much of the present-day topography and

macrovariations in soil types found within the OHVN zone.

Figure 11. Major Geologic Formations Underlying the OHVN Zone.5®
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The Southern Region. The soils found in the southern secteurs of the zone®® are the
product of a major up-folding of extremely old crystalline deposits (Ahn, 1969;

Charreau, 1974; PIRT, 1989), and are generally fairly low in nutrients.’’ This pre-

5 Source: Ahn, 1970.

%¢ Southern Bancoumana, Kangaba, Oueléssébougou, Dangassa, and Gouani (PIRT,
1989).

57 Soils developing out of the scattered schist deposits have a higher nutrient
status. The varying silicate contents in parent material and intensity of weathering
strongly influences the formation of different clay types, with important implications
for soil fertility in terms of the ability to retain nutrients in the profile--the cation
exchange capacity (CEC). Variable montmoullorite-type clay developing out of the
schist deposits has a 2:1 silicate-aluminum structure with a cation exchange capacity
(CEC) of 100-130 me/100 mg., roughly 50 times that of the more strongly weathered
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Cambrian formation has become weathered into the broad, crumbling, ironstone-
capped plateaus and undulating topography which characterize the area.>® Scattered
inselberg formations,*® and the prominent escarpment and mountainous area of the
Mandingue Plateau along the western bank of the Niger River, provide additional relief.
The moderate moisture regime of the area supports abundant plant growth, important
in the development of soil organic matter, yet is also responsible for leaching most of
the soluble nutrients and clays from the soil profile. As a result, the majority of
nutrients available for crop growth are contained in the soil organic matter, which
rapidly declines through erosion losses and increased oxidation once the protective
vegetative cover is removed and the unprotected soils are subjected to annual
cultivation (Jones and Wild, 1975).%° Under the American system, the soils of the

southern secteurs are broadly classified as _Alfisols and Ultisols (Steila and Ponds, 1989). %'

kaolinitic clays associated with the granitic formations, which have a 1:1 structure and
CEC of 2-6 me/100 mg. (Ahn, 1970).

%8 The parent formations of the entire OHVN zone have undergone at least two
major cycles of uplift and leveling that resulted in the formation of extensive, nearly
flat peneplains. Intensive weathering of these plains led to the formation of ironstone
and hardpan sheets covering much of the zone. As these sheets were desiccated
through continued weathering, the characteristic topography of the area emerged. It
is thought that these iron-rich deposits act as the ‘parent material’ in the formation of
new laterite horizons (Ahn, 1969; Charreau, 1974).

% |nselbergs are isolated mountainous outcroppings that have become deeply
buried in their own debris.

50 Loss of the nutrient uptake by the extensive root systems of perennial species
also contributes to the increase in nutrient loss through accelerated leaching (e.g.
Maignien, 1961). Further declines are associated with the reduced quantity of organic
matter input, and through the removal of nutrients in the form of harvestable produce
and fodder for annual crop species.

8' Also classified as ferruginous, ferrisols, and ferrallitic soils in the international
classification scheme, and as 'sols ferrugineux tropicaux non ou peu lessives’ in the
French system (Ahn, 1970; Charreau, 1974).
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The Northern Region. The predominantly sandy soils of the northern portions of the

zone®? have developed from extensive sedimentary deposits heavily weathered during
the Quartinary period (Ahn, 1969; Charreau, 1974). As in the South, widespread
hardpan formations have degenerated into crumbling plateaus, blocks, and beds of
plinthite pebbles (Ahn, 1969; Charreau, 1974), which, with the eroded hillocks and
broad sand plains cross-cut by dry-wash stream beds, are characteristic features of
this landscape. In the far northern reaches of the zone, ancient, fossilized sand dunes
from the Quartinary period are also visible. This series of NE-SW facing dunes have
long since been stabilized by vegetation (Charreau, 1974; PIRT, 1989) and is
characterized by its own unique hydrological and pedological processes.

Although the lower rainfall in this area limits production of above ground
biomass, and consequently affects topsoil development, the limited rainfall has also
allowed these soils to retain a larger share of their initial nutrient stores in the upper
horizons (Jones and Wild, 1975).%® The majority of soils in the northern areas are

classified as Alfisols under the American system (Pond and Steila, 1989).%

52 Northern Bancoumana, Koulikoro, Sirakorola, Banamba, and Boron secteurs
(PIRT, 1989).

83 The dry deposition of nutrient-rich topsoil from the dust-laden harmattan winds
may play an important role in soil fertility in this area (Jones, 1938). Recent research
suggests that crop residues used as muich in fields can act as a highly efficient "trap’
of wind-blown topsoil, rich in nutrients, that can increase crop yields by up to 400
percent and which has actually helped to increase soil depth (Anon., 1992).

84 Corresponding to ferruginous soils and brown and red soils of arid and semi-arid
areas in the international system, and ‘sols rouge et brun’ in the French system.
Although these well-drained, predominantly sandy soils generally contain little organic
matter, they have a larger clay fraction near the surface, comprised mainly of
montmoullorite clays, giving them a higher CEC and therefore greater potential of
retaining the available nutrients than those soils found further to the South (Jones and
wild, 1975).
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Microvariations in Soils

The locally occurring soils found in the OHVN zone, regardless of their
composition, exhibit a number of important features of both random and systematic
variation. These variations, originating from either natural or anthropogenic causes,
consist of both relatively permanent alterations and less durable features which
dissipate over the course of several cropping cycles (Brouwer et al., 1993; Moormann
and Kang, 1978). Such variations can be systematic, such as the finer scale
differences in the individual soil series, or random in their origin.

