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INFORMATION  FROM  THE  SENIOR  ADVISER

Harold Brookfield

A time of transition

The former Principal Scientific Coordinator
(Harold Brookfield) became Senior Adviser
on 26 April, in New York, when Miguel
Pinedo-Vasquez became the new Scientific
Coordinator for future PLEC work.  Harold
Brookfield will continue to help produce the
project periodical, but no longer in
collaboration with the former chief editor.
Muriel Brookfield is retiring from PLEC
after this present last hardcopy issue has
been completed.  An electronic successor
periodical will take the place of PLEC News
and Views, under a different title and will
have its first issue a few months hence.  It
will be put together by Helen Parsons and
Harold, who are also going to be responsible
for the new information listserv described on
p.3.  Muriel has established high editorial
standards, as all authors and most readers
know, and she will be a hard act to follow.

The last few months have therefore been
a transition period.  In addition to completion
of his work as convenor of the Scientific and
Technical Advisory Team, Miguel has been
starting work on proposals for a new PLEC,
while the old team in Canberra has been
preparing the final general report of the old
PLEC.  We have done this mainly by editing
the country reports which came in between
February and May, and seeking to enrich
some of these with material from other
Cluster reports and papers.  Two general
chapters have also been written.  A near-
final draft is now ready, but there will be

more work to be done on it after the coming
meeting in Paris.  With editorial changes, the
text of this report will also become text for a
second PLEC book, to be submitted to UNU
Press in October.

The first PLEC book

Meantime, the first PLEC book, Cultivating
biodiversity: understanding, analysing
and using agricultural diversity, was
published in July.  ITDG Publishing (the
former Intermediate Technology Press) in
London did an excellent job for us in
getting the book out in less than seven
months after receipt of the final manuscript.
All the 41 authors of this handsomely-
produced 292-page book (see p. 44) are, or
were, members of PLEC.  The first part
reviews agricultural diversity and sets out
methods for studying this diversity in the field
at landscape level.  The second section
develops the project’s focus on people.  The
third part draws on examples of what PLEC’s
work has achieved in the field.

The New York meeting

The general meeting of PLEC held at
Columbia University in New York, 23–27
April 2002, was different from the previous
general meetings in Uganda and Brazil.  Its
purpose was to wrap up the work of the old
project.  The first day and a half were
devoted to formal papers on the project as a
whole and its work in biodiversity and in
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demonstration sites.  There was a press
conference, well prepared but unfortunately
very poorly attended. The final two days
were devoted to statements about capacity
building, PLEC impacts, future plans, and
then the closing business.  Except for the
New York residents, everyone stayed in the
same very comfortable hotel a few stops
from Columbia on the subway.  Including a
few visitors, 58 people attended the meeting.
There was a very good poster display
prepared by a number of Clusters.

The final evaluation

As reported in PLEC News and Views 19, Dr
Eduardo Fuentes and Professor Benjavan
Rerkasem visited all GEF-PLEC Clusters in
April–May, and submitted a draft report to
UNEP in June.  The evaluation is not yet
concluded, and will be completed by the end
of October.

Paris meeting

There will be a final meeting of the old PLEC,
to all intents and purposes an enlarged
management group meeting, to be held at
UNESCO in Paris from 26 to 28 August.  The
main topic for discussion is planning for the
future, and specifically to discuss some firm
proposals that have been drafted.
Regionally, there has been a planning and

drafting meeting in East Africa, on which
Fidelis Kaihura will report, and another is
planned in Ghana for early September.  In
view of all these changes it will be suggested
that the project should change its name, to
make more clear that what is now being
proposed is not just more of the same.
There will be discussion of the plans for the
information service, discussed below.

The content of this issue

We had intended that this issue would carry
the text of the final evaluation of PLEC.
Since no official text yet exists (mid-August),
it became necessary to substitute other
material.  Therefore, we have three papers
from the New York meeting, and two from
Ghana, both about yams.  This is appropriate
since the mid-term reviewer, Steve Brush,
strongly proposed to the Ghanaians that they
pay particular attention to the diversity of
yams in the region, and its in situ
conservation.  This advice was taken up both
in the south and north of Ghana, leading to
two large reports from which two papers
have been editorially extracted.  It takes time
to bring new research to completion and
publication, and it is something of a tribute to
the Ghanaian Cluster that advice received in
2000 has been followed up to the report
stage by the end of 2001, and the result now
published in 2002.

ANNOUNCEMENT
Former PLEC manager, Dr. Juha I. Uitto has been appointed Senior Monitoring and Evaluation
Coordinator for the United Nations Development Programme (UNDP) Global Environment Facility
(GEF) coordination office in New York.  As the head of the M&E unit, he will be in charge of
strengthening the monitoring and evaluation of UNDP’s global environmental operations in the
developing countries and countries with economies in transition.  UNDP currently implements
around 100 full and medium-sized projects funded by GEF in the areas of biodiversity
conservation and sustainable use, climate change, international waters, and phase-out of ozone
depleting substances.  The M&E system will utilize UNDP’s country offices and regional offices in
Bratislava, Cairo, Kuala Lumpur, Mexico, and Pretoria.  Juha moves to UNDP from the GEF
Secretariat in Washington, DC, where he has worked as a Senior Monitoring and Evaluation
Specialist since 1999.
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THE FUTURE OF THE PROJECT PERIODICAL

This 20th issue of PLEC News and Views will be the last to come in printed form from the
Canberra office which, in its present form, will cease to exist at the end of October.  Future issues
will come from Tokyo in electronic form, certainly during 2003, and beyond that if there is both
demand and support.  The new periodical will be prepared in Canberra, and will still carry articles
by project members.  Issues will go to everyone on the present mailing list for whom we have
e-mail addresses.  Will others who wish to receive copies electronically please provide
e-mail addresses to Brookfield and Liang (hbrook@coombs.anu.edu.au, liang@hq.unu.edu).