From the soil taxonomist’s perspective,®® variations in the topography, parent
material, vegetative communities and secondary weathering on specific locations can
be described in terms of sequential soil series. From such a perspective, the
lithosequence, toposequence and biosequence®® of specific sites contribute to a
systematic transition in soil types across the landscape (Wilding and Drees, 1978).
The concept of catena (Latin for chain)(Milne, 1935) is commonly used to explain the
sequential changes in soil types "encountered as one goes from hill top to valley
bottom” (Ahn, 1969; p.60). In this conceptualization, the transition in soil series is
largely explained by the positioning, physical movement and hydrological influences on
common parent material. Colluviation of material and minerals from the upland soils
on to the lower slopes, and interaction with the progressively wetter moisture regimes
and more vigorous plant communities at the valley bottoms, combine to form distinct

soil bands. The general catena characteristics, illustrated by the example in Figure 12,

85 Where soil variations are seen in much finer detail, distinguishable over short
distances in specific localities (Van Wambeke and Dudal, 1978).

66 These sequences refer to the transitions in parent material (lithosequence),
topography (toposequence) and vegetative and invertebrate communities
(biosequence).
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Figure 12. A Profile of the Soil Sequence Found in a 'T

vary significantly from site to site, corresponding to changes in any one of the major
contributing factors (Ahn, 1969).

LAND TYPE PLATEAU UPPER SLOPE MID SLOPE LOWER SLOPE LOWLAND VALLEY
(eroded) (colluvial) (collwaral) (culluviel)

§ herd laterite
§ qQravelly soils
l colluwium

— runuff/intiltraetion

) —
ety

NI A

Color topsoil - strong brown dark reddish brown | stronqg brown dark reddish
brown
Texture topsoil laterite/qgravel (gravelly) sandy | sandy loam loamy sand clay loam —
clay lomm
Depth of profile over laterite (am) < 20 20-100 >100 - - -
Drainage well-dreined well-drained well-drained well-drained well-drained : periodically
sur face runoff surface runoff surface runoff slight runoff locally period- inundated

1cally water-

logged
Vegetation/majur crops shrubs none none/saome millet ®1]let/sorghum sorghum -
Classification (USDA Soil Taxonomy) - Typic Haplustalf Ustochrept Udic Ustochrept Udic Ustochrept =
Classification (French-ORSTOM) Sols ferrugineux tropicaux lessivés | Sols fersiallitiques, non lessivés

87 Source: Stoop, 1987a.
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Differential rates of wind and water erosion across seemingly uniform surfaces,
the impact of specific biological features, and irregularities in the surface topography
and underlying hydrology provide examples of some of the different sources of random
variance which can influence agricultural production, yet which cannot be generalized
or accounted for in any systematic fashion (Wilding and Drees, 1978). Moormann and
Kang (1978), as well as others (Brouwer et al., 1993), suggest that biogenetic forces
are responsible for much of the microvariations found within individual toposequences.
Differences in vegetative cover, the effects of individual trees on soil organic matter
content and microclimatic influences (e.g., Charreau and Vidal, 1965), the activities
of termite communities which increase drainage and bring to the surface fine, often
nutrient-rich materials, including clays (Warner, 1991),%® and human disturbances in
the form of mixing soil layers, disruption of structural integrity, changes in vegetative
cover, accelerated (and abated) erosion levels and the removal and addition of organic
matter, all play significant roles in the formation of microvariations and the evolution
of soil structure and fertility in specific sites. At the field level, such variations across
the landscape begin to define the realities that farmers face in managing their different

production systems (e.g., Carter and Muwira, 1995).

%8 |n the Sahelian and Sudanian environments of West Africa, as much as 70% of
the above ground woody biomass is thought to pass through termites. The short and
long-term management implications of this are poorly understood and possibly under-
appreciated (Josens, 1983). The density of termite mounds varies by area and species.
In Nigeria, mound densities average 32/ha, equating to roughly 2-3 percent of the land
surface being covered (Kang, 1978). Termites can bring to the surface significant
amounts of clay that have been translocated from the surface soil horizons. In addition
to contributing to moisture retention, these clays can also increase the CEC of the soil,
improving the nutrient-holding capacity of the areas immediately adjacent to the
termite mounds (Miedema & van Vuure, 1977).



70

Vegetative Cover
Large Scale Categorization

The composition and location of plant communities within the OHVN zone are
the result of two main categories of influences: those associated with the ‘natural
site,” or basic growing requirements of each species, and those of ‘socio-economic
site’ which, through various human activities, delimits the range where species are
allowed to grow (von Maydell, 1990). The natural sites for different species are
primarily governed by water availability--the quantity and distribution of rainfall, the
water-holding capacity of different soils, the proximity to groundwater, the
topographical concentration of seasonal flows, and the ability of species to endure
annual periods of drought, as well as longer-term fluctuations (Lawson, 1986; Hills and
Randall, 1968; Bille, 1977). Species distributions therefore not only follow general
rainfall boundaries, but also topographical contours and underlying variations in soil
types and hydrology. Aspects of this can be seen in Figure 13, which shows the
distribution of the more common agroforestry and locally dominant species based
solely on rainfall. While some species exhibit a great deal of elasticity in their overall
requirements, others are much less tolerant (von Maydell, 1990). Variations in soil
properties (nutrient stores, pH)(Hills and Randall, 1968), sensitivity to varying levels
of sunlight', shade, alleopathic reactions, grazing, fire and wind are additional
parameters that shape the positioning of individuals within suitable sites in the

landscape.
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Figure 13. Range of Common Tree and Grass Species Based Upon Rainfall
Reguirements.**
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A common characteristic of species inhabiting semi-arid environments is their
extensive underground nutrient stores that provide them with a great deal of plasticity
in responding to significant and enduring shortfalls of precipitation.’ In general, the
vegetative communities (both living and represented in the soil seed bank) of the Sahel
are very resilient and will ‘spring back’ to their former structures if left alone.
Observations in the OHVN and results of several exclusion studies’' show that even
on the most degenerated sites, a significant ‘rebirth’ of vegetative communities is
possible if they are left undisturbed (e.g., Hopkins, 1965; Bradley, 1977).

Because of long-term human influences within the Sudanian and Sahelian zones
of West Africa, very few 'natural’ vegetative communities remain. Historical evidence
indicates that fire has been a major factor shaping the Sudanian and Guinean zones for
possibly the past 2,500 years (Mdller, 1855 in Hopkins, 1965). In some areas
prolonged and excessive grazing pressure has meant a reduction in fragile and more
desirable species, causing a shift towards plant communities of hardier and less
palatable species. In addition to brush fires and livestock grazing, the cutting of trees
for fuelwood and charcoal manufacture, and over-harvesting of secondary products are
among the many influences identified as contributing to the general decrease in species
diversity and a reduction in the overall density of above-ground vegetative cover in the

Sahelian region (e.g., Gretzner, 1988; NRC, 1984b).

70 Studies completed in Senegal during the 1968-73 drought showed that while
rainfall in the area had dropped by 45%, herbaceous biomass production initially fell
only 20%, although as the drought continued biomass production dropped to virtually
nil (MacDonald, 1986).

' Studies where specific sites are fenced-off to allow natural regeneration and
growth to occur without interference from domestic livestock.
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The Distribution of Vegetative Communities Within the OHVN

Since the initial classification of West African vegetative zones (Guinean,
Sudanian, and Sahelian zones) proposed by Chevalier (1900), a number of schema and
descriptors have been used to differentiate the relatively seamless transition from
closed canopy moist forest to open desert (see Lawson, 1986).”2 Following Lawson
(1986), this discussion uses Chavelier’s (1900) vegetative zones to delimit general
divisions in the plant communities found in the OHVN zone. Special attention is given
to the range of dominant and useful species, especially those occurring in the principle

agroforestry associations common to the zone.

The Northern Guinean Zone. At a minimum, perennial species inhabiting this zone must
be able to endure the eight month dry season between rains, which bring 900-1250
mm of precipitation each year (Lawson, 1986). Expanses of open canopy dry forest
are common, with patches of closed canopy forest, especially along riverain and
undisturbed low-lying areas. The primarily deciduous tree species allow a grass
understory to exist in most areas. This grass cover varies from scattered tussocks in
more heavily forested areas, to tall grass savanna species (>80 cm.) in the open areas
of grassland. Farmers in this area report the appearance of ‘new’ weed species in
recent years, species whose range has apparently shifted southward with the
downturn in precipitation.

Plant communities in this zone are thought to be fire climax. The influence of

dry season fire is the basis for commonly referring to this area as 'derived savanna,’

2 The lack of consistency in the various perspectives on delimiting vegetative
zones is demonstrated by the 1981 and 1983 map series of West African Vegetation
produced by UNESCO. The former uses "savanna’ types as its primary descriptive unit,
while the latter uses ‘woodlot’ types.
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evident in the abrupt transition from savanna to closed canopy moist forest (occurring
in less than 150 meters further to the south)(Hopkins, 1965). In the absence of fire
and other forms of human disturbance, this zone, as well as much of the Sudanian
zone, would revert to closed canopy dry forest (Lawson, 1986). In agricultural areas,
trees with economic importance, dominated by karité (Vitellaria paradoxa), form the

extensive 'agroforestry parklands’ for which much of West Africa is noted.

Table 4. The Principle Grass and Tree Species of the Northern Guinean Zone.”?

Trees ' Grasses

Afzelia africana Andropogon gayanus
Bauhinia rufescens Andropogon pseudapricus
Cordyla pinnata Ctenium newtonii
Daniella oliveri Cymbopogon giganteus
Erythrophleum guineense Vetiveria nigritana

Ficus guaphalocarpa
Isoberlinia doka
Khaya senegalensis
Pterocarpus erinaceus
Vitellaria paradoxa

The Sudanian Zone. In the somewhat drier Sudanian zone, averaging 600-900 mm of
rainfall per year, the impact of a historically higher population density,’* with its
associated agriculture, grazing, and use of fire, is much more apparent in the structure
of woody perennial populations. Save for riverain and protected areas, mature closed
canopy forest is scarce, although dense tree stands and thickets are common. The

wooded savanna and open glades are populated with both shorter stemmed grasses

73 Source: IBPGR, 1984; PIRT, 1989; Steentoft, 1988; von Maydell, 1990.

7% The higher population density of this area is associated with the historical
prevalence of ‘river-blindness,’ and trypanosomiasis carried by the tsetse fly, in the
moister regions of the South.
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and broad and fine leaf deciduous species, characterized by their thick fire-resistant
bark. As with the Northern Guinean zone, the dominant woody perennial in highly
populated areas are those with economic value (such as karité, tamarind (Tamarindus
indica), and néré (Parkia biglobosa), although their densities decline noticeably as one

moves northwards.

Table 5. The Principle Grass and Tree Species of the Sudanian Zone.”®

Trees Grasses

Acacia albida Andropogan gayanus
Adansonia digitata Ctenium elegans
Annona senegalensis Hyparrhenia spp.
Azadirachta indica Pennisetum spp.
Bombax costatum Panicum anabaptislum

Cassia sieberiana
Grewia bicolor
Lannea acida
Lannea microcarpa
Parki biglobosa
Tamarindus indica
Vitex doniana
Ximenia americana

The Southern Sahelian Zone. Averaging between 250 and 600 mm of rainfall per year,
the Sahelian zone supports both lower human population levels and plant densities.
Just below the northern limits of this zone, woody perennial are able to obtain
sufficient moisture to spread out beyond the seasonal water courses, reaching
densities of up to 40 percent coverage in some of the better sites of the southern
Sahel (Steentoft, 1988). Following a north-south transect, species diversity shows a

sharp increase, from just over 30 in the extreme North, to over 120 species in the

7S Source: IBPGR, 1984; PIRT, 1989; Steentoft, 1988; von Maydell, 1990.
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South (von Maydell, 1990). This area is dominated by a variety of thorn-bearing acacia
and other s;pecies that lend themselves to the description of ‘thorn-scrub.’ Due to the
lack of sufficient fuel load to support brush fires (Lawson, 1986), fire is less of a factor
in shaping the structure of plant communities in this area. However, intensive grazing
and the lopping of branches by herders has resulted in wide expanses of exposed soils

and the characteristically architectured shrubs and trees.

Table 6. The Principle Grass and Tree Species of the Southern Sahelian Zone.”®

Trees Grasses

Acacia senegal ' Aristida spp.

Acacia seyal Cenchrus spp.
Acacia tortilis Chloris spp.