The reason for electronic publication is to save costs while we have only a very limited project
budget.  Printing and mailing have been major items in the costs of PN&V.  However, some
people who wish to continue to read the periodical may not have access to e-mail.  A limited
number of unbound hard copies can be provided by mail from Tokyo on specific, individual
request to Liang.  But hard copies will not be provided for addressees who have e-mail.  Will
readers who cannot receive copies by e-mail please write directly to Liang (Mr. Luohui
Liang, Academic Programme Officer, Environment and Sustainable Development, The United
Nations University Headquarters, 53-70-5, Jingumae, Shibuya-ku, Tokyo 150-8925, Japan).

THE ELECTRONIC LISTSERV

This is an innovation, suggested at the New York meeting.  The proposal responds to the UNU
mandate to disseminate knowledge related to the pressing global problems of human survival,
development and welfare.  The recipients of the listserv will, hopefully, constitute a large
extension of the network already established through PLEC and its periodical.  It will draw on
PLEC, but principally on a much wider range of recent sources. The idea of this listserv derives
from the CIFOR list (POLEX) which is directed to policy makers even though most of its readers
are almost certainly scientists. Our listserv will aim more directly at scientists and professionals in
the field of rural development, especially those concerned with the world’s 1–2 billion small
farmers. The name of the listserv will be determined once the future title of the international
project in place of PLEC is determined.

Although UNU will sponsor the list, the content of the messages sent out will reflect only the
views of the authors of the original research and the list managers.  They are not the official views
of UNU as an institution.  Nor are they the views of the list managers’  own institution, the
Anthropology Department of the Australian National University’s Research School of Pacific and
Asian Studies.

We will send out about two messages per month.  Each message will include a summary in
about 500–600 words of some recent research or other document, with information on how to
obtain the document and/or contact its author.  We will not post announcements about meetings,
job opportunities, or institutional issues.  We will try to maintain a balance with regard to topic and
geographical region covered.  At this stage we have draft copy for eight issues, the first of which
will appear in October.

This will not be a discussion list.  It is a channel to help keep readers informed about research
relevant to work among the small farmers in the developing world.  Interesting dialogues may
develop between list members and the authors of the documents discussed, but we will not post
these dialogues.

The issues will be written in Canberra by Harold Brookfield and Helen Parsons, on the basis of
an extensive search of the current literature for items of wide interest.  Actual despatch will be
from Tokyo.



THREE PAPERS FROM THE NEW YORK MEETING

ABOUT PLEC: A PAPER FOR THE PRESS, AND PUBLIC

Christine Padoch 1

                                               
1 This paper was delivered on 24 April 2002.  Christine Padoch was then Associate Scientific Coordinator, and is now
Scientific Adviser to the project.

We have missed Earth Day by only two
days.  I trust that most of us here have not
tired of hearing about schemes to save the
Earth’s biodiversity and better the lives of
people in this generation and the next.
PLEC is such a project, but we take a
distinctly different approach to this
monumental task.  Mainstream conservation
efforts have been focusing on the
conservation of biological diversity in 25
‘Biodiversity Hotspots’, areas that are said to
contain a surprisingly high percentage of the
world species and that are severely
threatened.  While many of us in PLEC find
this formulation ill-conceived, we do note that
most PLEC sites coincide with a hotspot.

We depart from many mainstream efforts
in that we do not share a dream of seeing
these hotspots emptied of people, protected
by guards and fences and open only to
scientific research by an academic elite or
open to eco-tourists.  We reject the vision
recently proposed in an article in Science
that the best hope for conserving biodiversity
lies in buying out large hotspot territories; a
program that would involve buying out
people who have managed, conserved,
valued, used, even created this hot
biodiversity (Pimm et al. 2001).

We reject the notion that cultivation of
many tropical forest areas has little value
and that conservation is served by displacing
smallholder farmers from tropical forests and
sending their families into urban
shantytowns.  We reject the idea that
conservation of biodiversity and production

Plate 1  Cecilia Osei passing on and updating
traditional knowledge

photo William Oduro

are antithetical; we suggest—actually we
know—that the two can go hand in hand.
We know that, because PLEC has shown
that to be the case.

At the centre of the PLEC approach is
agrodiversity.  In its emphasis on
agrodiversity PLEC values biodiversity, but
also does not ignore the contribution of the
world’s farmers who through their
technological and organizational diversity
create and maintain much of the world’s
most important biodiversity.  PLEC is first of
all about people, about local people,
smallholders, especially about the bulwark of
our project, the expert farmers.  Such an
expert farmer is Cecilia Osei from Jachie, in
central Ghana (Plate 1).  Cecilia has
demonstrated to her fellow farmers the
oprowka system of cultivation.  It is a system
that allows Cecilia to make a good living to
support her children.  It is also a system that
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Plate 2  Rosario Cabral de Almeida
photo Miguel Pinedo-Vasquez

eliminates burning, relies on mulching, and
maintains high levels of biodiversity.  In
working with Cecilia and the oprowka
system, PLEC conserves not only threatened
biodiversity, but also threatened knowledge
that promotes biodiversity.

PLEC is built upon the notion that farmers
are individuals with different knowledge,
different talents and different expertise.
Everyone in this room can attest to the fact
that it takes many days, months, even years
to identify and get to know these village
experts and then convince them that unlike
many of our colleagues in the research and
agriculture extension communities, we do
value their profound knowledge, their
expertise, and we want them to be
the teachers.  They are the principal
‘demonstrators’ in PLEC, showing other
farmers, scientists, technicians, and
politicians how they employ biodiversity to
produce.

PLEC is also about land management.
The lands in most PLEC sites are considered

‘marginal’.  Too dry, too steep, too remote.
too infertile.  One such land management
system is that practised by our expert farmer,
Rosario Cabral de Almeida (Plate 2).
Rosario is the major breadwinner for a
family of 21, near the mouth of the
Amazon.  Hers is an area that is inundated
twice a day by tidal floods. It is one of those
‘marginal areas’ that is usually deemed
unusable for productive activities.  But
Rosario produces not only a diversity of
agricultural crops; the secondary forests
that she enriches with numerous species,
yield an income for her family.  Her system
shows an updating of traditional knowledge
that is a hallmark of many of the
demonstration activities that PLEC farmers
disseminate to other farmers, scientists,
and technicians.  We do not insist on
‘indigenous’ or traditional knowledge:
conservationist, productive, ‘hybrid’ systems
are among PLEC’s success stories.

PLEC is also about environmental
change, including changes that result
from shifts in government policies.  The
story of Sauphong, a Hmong minority
farmer in northern Thailand who, when faced
with enforced changes to his traditional
patterns, moved much of his diverse
production to the edges of his fields.  It is a
kind of production system that is equally
invisible to agricultural extensionists and to
conservationists.  The cultivation of edges
falls in no accepted category. In appreciation
of diversity rather than of accepted
categories, PLEC research reveals the true
value of Sauphong’s expertise.  Many
farmers maintain diverse fields, yet
Sauphong stands out as a real expert in
biodiversity, managing almost four times
more species than the average.  Sauphong
does not manage these species to please
PLEC scientists; he developed these rich
agrosystems to satisfy the needs of his
household including cash needs.  He uses
some of the materials he produces to make
and sell traditional musical instruments
(Plate 3).
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Plate 3  Sauphong
photo Kanok Rerkasem

PLEC has many other expert farmers who
offer many other great and hopeful stories
about how biodiversity and ecosystem
services can be conserved and livelihoods
can be enhanced. Smallholders not only can
be, but need to be, an integral part of the
process.  PLEC is a project that can count
many small successes.  And those who can
tell you much more about these and of
course many more such stories are my
colleagues here assembled.

Reference
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THE CONSERVATION AND PROMOTION OF BIODIVERSITY ON-FARM: THE
EVOLUTION OF PLEC’S MISSION, 1992–2002

Harold Brookfield 1

                                               
1 At the time of delivery of this paper on 23 April 2002, Brookfield was Principal Scientific Coordinator.  He is now
Senior Adviser to the project.

Origins and early evolution, 1992–97

PLEC began life in 1992 as a project
of collaborative research with the objective
of studying the management of land
resources and biodiversity in the context
of environmental and socio-economic
conditions.  ‘Population’, rather than ‘people’,
was then the first word in its title, because
the original UNU proposal reflected a then-
active international concern with the so-
called ‘nexus’ between population growth,
unrewarding farming and land degradation
(United Nations Population Fund 1991;
Cleaver and Schreiber 1992; Myers 1993).
The aim was a set of scientific findings with
potential input to policy; the intended
scale was regional and initial methods
proposed were for work at this scale.  We
sought to establish whether developing-
country farmers were conserving or
degrading their natural resources and
especially their biodiversity.  Expressed in
this latter way, our original aim has, in fact,
been sustained, but its context has changed
greatly.

Mainly using our professional contacts,
Padoch, Stocking and I, as the foundation
coordinators, found lead scientists of the
inquiring type we were seeking in, ultimately,
twelve countries.  The lead scientists each
recruited small multi-disciplinary working
teams (‘Clusters’) and by 1994, when we
attracted the attention of the United Nations
Environment Programme, some had already
achieved useful results (Gyasi et al. 1995;
Rerkasem and Rerkasem 1995).  The teams
included a number of agricultural and soil
scientists, and ecologists, but also members
of several other disciplines, principally

botany, geography, anthropology, and
agricultural economics.  Almost all were
based in national developing-country
institutions.

The population-degradation link on which
we had initially been invited to work was
already severely dented by research findings
from Africa, especially those of Tiffen,
Mortimore and Gichuki (1994) in Kenya. This
encouraged us in modifying the original
objective in ways closer to the interests of
many PLEC participants. By 1995, we still
saw our principal concern as research, but
into farmers’ methods for the maintenance
and enhancement of biological diversity and
sustainable intensification (PLEC 1995).
This meant moving down from regional to
ecosystem and landscape levels, and to the
farm.  In fact, certain PLEC Clusters had
never adopted a regional approach and
concentrated from the beginning on what
they called ‘pilot sites’, ‘focus sites’ or ‘focus
areas’.  In these places, stress was
increasingly laid on discovering sustainable
methods either evolved or adapted by the
farmers themselves, supplemented by
scientific work to validate or improve these
methods.  It was at this point that we put
‘people’ into our title, while I published a
paper seeking to detach PLEC from the
barren discussion of the supposed
'population-environment nexus' (Brookfield
1995).  It was apparent that we had better
things to do.

By August 1996, PLEC’s first objective
had become ‘to develop methodologies
for collaborative linkages between
professionals and local people in the
design and implementation of conservationist
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management’ (PLEC 1996). Later in 1996
came the GEF-inspired re-titling of our ‘pilot
sites’ as ‘demonstration sites’, so that by
January 1997, when a final version of the
project proposal went to the GEF, the
principal goal became:

To develop sustainable and participatory
approaches to biodiversity conservation
within agricultural systems, by setting up
over 20 demonstration sites where
sustainable and conservationist resource-
use practices can be developed in
participation with farmers and other
stakeholders (PLEC 1997).

Thus it has remained, in the subsequent
Project Document (PLEC 1998), and
onward.

The wider background

Between 1992 and 1997, PLEC had evolved
from a rather top-down research project into
a farmer-oriented demonstration project in
which research was a subsidary objective,
concerned especially with agrodiversity and
biodiversity.  This was, in one sense, merely
a logical development from views expressed
in the early days by two of the project
principals.  Brookfield and Padoch (1994: 43)
wrote that: ‘effective [resource] management
systems do not have to be invented only by
modern science.  They exist, and have been
continuously developed by the world’s
farmers’.  But while this is true, it is also true
that the transition reflected important
changes in the intellectual and political
environment in which our initiative has
evolved.

Before PLEC began, new ‘farmer-first’
approaches to the evaluation of farmers’
methods and experiments had already
taken root internationally (Richards 1985;
Chambers, Pacey and Thrupp 1989).  Also,
new recognition had emerged for farmers’
contribution in nurturing a wide range of
species useful to people, and varieties or
‘landraces’ of these species (Keystone
Center 1991).  At a 1992 African conference,

Hardon and de Boef (1994: 120) could
already argue the need for work on the
management of natural resources by
resource-poor farmers, in the search for
sustainable production systems that would
conserve plant genetic resources.  At the
same meeting, Okigbo (1994), one of
PLEC’s early advisers, linked the different
land-use stages of African farming systems
to crop biodiversity. As the movement for in
situ conservation of crop genetic diversity
gathered pace, the limited recognition given
to farmers’ contribution in several Agenda 21
chapters (UNCED 1992) advanced to the
much stronger statements made by the Third
Conference of Parties to the Convention on
Biological Diversity in 1996. Since the
conferences of parties to the conventions
have direct effect on the policies of the
Global Environmental Facility, these latter
statements came at a politically important
time for PLEC, then about to present its case
for GEF funding.