Balanites aegyptiaca Eragrostis tremula
Boscia senegalensis Panicum turgidum
Grewia bicolor Schoenefeldia gracilis
Moringa oleifera

Sclerocarya birrea

Ziziphus mauritiana

Chapter Summary

The constantly interacting and evolving natural resource systems described in
this chapter present farmers with a dynamic mosaic of resources which they must
attempt to manage. Certain elements of these systems, such as soil nutrient levels, are
relatively stable, showing moderate, discernable year-to-year changes that are open to
management interventions. Other variables, such as yearly rainfall (its on-set, duration,
and spatial and temporal distribution) and the associated flood levels, can only be

anticipated and reacted to within the context of a particular season. The composition

76 Source: IBPGR, 1984; PIRT, 1989; Steentoft, 1988; von Maydell, 1990.
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of the different vegetative communities, and changes in weed populations, provides
yet another source of variation that reflects elements of both long- and short-term
environmental changes, as well as the influence of human activities.

In sum, farmers living in areas at the margin of secure agriculture face greater
extremes in environmental variability, and must contend with an overall larger range
of contingencies, and do so with fewer resources, than is the case with their
counterparts living in more stable and well-endowed regions. As Chapters IV and V will
illustrate, the lack of abundant and stable natural resource systems requires farmers
. to rely upon their detailed knowledge of local environmental variations and adaptive
creativity to secure their livelihoods. The major attributes of the physical environment
also demand that the formal research and extension system adapt its activities to
reflect the overall limitations of the area, and respond appropriately to the specificity
of conditions which farmers face, if they are to play a significant role in assisting

agricultural development within this area.



CHAPTER IV. Agricultural Performances, Diversification, and Household Economic
Production Portfolios

In recognition of the major influence that the environment of the OHVN zone
has on farmers’ behavior, this chapter examines the basic patterns of individual and
household responses to the fluctuating physical and social conditions of the zone.
Richards’ (1989b) conceptualization of agriculture in ‘complex, diverse, risk-prone’
environments as a fluid ‘performance’ provides the point of departure for this chapter’s
discussion of some of the principle themes associated with farmers’ adaptive behavior.
At the household level, agricultural performances are described as being but one, albeit
central, part of a larger set of ‘'household performances’ that involve the investment
of resources in a wide range of agricultural, on-farm, value-added processing, and on-
and off—farm non-agricultural activities. In analyzing the different patterns of household
economic diversification found across the OHVN zone, the concept of household
economic ‘portfolios’ is introduced as a way to characterize the array of investment
opportunities and production constraints which households face in various locations.
These concepts--individual performances, household economic diversification, and
portfolio areas--are important not only to gaining a clearer understanding of the nature
of agriculture in the region, but are also critical to understanding the development of
local knowledge systems and farmers’ innovative skills. Furthermore, the patterns of
individual and household responses described in this chapter represent essential

aspects of local production systems that external agencies must recognize and respond

78
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to if their efforts are to have a significant and lasting impact.

Agriculture as Performance

At the local level, the heterogeneity of natural resources outlined in Chapter i
is paralleled by an equally variable set of household resources, production objectives,
and personal attributes of individual managers. Under such conditions, agriculture is
best described as a dynamic performance (Richards, 1989b), or, more accurately, as
a set of linked performances through which individuals respond to the evolving set of
physical and social conditions of each production cycle. The general nature of these
performances is described by Moris (1991:27):

African farrﬁers respond to an unfolding scenario of changing opportunities and

constraints (e.g., wet vs dry years, early vs late onset of the rains, pest

outbreaks in a particular crop, unplanned labor shortages, and so forth)...[T]hey
bring to their farming an accustomed ’script’ (Vierich, 1987), modified as the
season unfolds in a manner Richards (1989) likens to a musical performance,
or which Stewart (1986) describes as ‘response farming.’
The concept of 'agriculture performances’ is used in this chapter to represent the
application of rural peoples’ knowledge, skills, and creativity in adapting to the
conditions of each season as it progresses.

At the onset of each production cycle, farmers begin with a _fairly general plan
for the allocation and management of the available physical and household resources
(e.g., land, labor, equipment, inputs, seed stock). In any given year, however,
constraints imposed by any number of the essential resources may cause even these
initial plans to deviate significantly from what farmers know as the ‘best’ practices.
As the season unfolds, changes in the productive potential of the available resources,

coupled with unforeseeable delays or variations of other influences (e.g., rainfall, plant

disease and pest outbreaks, human iliness and equipment failure), require farmers to
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modify and reformulate their initial plans. As Richards points out, the "layout of
different crops in a field is not a design but a result, a completed performance. What
transpired in that performance and why can only be interpreted by reconstructing the
sequence of events in time. Each mixture is a historical record of what happened to
a specific farmer on a specific piece of land in a specific year" (1989b:40). Viewed in
this way, farmers’ agricultural performances represent elements of both ‘scripts’ of
traditional, or preferred, response patterns, and provisional adaptations that farmers
elect, or are required, to implement in response to unforeseen events. In furthering
.Richards’ (1989b) analogy between agriculture and music, these two features,
tradition and adaptation, can be seen as representing the melodic themes and

improvisational nature of farming in Sahelian West Africa.”’

Agricultural Themes
Although arange of individual practices exists at the local level, farmers never
wholly depart from their proven agricultural themes, except under the most extreme

conditions.’”® Certain elements of these basic ‘themes’ are evident in the data

7 This improvisation should not be interpreted, as by some (e.g., Batterbury,
1993), as suggesting that Sahelian farmers are incapable of conceiving and carrying
out plans for the management of natural resources. The timeframe of natural resource
planning (e.g., tree planting and construction of erosion control structures), and the
responses made by farmers in managing their crops during the course of a single
season, are separate, but not mutually exclusive, aspects of agricultural management.