There were other important con-
sequences of the new thinking.  Until the
1990s, all agriculture was believed to be the
enemy of biodiversity.  Conservation of
biodiversity meant keeping farmers out of the
conserved areas.  Quite a few scientists and
decision-makers still adhere to these views.
Yet modern non-equilibrium ecology was
already downgrading the value of trying to
preserve areas of the wild intact so that they
could advance to a climax state. Scientific
support was growing for the view that
biodiversity could be sustained in agricultural
areas.  It was at first realized only by a
minority that certain areas managed by small
farmers contain almost as much biodiversity
as the unmanaged wild.

By proposing directly to involve farmers in
biodiversity conservation at landscape level,
PLEC had moved ahead of the times by
1997 when its formal documentation within
the GEF was finally completed.  We were in
parallel with what was simultaneously taking
place in the area of indigenous soil and
water conservation in Africa (Reij, Scoones
and Toulmin 1996).  The common aim, which
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went beyond that set out in the ‘farmer first’
literature of the late 1980s and early 1990s,
was to add the fields and fallows of the best
or most ‘expert’ farmers to the experimental
farms as recognized foci of innovation.

Change within PLEC, 1996–99

Except for the fact that research was at that
time discouraged by the GEF, these
approaches were not imposed on PLEC from
above. Already in our initial draft
documentation (PLEC 1995), the Clusters in
the Brazilian Amazon, West Africa and China
had embraced the practical objectives of
encouraging conservationist methods and
aiding farmers in concrete ways.  Some of
these ways were not unlike the standard
procedures of agricultural extension, but they
also included development of systems in
which scientific understanding of the farmers’
ways contributed to improvements. They
evolved in PLEC’s unique context of
agrodiversity, rather than only agricultural
biodiversity, and thus concerned the diversity
of the fallow and managed wild, not only the
farm crops.  There followed the further and
distinctive  objective of assisting the best
farmers in promoting their methods among
their neighbours and other farmers so as to
improve the sustainability of production for a
larger population.

We were proud of the diversity of
approaches within PLEC in the mid-1990s,
and saw them as a source of strength.  In the
GEF system, however, many quickly picked
them up from differences in presentation
between the Clusters, and saw them instead
as a source of weakness. After we had
overcome reluctance to believe that farmers
could cultivate biodiversity, there still
remained, even through 1997, a critical view
that it would be impossible to bring such a
diverse project together.  Although we had
common goals, we still lacked an agreed
common methodology.  An early attempt by
a member of the Brazilian Amazon Cluster to
propose a standard and randomized method

for landscape-level biodiversity assessment
(Zarin 1995) had not attracted wide support;
it was seen as very difficult to make
operational. The China Cluster quickly
proposed a variant, introducing the ‘land
management type’ as sampling unit (Guo,
Dao and Brookfield 1996).  Still following
original research intentions, some groups
continued to use the transect methods with
which they were familiar and which had, in
fact, been encouraged in our early stages
(PLEC 1995). Although we all talked about
agrodiversity, we still had no clear
methodology for its analysis in the critical
areas of resource management and farm
organization.  While a few demonstration
sites were already in existence, with evolving
farmer cooperation, in other parts of PLEC
their development was still only being
investigated in a cautious manner.

All this had quickly to be faced once we
became a single GEF project in 1998.  There
were three imperatives:

• to produce guidelines for the analysis
of diversity in management and
organization;

• the development of more readily-
applicable guidelines for the assessment
of biodiversity;

• to make more general within PLEC the
development of farmer-centred
demonstration site work.

A first set of guidelines for the recording of
diversity in the natural environment, its
management, and in the organization of that
management were developed by mid-1998,
and made available to Clusters.  A summary
statement was published (Brookfield and
Stocking 1999).  A specialist biodiversity
advisory group had been formed from within
the project membership in the second half of
1998.  It met in China in January 1999 and
its proposals were made available
electronically in February.  Because the new
biodiversity guidelines involved creation of a
sampling scheme which could equally serve
the study of management, the ‘agrodiversity’
guidelines were then quickly revised to
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harmonize with the biodiversity guidelines
and published together with them in April
(Zarin, Guo and Enu-Kwesi 1999; Brookfield,
Stocking and Brookfield 1999).  Because
both sets of guidelines involved working
downward from the land-use stage or type to
the field types developed by farmers, and
working in them with farmers’ participation,
the use of these guidelines promptly led in all
cases to concentration on particular small
areas. This was the end of essentially-
reconnaissance work along transects some
of which had, by 1998, extended over many
kilometres.  By contrast, work in Ghana,
Brazil, Peru and Tanzania was in 1998
already focusing on differences between
individual farmers. In China, where the
individual farmer as decision-maker is, in
the modern context, only a post-1982
phenomenon, biodiversity assessment itself
was restructured in 1999 to survey
separately the land of individual households
(Guo et al. 2000).

Demonstration site work

Development of demonstration sites was not
as simple as changing survey and
assessment methods.  The first initiatives
were taken in Brazil, Peru, and Ghana, and
in China under the auspices of the
MacArthur Foundation, all in rather different
ways (Amazonian Brazil 1994;  Pinedo-
Vasquez 1996a, b; Gyasi and Enu-Kwesi
1996; Brookfield 1996; Quong 1996).  From
Brazil and Peru, Pinedo-Vasquez (1996b)
stressed the centrality of finding the right
‘expert farmer’ leadership. In the more
hierarchical social environment of Ghana,
Gyasi and Enu-Kwesi (1996) put emphasis
on forming associations, initially under chiefly
patronage which is essential in most parts of
the country.  Later Ghanaian associations
have been built, with chiefly support, around
prominent or outstanding farmers having
particular forms of expertise, whether or not
the farmers had chiefly social roles (Gyasi
2001). In China, the one association set up
concentrated specifically on bringing the

more conservationist farmers together.
PLEC in China has continued to use this
approach.