78 Under conditions of severe drought, farmers may be forced to abandon much of
their regular crop production activities and devote their remaining energies and
resources to collecting wild grains, fruits and vegetables. Some village elders
interviewed related the now familiar anecdote of having to raid ant and termite stores
to secure grain during the worst of the droughts. Most of the older farmers interviewed
told of having had to rely to some extent upon ‘wild foods’ (e.g., Paspalum spp. and
Dio scorea spp.) during the past droughts, although they said that this was of declining
nec essity because "the trucks" now arrive to deliver relief food during times of crisis.
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collected on cropping patterns. In the OHVN zone, as throughout the region,
intercropping accounts for 70-80 percent of the cultivated surface area, dominated by
a half dozen principle crop associations (DRSPR/OHV, 1992; Norman et al., 1979).
These major associations, as reported by farmers (shown in Table 7), illustrate some
of the common elements of farmers’ decisions concerning intercropping mixes--
legumes paired with cereals, and crops with different maturation periods, nutrient, and
moisture needs paired with each other. When specific soil types are considered,
farmers also utilize a number of well-documented pairings of crops and specific

varieties with soil types.”®

% For example, varieties of red sorghum, tolerant of water-saturated soils, are
planted in clayey soils and the annually inundated bas fonds areas, while millet is
planted in the droughty upland soils, and white sorghum and maize, with higher
Nutrient needs, are typically planted in the inner and more fertile bush fields (e.g.,
Harlan and Pasquereau, 1968; Matlon, 1980; Stoop, 1986; 1987a; 1987b; Vierich and
Staop, 1990). Further examples are provided in Chapter V in terms of farmers’
maa nagement of ‘'microenvironments.’
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Table 7. Major Cropping Associations for Three Types of Farmers in the Northern and
Southern OHVN Zone.%

Kanika (North) Déguéla (South)
Culture Type 13" | Type 2 | Type 3 | Type 1 | Type 2 | Type 3
Mil/Sorgho .10
Mil/Niébé/Sorgho 4.43 2.65
Mil/Niébé 2.00
Sorgho .65 .78 2.25 1.23
Sorgho/Niébé 2.49 1.45 1.00 2.42 .90
Sorgho/Arachide .34 .54 .25 21
Mais .35 .03 .50 .22 .22
Arachide .15 .23 .22 .18 .30
Dah .10 .06
Vouandzou .25
Mil .60 .03 5.00 2.00 .75
Mil/Niébé/Sorgho/Dah 3.00
Mais/Mil .15 3.00 1.67 3.00
Mais/Mil/Niébé
Riz .40 3.50 1.56 1.19
Coton/Niébé .05
Sorgho/Dah .15
Mais/Sorgho 2.75 1.20 1.39
Coton 2.00 1.00
Arachide/Dah .26 .16 .28
Mais/Mil/Courge/Cala 4.00
Fonio .25

Other aspects of farmers’ general ‘themes’ can be seen in farmers’ preferences
for handling specific types of adversity. In the OHVN zone, for example, farmers make
arange of adjustments in their management practices during low rainfall years. In order
to reduce competition for scarce soil moisture in low rainfall years, the principle cereal
fields receive an additional weeding in the hopes of salvaging some kind of a harvest,
while other fields are, in effect, abandoned. In years when major replantings are
necessary, farmers abandon specific marginal sites, such as the thin and gravelly

upland soils and inundated bas fonds, and concentrate their remaining resources on the

80 Source: DRSPR/OHV, 1992a.

81 See Chapter VII for definition of Farmer ‘Types.’
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more fertile inner and outer fields (see Matlon, 1980). When major replanting is
required, or the initial planting is delayed, farmers favor crops and varieties with
shorter maturation periods. Both men and women farmers identified a number of such
shifts in the importance of specific food and market crops and specific varieties during

‘poor’ as opposed to ‘average’ years (see Table 8).52

Table 8. Change in Importance of Food Crops in ‘Good’ Versus ‘Bad’ Years, in the
Northern and Southern OHVN Zone.

Kanika (North) Samako (South)
Men Women Men Women

Good Bad Good Bad Good Bad Good Bad
Millet Millet Millet Millet Sorghum Maize Sorghum Maize

(long) (rapid) Sorghum (rapid) Arachide Sorghum Maize Sorghum
Millet Sorghum Horicot Sorghum Millet/ (rapid) Arachide

(rapid) (rapid) Arachide (rapid) Maize Rice
Arachide
Sorghum

Agricultural Improvisation

In order to understand and appreciate the more improvisational aspects of local
farming préctices, it is necessary to look beyond the general ‘themes’ in farmers’
behavior. The data collected on intercropping, for example, typically treats one millet-

bean intercropping pattern the same as the next.®® The use of specific varieties,

82 |n these discussions, farmers were encouraged to apply their own subjective
definition of ‘good’ and ‘bad’ years. The only caution given was that they should not
equate "bad" with disastrous. The intent of these discussions was to elucidate the
general types and range of changes farmers tended to make once they felt such
actions were necessary, rather than their survival strategies under dire circumstances.

83 More detailed studies on farmers’ intercropping practices have found as many
as 23 different crops involved in 230 to over 300 intercropping associations (e.g.,
Norman et al., 1979; World Bank, 1979). Many associations are planted in only a
portion of an entire field, and are often sown at a later date, by a different manager,
as time and resources permit. Such minor associations constitute an important



84

planting densities, and variations in the temporal and spatial arrangements of different
crops®* aré not accounted for, yet these features are critical not only for
understanding the specific agroecological interactions taking place, but in completing
the story of how and why a particular association was established. As cautioned by
Richards (1989b), it is also important not to confuse the apparent logic of farmers’
practices with the results of a completed performance. Certain types of variation, for
instance, are due to the specific technologies selected, rather than as a resuit of
concerted planning on the part of the farmer. As one example, a common labor-saving
practice used by farmers in the OHVN is to mix millet and/or sorghum and cowpea
seeds to a desired proportion (often based upon seed availability) in a small gourd bow!
for planting. ‘Pinches’ of this mixture are then sown with a short-handled planting hoe,
daba, in holes spaced according to the stride length of the individual performing the
operation.®® Not only are the exact number and kinds of seeds planted in each hole
variable, but the total stand density in these fields can vary, depending on whose labor

(stride) was available for planting.®® In this example, farmers’ behavior is driven more

resource for the household cuisine and sources of income for specific individuals.