The first general statements on
demonstration site work appeared only when
the enlarged project was already funded
(Gyasi 1998; Padoch and Pinedo-Vasquez
1998).  The project documentation (PLEC
1998) had specified that work done on the
demonstration sites was the farmers’ own,
and had indicated that we hoped to harness
expert farmers as teachers.  But it was only
in the Padoch and Pinedo-Vasquez (1998)
paper that a model for doing this was first
presented to the membership. Although that
model from work in the Brazilian Amazon
was given only as an example, the use of
expert farmers as teachers of other farmers
was, by late 1999, already adopted in more
than half of PLEC.  It later became almost
universal, except in some areas where there
are social difficulties in the way of
its implementation, for example in Papua
New Guinea.  However, Thomas-Hope and
Spence (2002) have described how severe
difficulties have, at least partly, been
overcome in Jamaica.

The role of expert farmers is not
everywhere the same.  In all cases they are
the farmers with whom PLEC scientists
principally interact, and who also interact
with external specialists brought onto the site
by PLEC to advise on specific activities or
innovations. The farming ways that they
demonstrate are sometimes their own
inventions, but also methods they have
learned, tested and improved.  Everywhere,
they are the bridge between the project and
the ordinary farmers, reaching the latter by a
wide range of means that are specific to the
social conditions of each country and region.
In a few instances they have become the
true leaders of demonstration-site activity,
initiating work on their own.

To facilitate harmonization of method, and
help overcome the reluctance of some
scientists to adopt farmer-to-farmer methods,
we formed a second internal advisory group
on demonstration activities in 1999.  It
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comprised Miguel Pinedo-Vasquez and
Edwin Gyasi, who provided an initial set
of guidelines (Pinedo-Vasquez 1999).
Together or separately they visited a large
part of PLEC between 1999 and 2001 and
eventually, together with Kevin Coffey,
produced a definitive statement on
demonstration-site method for use within and
beyond PLEC (Pinedo-Vasquez, Gyasi and
Coffey 2001).

Harmonization is far removed from
standardization.  Given the hugely varied
physical, social and political conditions of the
PLEC countries, it was never imagined that
all demonstration sites could follow the same
methods, and this was made explicit by
Padoch and Pinedo-Vasquez (1998).  PLEC
has thriven on diversity, and every group has
adapted the general approaches in its own
way. This is where networking has been of
major importance, using our rather rare
meetings, visits by scientific coordinators and
members of the internal advisory groups,
correspondence and comment on reports
and, perhaps especially, the twice-yearly
periodical, PLEC News and Views.
Information has been diffused throughout the
network in these ways, most effectively
where everyone can speak and read English,
sometimes less comprehensively where this
is not the case.  The degree to which
common approaches have been adopted is,
nonetheless, rather remarkable.

The changing role of PLEC scientists
since 1997

PLEC’s evolution has therefore been
uneven, with successful initiatives from one
region then encouraged for adoption in
others, but always adapted rather than
copied. A lot was asked of some of our
participants.  They were urged to become
more rigorous in their inventory work, and at
the same time to give up some cherished
research notions and preconceptions, so
as to learn from farmers and work with
them as equal partners.  It helped that
almost all our scientists came from research
backgrounds, rather than from more

constraining experience in project
management.  Even so, after being
encouraged to use the farming-systems-
research style approaches to consensus,
including participatory rapid rural appraisal,
focus group discussions and the like, they
were later required to go beyond the search
for community generalizations.  They were
asked instead to deal with collaborating
farmers as individuals, and to recognize the
very considerable differences in methods,
skills and knowledge between them.

For many PLEC scientists, this also
required a change in the habits of a
professional lifetime.  To regard farmers as
knowing what they were doing and why they
did it was an approach hitherto confined
mainly to the few anthropologists and
ethnobotanists among them.  When it was
more generally employed by PLEC scientists
it led to a great increase in farmers’ self-
confidence, and greater willingness to
cooperate in the project.  The search for best
practices was also the search for the best
farmers, and among them those who could
most readily relate to other farmers.  These
became the ‘expert farmers’, those who
innovated, quickly adapted their practices,
and could be encouraged to instruct others.
The farmers who were initially pointed out as
the best, by officials and other recognized
‘key informants’, were often the ones who
had done what they had been told to do by
the extension services.  They were only
sometimes those who made up their own
minds and experimented in their own ways.
Yet it was among the latter that the real
experts were to be found (Kaihura 2002).
Recognition of the true experts came quickly
in some areas, more slowly in others, and
was itself a major development of skills
among our scientists. None of this was easy,
but the majority did succeed in making these
multiple transitions.

Assisting the farmers

The idea of assisting farmers materially
in improving their livelihoods, as well as
of encouraging them in biodiversity
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conservation, goes back in PLEC to 1995.
Few farmers would make efforts in
conservation if they saw no actual or
potential benefit in doing so, although a
minority could see such benefits for
themselves.  It was never possible, or wise,
for PLEC to offer more than token financial
incentives—although some of PLEC’s expert
farmer demonstrators and teachers have
latterly received subsidies from other
organizations.  Our preference was to offer
expertise, and some material aid, which
farmers themselves could convert into
improved livelihoods.  This approach had
appeal.  Kaihura (2002) recounts the words
of one Tanzanian farmer:  ‘A person who
gives you knowledge is a thousand times
better than the one giving you money
because one can do a lot with the
knowledge’.  The principle followed, in fact, a
Chinese saying told to me after a recent
meeting at which the question of subsidies
for conservationist farming was discussed.
‘If you give a man a fish, he will have dinner
tonight; if you teach him how to catch fish, he
will have dinner every night’.2  In all areas,
we concentrated mainly on support for
activities that would create value out of
biodiversity.  Gyasi (2001) has listed the
whole range employed in Ghana.