8 In the OHVN, for example, Dah (Hibicus spp.) was found to be planted in four
different ways in a single sorghum field: as a border crop; as alternate plants within
a single row; in alternate rows; and in the furrow between rows. Each of these
arrangements have different inter-species dynamics, yet would be recorded as a single
intercropping mix in most surveys (if recorded at all).

8 A more labor-intensive strategy is to delay the planting of beans in millet fields
in order to minimize moisture competition with the primary cereal crop during early
growth, as well as to reduce the risk of an early season drought harming the bean
crop, which is more susceptible during this period.

88 Selection of planting material, and the related cultural operations, are part of a
larger set of performances carried out in response to the particular characteristics of
the field, its fertility level, soil structure, weed populations, and the availability of
ho wsehold resources to till, plant and weed.
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by labor constraints than by an intent to "implement a general theory of inter-species
ecological éomplementarity" (Richards, 1989b:40).%’

Just as general survey data on cropping patterns can obscure the important
agroecological and social dimensions of farmers’ management practices, so, too, can
hypothetical discussions on management decisions lose sight of the various real-life
influences which ultimately determine what actions are undertaken. For example,
farmers’ general comments concerning their responses to early or mid-season drought
do not necessarily represent the actual management practices used in a specific year.
Such comments provide an impression of what farmers would choose to do, all other
variables remaining constant, rather than an actual record of farmers’ completed
performances in a specific year. In one sense, farmers’ comments solicited in this way
are "out of time" (Richard, 1989b:40), devoid of the intervening ‘in time’
circumstances of Sahelian life that constantly force farmers to alter their behavior.

Observations of farmers’ ‘in-time’ behavior under real-life conditions reveal a far
more dynamic process of adaptation in the face of muiltiple, and often countervailing,
influences. Watts (1983), for example, describes a number of different types of
adjustments in field use, plant spacing, and crop and varietal selection that farmers
make in response to particular stresses, while Mortimore (1989) provides details of the
broader, inter-annual production strategies adopted by households with differing levels

of assets (cf. Toulmin, 1991). This kind of data exemplifies the more improvisational

87 In another illustration, the highly integrated agroforestry gardens found in the
southern part of the zone are typically manured with kitchen wastes and planted to
thin stands of cereals. The household wastes contain a large number of viable seeds
(a fact known by farmers) from a number of different crops (the composition of which
iS not known), which are then allowed to prosper wherever they sprout. The result is
a randomly "intercropped" plot which may contain over a dozen different varieties,
giwving the appearance of a highly integrated cropping system for those trained to look
fo s such things, yet produced entirely through chance associations.
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aspects of agricultural performances--aspects that portray agriculture as the product
of a series of decisions, made ‘on the fly,” and influenced by both a farmer’s
knowledge and her or his access to resources, rather than as the implementation of a

unitary plan or a series of fixed contingencies.

Household Economic Performances®®

The economic strategies pursued by rural households reflect many
characteristics similar to those illustrated by farmers’ individual agricultural
‘performances. Depending upon the conditions of each season, what resources are
available, and the particular household’s preferences and needs, investments are made
in a wide range of economic activities that not only provide security, but also serve to
fully exploit the available opportunities. In general terms, household economic systems
can be characterized as "multi-enterprise production units...far from purely
agricultural...[where]... household members are typically part-time farmers and are
simultaneously engaged in a variety of non-farm production activities”" (Hunt,
1991:49). Studies in the OHVN, as well as elsewhere in the region, show that non-
agricultural activities provide from 40 to nearly 70 percent of household revenues
(DRSPR/OHV, 1992c; Matlon, 1977; Reardon et al., 1992; Reardon et al.,
forthcoming; Sundberg, 1989). This point is underscored by the fact that a majority
of households in the central OHVN zone are not self-sufficient in basic grains; roughly
20 percent of the grains for consumption are purchased, with a greater share being
purchased during years of poor production (see Steffen, 1992).

Household wealth is an important influence on the degree and types of

88 This section builds upon an earlier draft of this material in Bingen et al., 1994.
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household economic diversification; the poorest and wealthiest households®® tend to
have the most diversified household economic systems, although for very different
reasons (Lewis, 1979; Koening, 1986a; Grosz-Ngaté, 1986). In the OHVN, poorer
households (which in most cases are those with fewer members) diversify through
necessity; they are unable to make ends meet through agriculture alone. Wealthier
households, on the other hand, tend to diversify based on ability; sufficient labor and
accumulated capital allow these households to release labor from agriculture to invest
in other activities (cf. Reardon, et al., 1992). Seasonal labor migration (e.g., Lewis,
1979; Mazur, 1984; Reardon et al., 1992; Reardon et al., forthcoming; Van Westen
and Klute, 1986) and the economically and nutritionally important resources gathered
from common property reserves (e.g., Falconer, 1990; Scoones, et al., 1992) are just
two examples of the broad spectrum of opportunities from which household decision-
makers choose in attempting to maximize their opportunities, maintain social solidarity,
and reduce economic uncertainty and risk. Just as with individual agricultural
performances, the allocation of household resources in various economic activities is
not static, but rather reflects the particular conditions of the season, individual
preferences, and skills of individual household members. Understanding the breadth
and fluidity of this diversification is an important starting point for organizations

interested in improving the economic welfare of rural households.