The work of PLEC scientists in helping
farmers in this way has differed quite widely
from country to country.  Often it has meant
setting up nurseries to assist the expansion
of forms of agroforestry suitable for local
conditions.  It has included assistance in the
exchange and importation of germplasm,
and the encouragement of conservation
through fairs and open days.  Very
specifically, it has involved the
encouragement of biodiverse farming, the
introduction of fruiting trees to diversify
income sources, and support for other
activities that create value out of biodiversity.
In one striking case in the Republic of
Guinée, scientists offered practical support to

                                               
2  I owe this to Professor Lu Baorong of Fudan
University, Shanghai.

a group of women who were spontaneously
seeking to revive an ancient practice of
dyeing cloth for sale in the local area (Boiro
et al. 2002).  In the same country, and in line
with PLEC preference to encourage ways
that ‘hybridize’ traditional and modern
practices (Padoch 2002), an improved form
of compost-making was proposed by
specialists to the expert farmers in 1998.  It
combines old and new, and has been
developed by the farmers and widely used to
enlarge the area of intensively cultivated land
used for commercial production.

The first step for PLEC is discovery of
what the farmers are doing themselves, and
what they know.  Innovators occur in small
numbers in most rural societies.  Some of
the innovations are potentially viable and
widely useable; others are not.  Some
farmers are already very knowledgeable, and
also learn quickly.  Many are keen
experimenters, who will try out any new
germplasm, or get ideas from other areas,
and nowadays even from the media.  Some
have picked up ideas  promoted by PLEC
scientists or others, taken them away and
applied or improved them.  Often, the
methods demonstrated by the expert farmers
have been varied by other farmers,
sometimes with real success.  Important
occasions were visits between the farmers
from different demonstration sites, facilitating
interchange of ideas as well as germplasm
and experience.  For the PLEC scientists,
the skill has been to find out what will work.
Although from very different intellectual
backgrounds, farmers and scientists have in
common that they learn from observation
and experiment.  The key to success in
PLEC demonstration work has been to
develop this mutual bond.

The final two years of Phase 1 PLEC,
2000–2002

By the third GEF project year, 2000, we had
fully achieved our goal of developing more
than 20 active and productive demonstration
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sites.  Because of the demanding nature of
the work in relation to resources, some of the
sites initiated earlier had to be downgraded
to data-collection sites or even abandoned.
Nonetheless, the most successful had
achieved considerable regional impact, and
the work of some is described in a group of
recent papers in PLEC News and Views
(Pinedo-Vasquez and Pinedo-Panduro 2001;
Gyasi 2001; Tumuhairwe, Nkwine and
Nsubuga 2001; Dao et al. 2001; Charal
Thong-Ngam et al. 2002; Thomas-Hope and
Spence 2002).

In 2000, the project was reviewed at mid-
term (Brush 2000).  Among a number of
other proposals, our reviewer argued that the
research element should to some degree be
restored around the analysis of the large
body of descriptive data collected, especially
on biodiversity.  He wanted us to focus on
threats to biodiversity, and their
management.  We were glad to accept this
challenge, because an underlying hypothesis
of PLEC had from the beginning been that it
is possible not only to conserve biodiversity
within small-scale agricultural systems, but
positively to enhance it.  A clear example of
such a result achieved by farmers had
already been demonstrated at one of our
sites in Brazil (Pinedo-Vasquez et al. 2000).
This was in a distinctive area in which
management extends beyond the field
through the fallow stage, and beyond that
into the forest stage.

To test the underlying hypothesis more
widely demanded quantitative analysis but,
while our leading members included a large
number of excellent field scientists, few had
strong training in statistics.  Most of those
who had such training were younger
members, and they were identified as the
persons responsible for database and
analysis work in each Cluster.  There had
been delay even in assembling the
necessary databases; the original
Biodiversity Advisory Group had provided
only very brief guidelines on how to do this
(Zarin et al. 1999).  Soon after the mid-term
review, we fused the old biodiversity and

demonstration activities advisory groups into
a single Scientific and Technical Advisory
Team (STAT), and Kevin Coffey of this new
team prepared and distributed a database
manual in October (Coffey 2000).  He went
on in 2001 to prepare clear guidelines on the
analysis of data, presenting discussion of the
main diversity measures and of principal
components analysis.  This was made
available electronically to all parts of the
project, and is published in a book described
below (Coffey 2002).  Several PLEC Clusters
plan to use the post-project year very largely
on analysis of the enormous amount of data
that they have acquired.

Incomplete and ongoing work

PLEC has achieved a lot, but its work is not
finished.  Nor should it be, because there are
wider objectives that can only be achieved
over longer time.  Our recommendations
have only begun to have an impact.  The
widest  purpose of PLEC is to give support to
new approaches to research, conservation
and development in the marginal lands and
resource-poor communities of rural areas in
the developing countries.  Here our
demonstration site work has shown a way,
but it can be developed further.  A more
specific aim is to demonstrate that
biodiversity can be managed successfully,
and even enhanced, in agricultural contexts.
Here, data analysis work, although
advancing, is incomplete.  Except where
management extends into the fallow, it
seems likely that the original hypothesis will
be qualified to stress particular forms such
as agroforestry and homegardens.

A central objective has been capacity
building, beginning at the local level and
extending to the national level.  It must also
have outreach to a wider audience in the
international environment and development
field.  Capacity building starts with the
farmers, empowering the best, and
encouraging others.  It then extends to local
and regional officials, and to the technical
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and extension staffs.  It includes both
graduate and undergraduate students in
national universities; a significant number are
being trained in the PLEC approach, and in
its scientific methods of monitoring change in
farm practices and biodiversity.  Progress in
these areas has been substantial, but the job
is unfinished.  From Phase 1 of PLEC, policy
and technical recommendations have been
made to the national and regional authorities
in each country, and presented in workshops
that have been well attended.

The first stage in reaching a wider
international audience has been through our
progress reports to the United Nations
Environment Programme and the Global
Environmental Facility, and especially
through wide distribution of the project
periodical, PLEC News and Views, of which
20 issues have now appeared since 1993.
All but the earliest issues are now available
through the PLEC web site.  There has also
been a small flow of articles in learned
journals.  Two PLEC-related books have
been written and published, one about
agricultural diversity (agrodiversity) as a
whole and one about a farmer-centred
approach to work on land degradation
(Brookfield 2001; Stocking and Murnaghan
2001).