The Social Organization of Household Production Systems
Most decisions on economic diversification evolve out of the social organization

of the household--i.e., who controls what resources. Based upon field observations and

8 The use of ‘poor’ and 'wealthy’ are used here as relative concepts. Household
wealth was not measured, nor were households ranked, in this study.
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several detailed anthropological studies on the social organization of land, labor and
other resources in Bambara-Malinké households and communities (e.g., Becker, 1990;
Koening, 19864a; Lewis, 1979; Grosz-Ngaté, 1986; Toulmin, 1991; 1992), a number
of generalizations can be made regarding the organization of household production
systems in the OHVN zone.?° Each village is organized around a male-dominated
hierarchy of lineage and age, with the eldest member of the oldest generation,
generally of the founding family, serving as village chief (e.g., Lewis, 1979). Within the
village, the extended family household is the primary unit of social organization.
Households are commonly referred to as the gwa (meaning literally ‘the hearth’); "the
unit that farms a common field and eats most, if not all, of its meals from a common
granary" (Toulmin, 1991:117).®' While households may average from 18-20
members, in reality they constitute a bi-modal population of larger complex households
of 23-30 members, and smaller, generally newly-formed or economically insecure,
households of 7-10 individuals (e.g., Toulmin, 1991; Becker, 1990).%2 Polygamy is
common. Families, presided over by the eldest male, are grouped into compounds, or
du, where common walls of the various dwellings, pens and appendages form a self-

contained unit surrounding a central courtyard(s). Depending on the village, individual

% The OHVN zone is populated by three dominant agricultural groups and one
pastoral group. The Bambara are by far the most numerous, occupying the central part
of the zone, with the Malinké concentrated in the southern and westernmost secteurs
of Bancoumana, Kangaba and Kati (BECIS, 1991). Several authors note that there is
little difference in the social structures of these two groups, and have accordingly
treated them as essentially the same (Koening, 1986a; McConnell, 1993; Moseley,
1993). To the north, the Sankoré populate much of the Boron, Banamba, and parts of
Sirakorola secteurs (BECIS, 1991). The pastoral Peuls reside throughout the zone.

%' Family groups with more than one gwa may be showing signs of an imminent
breakup (Lewis, 1979).

92 72-84 percent of the households are of the larger, complex type (Becker, 1990;
Toulmin, 1991).
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compounds can be linked together, organized into neighborhoods or wards within the
larger village,®® or separated into a loose federation of individual concessions
spreading over several square kilometers. Some villages that have experienced
significant growth have splintered, due often to resource pressure (e.g., land, water)
and/or social tensions, into a number of separate hamlets located at some distance
from each other.

Under the management of the eldest active male, family members of each
household hold first allegiance to the cultivation of its main communal fields. Tasks are
generally gender-based, although the exact division of labor can vary considerably by
household and region (e.g., Lewis, 1979). Men generally perform the heavy tasks of
clearing fields, plowing, and use of animal traction, with women doing much of the
planting, weeding, and harvesting. Other activities, such as winnowing grain, are
exclusively a woman'’s task. Around the age of ten, children begin to accompany their
parents into the fields and begin learning their separate gender roles in earnest (e.g.,
Cross and Barker, 1991). By age 12-14, children are active workers in the communal
fields (Grosz-Ngaté, 1986).

In addition to contributing labor to the cultivation of the main communal fields,
individuals may also cultivate one or more joint or personal fields subject to land
availability énd the adequacy of household labor.** For men, individual fields are

generally planted to a cash crop. Depending on their age and the status of local land

93 Wards are often established along kinship or religious lines (e.g. Lewis, 1979).

% Lewis (1979) notes that personal fields detract from the yield performance of
communal fields, and a household whose members operate a number of individual
fields may be showing signs of internal discord. This latter contention is rejected by
Becker (1990), who maintains that an increased emphasis on personal fields may in
fact represent an organizational innovation to increase the flow of cash to individual
family members within an increasingly market-oriented rural economy.
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availability, women may cultivate a field of peanuts, millet, or rice.®* Women use their
personal fievlds to generate cash, and to cement social ties and supplement the
household cuisine (Lewis, 1979; Grosz-Ngaté, 1986). Most women also manage a
small garden plot. These garden plots have become increasingly important sources of
dry-season income.

Aside from the intra-household demands for labor, individuals also take part in
a number of other labor-sharing arrangements and remunerative work groups.
Depending on the solidarity of the village, this may include work in age-set groups
(ton), ward labor, or ad hoc and gender-specific arrangements, such as house or
granary building for men, or the winnowing of grain for women (Lewis, 1979).
Although there is some outright granting of assistance to poorer households, most
loans of labor, equipment or animals involve the remuneration of cash, grain or labor
in kind (for more detailed discussions see Lewis, 1979; Grosz-Ngaté, 1986; and

Toulmin, 1991).

The Diversity of Household Economic Activities
Agricultural Surplus and Cash Crops. To generate income, farmers from all areas of the

OHVN zone rely upon the sale of surplus food stuffs and one or more cash crops.

% Women are generally able to secure individual fields once they have reached
menopause (often synonymous with being the senior wife who controls the hearth and
is no longer responsible for making the t6--a stiff West African porridge made from
ground sorghum or millet)(pers. com. Arnoldi; Grosz-Ngaté, 1986), and their labor is
no longer needed in the communal fields. In some locations, the women of the
household may jointly manage a separate field (cf. Lewis, 1979). In others, as with the
case in the southern OHVN where severe land shortages existed, women may only be
able to secure usufruct rights to their husbands’ fields during the peanut rotation of the
cropping cycle. Younger women can at times secure a small plot of valuable rice land
for themselves by doing favors for an older woman, such as bringing food out to the
fields.
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WAhile the sale of surplus grain is generally dependent upon the growing conditions that
year, the decision to engage in cash crop production reflects individual preferences,
household capacities, and a number of other factors, including agroecological
limitations, market proximity and access to transportation, and institutional support.®®
The staples most commonly sold are millet, sorghum, fonio and maize,®” while
common cash crops include cotton, peanuts, tobacco, garden vegetables (e.g.,
tomatoes, onions, okra, eggplant, pepper, and many others), fruit (e.g., mangoes,
citrus, bananas, watermelons), livestock and animal bi-products (e.g., eggs, milk, and,

~more recently, manure sales).

On-Farm Agricultural Activities. In addition to sales of agricultural produce (crops,
seeds, animals and by-products), households also rely heavily upon earnings from a
number of on-farm value-added processing activities. Farmers identified over a dozen
major income-generating activities involving the transformation of produce and by-

products from their cropping systems (see Table 9).

% In a survey conducted by the DRSPR/OHV, food security was indicated as the
main objective in crop production for 80 percent of the households sampled
(DRSPR/OHV, 1993c).

97 In some of the more remote villages visited, farmers expressed a reluctance to
engage in sales of grain that resulted in grain leaving the village (cf.Lewis, 1979). In
one village, farmers involved in a seed multiplication program had sold very little of the
improved seed they had produced, preferring instead to keep virtually all of it in
warehouses for village food security. Other communities were building communal
granaries into which each household would place a certain amount of grain for use in
the case of emergencies.
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Table 9. On-Farm Value-Added Processing Activities.

Gardening (dried veg.) Tamarind (dried; beverage) Forage (dried)

Karité (butter; soap; Dah and Sisal fiber (cord) Baobab (dried leaves

etc.) & fruit)

Néré (powder; Henné (dye) Skins (dried &

soumbala) tanned)

Dah (fermented & dried) Sorghum and Millet Stalks Prepared foods &
(mats; construction material) Cheese

Many of these activities involve the processing of ‘'secondary’ or indigenous
crops that are an integral part of the local production systems. In Mali, as many as 90
percent of the households engage in processing karité where it is common. In the
OHVN, the sale of ‘wild’ fruit products are women’s most important source of income
(DRSPR/OHV, 1993c), with as much as 60 percent of their income coming from the
sale of products made from karité oil (Luery, 1989). Local economies in many areas
are driven by sales of karité products to the extent that, in years with low nut

production, local market activity is depressed (Grigsby, 1989).%®

On-Farm Non-Agricultural Activities. On-farm, non-agricultural activities include the
gathering of fuelwood, charcoal production, collection of wild and cultured honey,
fodder production, pottery making, and numerous others (see Table 10). These
activities require varying degrees of skill and/or the use of specialized equipment. In

the larger towns of the zone, sufficient demand and market integration allows

%8 Karité nut production fluctuates widely between years. Although the cause and
control of this variance has as yet eluded researchers and farmers alike, it has been
noted that late dry season fires can damage the flower set of the trees, affecting their
productivity (SPORE, 1991). Areas in the northern part of the zone have lost
significant numbers of karité and other trees through the past decades of drought and
reduced rainfall.
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individuals to specialize in certain enterprises as bona fide tradespersons (e.g.,
merchants, tailors, bakers, butchers, jewelers, etc.).®® In most rural areas of the
OHVN, however, these activities fall far short of full-time vocational occupations, and
in no way should be confused with the occupations associated with specific ethnic
groups and castes, such as herding, blacksmithing, and commercial fishing, or even

with calabash mending, which is performed by women of the woodworker casté

{Lewis, 1979).

Table 10. Types o‘f On-Farm Non-Agricultural Income Generation.

Bee Keeping Jewelry Making Wood Cutting Bricklaying

Baking Hunting/Fishing Petty Commerce Cloth Dying
Tailoring Pottery Basket Weaving Charcoal

Trad. Medicines Carpentry Cloth Making Secco Construction
Well-digging Midwifery Yarn Spinning Repairmen

Many non-agricultural activities involve the exploitation of local common
property, or open access, resources.'® However, throughout the zone, villagers
report a range of ownership patterns exerted over different forest resources. For
example, the majority of wild fruits and other tree products are treated as open access
resources, available to anyone who chooses to spend the time collecting them.

Specific species, on the other hand, such as the karité, often have some degree of

9 In the early part of this century over 380 distinct trades were recognized in
Northern Nigeria. Over 60 percent of these have since disappeared with the influx of
cheap European imports (Watts, 1983).

% QOpen access resources are those for which there are no functional rules of
management or use, while common property refers to those jointly owned resources
where a group both exercises exclusionary control and enforces rules of conduct (e.g.,
NRC, 1986).
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control applied to their use, as in a common property resource. Other species, such as
the baobab, are often individually owned, either through inheritance, planting, or on
a less-permanent basis, established by pruning their branches to increase productivity
(Lewis, 1979). Traditional systems of local control and management over entire
forested areas have largely broken down through the imposition of governmental legal
codes. In one of the northern study villages, economically marginal households and the
elderly (through the assistance of a NGO) were much involved in the cutting and sale
of fuelwood. Although villagers noted a marked reduction in forest cover and the
diminished availability of certain medicines and other forest products because of the
decimation of their forest, they were legally powerless to do anything because the
individuals involved in the cutting had obtained the necessary government
permits.'®' In contrast, another of the study villages in the South has maintained
exclusive control over a seasonal fishery which it has successfully managed and shared
with two neighboring villages for generations (McConnell, 1993). Villagers reported
that, in general, these local, non-agricultural activities involving open access and
common property resources are of greater importance to the incomes of women, the

elderly and economically marginal households.'%?

101 Cutting permits are issued on a time basis, i.e., for a specific number of days,
unrelated to the area of forest or quantity of timber cut. This particular village was
lobbying the forest service to declare their remaining forest land Foret Classé, thereby
effectively protecting it from any further degradation. In some of the southern areas
of the zone, outsiders have come in and logged off all of the valuable species
(Moseley, 1993). The problems related to common properties in Mali and the
dissolution of communal control over resources has been widely studied (Thomson et
al., 1986; 1987; Djibo, et al., 1991).

102 A recent market study in Burkina Faso, for example, found that 91 percent of
the people selling forest products were women (Guinko and Pasgo, 1992)
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Off-Farm Employment. For most households in the zone, the economic contributions
from off—fafm employment, and remittances from those on exode rural, are another
important source of income to the overall financial security of the household. Off-farm
employment is most important during years of poor rainfall, which affects agricultural
harvests as well as the production of many of the secondary products used in other
income-generating activities. Off-farm employment is also commonly used to cover
shortfalls in household food production, to meet specific needs, and to take advantage
of surplus labor or capitalize on unique money-making opportunities. (e.g., Lewis,
1979; Reardon et al., 1992) Typically, off-farm employment is sought during the dry
season for periods of three to nine months. Multi-year sojourns, exode rural, are also
common (see DRSPR/OHV, 1991a), and involve both agricultural and non-agricultural
labor. Common destinations for both types of off-farm employment are nearby urban
centers, the capitol city, Bamako, and for those leaving 