In the last year we have prepared a book
setting out PLEC methodology, and including
more than a dozen case studies of
work done using this methodology.  This
book is now published, in London, England
(Brookfield et al. 2002).  A further book, for
publication by the United Nations University
Press, is now being generated about work in
the demonstration sites in all PLEC
countries.  It draws especially on the final
reports of the first phase of the project.
Regional publication has taken place mainly
in Amazonia, West Africa and China.  The
Amazonian material has appeared mainly in
papers written for international journals, as
well as in PLEC News and Views.  A book
has appeared about West Africa and another
is being prepared (Gyasi and Uitto 1997;
Gyasi in preparation).  In China, use has

been made of the journal Acta Botanica
Yunnanica (2000; 2001) for two special
issues.  A third is in progress.3

Conclusion

It remains for the departing Principal
Scientific Coordinator to sum up what
Phase 1 of PLEC may be able to carry
forward.  PLEC’S major achievement has
been in its demonstration sites, but in the
absence of continued large funding it
remains to be seen how sustainable this will
prove to be.  Some sites are sufficiently
strongly established to continue with only a
modicum of external support, but others may
not be.  They offer an example of method
among farmers to many another project,
and this might well be a sustainable
achievement.  We have been praised for our
research, which is the more surprising given
that  the initial research objective of PLEC
was downgraded after 1996.  Nonetheless,
some important research results have been
published, in PLEC News and Views and
elsewhere.

There are four central aspects of PLEC
that distinguish it from most other projects:

• first, the use of expert farmers to
demonstrate to and teach other
farmers has been particularly strongly
developed in PLEC, and it has widened
as additional expert farmers have
emerged;

• second, conservation and development
are not seen as trade-offs, but as twin
aims that can be combined into a single
set of activities among the farmers.  This
is made possible by the fact that
cultivating biodiversity can, in many

                                               
3  An important book on work in the Amazon floodplain
of Brazil and Peru was published in 1999 (Padoch et
al. 1999).  However, this book was based on a
conference held in 1994, at a time when the PLEC
programme in Amazonia had scarcely begun.  The
book contains no reference to PLEC.
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areas, be a profitable activity for farmers,
and PLEC has shown this to be feasible;

• the third aspect is that while farmers’
practices may well be capable of
improvement, we see the improvement
as something that can be built on
what the best of them do, not as
something that should be promoted only
from outside;

• fourth, PLEC has been a project mainly
at landscape level, and in this way it
offers a distinctive contribution to the field
of agricultural biodiversity, setting work
on genetic variation, crop plant
conservation and systems of seed
supply, into an ecosystem-level context.
The role of whole farming systems,
including livestock, tree crops and utility
trees, and extending into managed fallow
land, is also incorporated at this level.
Moreover, our work has extended
beyond the fields and homegardens, and
the managed fallow lands adjacent to the
forest.  By repeatedly studying the same
small areas over periods of from four to
seven years, and for longer in cases
where PLEC scientists have chosen
areas in which they had previously
worked, a temporal dimension has been
added to the spatial perspective.  Land-
use stages have been seen for what they
really are, as stages in transition.  This
wider view offers lessons that should
contribute importantly to the further
development of the field of agricultural
biodiversity.

We are publishing evidence in support of
these bold statements.  We join with some
leaders in the Integrated Pest Management
movement in seeing the road to a more
sustainable agriculture as leading from
respect for farmers’ capacities, through
capacity building which provides scientific
support, to improved, hybridized, farming
systems which are developed by the farmers
themselves.  PLEC has shown a way to
approach sustainable development; it is not
a formula.  It gets behind farmers as
experimenters; it seeks to understand their

systems, and to link scientific knowledge to
their own.  Whatever form or forms a second
phase of PLEC may take, these are
distinctive successes on which it should
build.
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AN HISTORICAL VIEW OF PLEC’S GENESIS AND EVOLUTION

Juha I. Uitto 1

                                               
1 This paper was delivered on 23 April 2002.  Juha Uitto, the original Academic Officer in charge of PLEC at UNU, was
in April 2002 with the Global Environmental Facility in Washington.  He is now with the GEF Unit of the United Nations
Development Programme (UNDP) in New York.

Introduction

When I was asked by Harold Brookfield and
Liang Luohui to address the Fourth General
Meeting of PLEC and to talk about the
genesis and evolution of PLEC, I was
genuinely thrilled since I had been intimately
involved in the creation of the project and in
steering it towards inclusion in the work
program of the Global Environment Facility
(GEF) where I currently work.

PLEC, I believe, is one of the truly
innovative projects representing a path-
breaking concept put into practice through an
amazing network of individual scientists,
development practitioners, officials and,
importantly, farmers.  I can say this without
blushing, as my own role was primarily that
of a facilitator and a supportive academic
officer of the United Nations University
(UNU).  What I am most proud of is that I
had the privilege of being part of a fabulous
team and that I had the wit to understand
that we were onto something that was worth
fighting for.  For it was a fight.  Ten years
ago PLEC was such a novel approach that it
was not easy to deal with and many saw it as
something of a utopian idea that would never
work in practice.  But it did and continues to
do so.

The title of my talk contains two words:
‘genesis’ and ‘evolution.’  Some might think
that these words are a contradiction in terms,
especially here in the United States where
the debate about creation versus evolution
rages surprisingly unabated.  In the case of
PLEC, however, there is no contradiction.
PLEC was intentionally created, but since its

creation, PLEC has evolved considerably
and the project as we know it now is clearly
different from the concept as it originally
appeared.  Professor Brookfield in his
keynote address has explained the evolution
of the PLEC philosophy.  I will attempt to
give some more background on how things
got started and how we eventually got here.
I will focus on the organizational and
institutional, rather than the scientific
dimensions.

The genesis of PLEC

In the early-1990s, there was significant
debate concerning the so called ‘population-
environment nexus’ (Davis and Bernstam
1991; Myers 1993; UNFPA 1991).  Much of
this was based on the concepts that had
become familiar with the ‘population bomb’
scenarios of earlier years, but with an
environmental twist.  The World Commission
on Environment and Development (WCED
1987), known as the Brundtland Commission
after its chairperson, had submitted its
report, Our common future, just a few years
before.  It laid the foundation for the United
Nations Conference on Environment and
Development (UNCED), the Earth Summit,
held in Rio de Janeiro, Brazil, in June 1992.

One of the key outcomes of the Earth
Summit was Agenda 21 (UN 1992), a
blueprint for action to save the planet.  This
massive and largely unprioritized document
set out the needed actions for reaching
sustainable development on a global scale.
Agenda 21 was also to serve as a guiding
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principle to all UN agencies; its numerous
chapters addressed virtually all conceivable
issues related to environment and
development.

In many respects, PLEC’s genesis was in
this debate on the population-environment
nexus.  Originally, the project set out to
understand the complex human-environment
inter-relationships within managed
agricultural ecosystems.  It focused on the
impacts of population processes, the
increased production pressure, and
sustainability of land management,
agricultural activities, and the environmental
consequences of increased human impacts.
It sought to respond to Agenda 21’s
chapter 5 on Demographic dynamics and
sustainability, as well as other chapters, such
as Promoting sustainable agriculture and
rural development (chapter 14) and
Conservation of biological diversity
(Chapter 15).  From the beginning, PLEC
looked beyond the often simplistic notions of
population pressure and carrying capacity,
recognizing the highly variable evidence
emerging from cases around the world that
suggested that a universal, linear correlation
between population and environment did not
indeed exist (Tiffen, Mortimore and Gichuki
1994; Turner, Hyden and Kates 1993).

PLEC within the United Nations
University

The United Nations University, or UNU, was
created in the mid-1970s as an autonomous
academic institution under the United
Nations umbrella to carry out research,
postgraduate training, and dissemination of
knowledge on issues that are the central
concerns of the international community.
The UNU operates partly as a think-tank for
the UN system, partly as an academic
institution that promotes research and
capacity development, especially in the
developing countries.  Since the beginning,
environment was always a central focal area
for the UNU (Manshard and Uitto 1993).  The

university has worked extensively on natural
resource management systems and critical
regions, as well as sustainable development
of coastal areas and mountainous regions.

When I joined UNU in September 1990, I
was asked by the then Vice-Rector Roland
Fuchs to start developing a comprehensive
research program that would lead to an
improved understanding of the human and
population impacts on land management and
transformation on a regional scale.  I vividly
remember when Professor Fuchs told me
that Harold Brookfield was coming to town
and that he wanted the three of us to get
together, as Brookfield might be able to work
with us on this issue.  I was enthusiastic, as
Brookfield’s Interdependent Development
(1975) had been required reading in my
graduate school and his writing had had an
important influence on me.  We did meet and
a long and fruitful cooperation leading to
PLEC was initiated.

The first effort was to organize a regional
workshop on ‘Towards sustainable
environmental futures for Southeast Asia’,
which was held in Yogyakarta, Indonesia, in
May 1991.  The objective was to bring
together leading experts in the region to
discuss the state of the environment, the
driving forces of environmental change, and
possible pathways towards sustainability in
the region.  The workshop was highly
successful and resulted in an important book
on the region (Brookfield and Byron 1993).
The workshop also laid the foundations for
establishing a Southeast Asian cluster for a
new long-term research program that was
then but an idea.

The following year, right after the Earth
Summit in Rio de Janeiro, UNU joined
UNESCO, the Third World Academy of
Sciences (TWAS) and the Association of
Amazonian Universities (UNAMAZ) in
organizing a conference in Manaus in the
Brazilian Amazon that would attempt to put
some of the concepts adopted in Rio into
practice.  The meeting brought together
hundreds of representatives from the
Amazonian countries, as well as from the
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humid tropics in Africa and Asia.  It resulted
in an agreement of prioritization of activities
to reach the goals of Agenda 21 (Clüsener-
Godt, Sachs and Uitto 1992).  We also took
the opportunity to interact with individuals
and organizations that might be interested in
and have the capacity to participate in what
was to become PLEC.

By the time the regional conference on
‘Towards sustainable environmental futures
for Sub-Saharan Africa’ was organized in
Accra, Ghana, in March 1993, the agenda of
PLEC had already advanced considerably.  It
was, thus, the time to use the conference
deliberations (Benneh, Morgan and Uitto
1996) to search for African partners who
could participate in the long-term research
effort that was under development.  The
Ghana cluster was formed and started work
soon after.

During this period, a management group
was being formed for the project.  Dr.
Christine Padoch and Professor Michael
Stocking were identified and agreed to
participate in the project.  Apart from their
long experience in their respective fields that
were highly complementary to the existing
capacity in PLEC, Padoch and Stocking
brought with them extensive networks of
scientists and institutions who had the
capacity to contribute to the project.

Originally, the project was launched, with
the title ‘Population, Land Management and
Environmental Change’ which resulted in the
abbreviation PLEC.  It would evolve into a
network of locally-based clusters involving
scientists in twelve countries.  These clusters
were not all formed at once; nor did all initial
plans result in lasting clusters.  For example,
there was an attempt to form a cluster in
Nepal, but this did not materialize due to
changes in personnel.  Some of the clusters
formed were a direct result of the above
mentioned regional meetings.  Others were
formed on the basis of the contacts of the
three scientific coordinators.

There was, thus, an opportunistic element
in the development of the network that could

be—and has been—criticized for having
resulted in a heterogeneity of agro-
ecological, environmental, cultural and social
settings and, consequently, differing
emphases and approaches adopted by the
clusters.  While this may have complicated
the work to a degree, it can also be argued
that this variety has been a strength
of PLEC.  The emphasis on close
communication, exchange of experiences
and lessons, and collaboration between the
clusters both regionally and across
continents has resulted in a rich dialogue
that certainly has furthered the
understanding of these complex issues.

There was an early effort to promote
institutional cooperation within the UNU
family.  This element became particularly
pertinent in the case of West Africa.  While
PLEC was and continues to be managed
from the Tokyo Centre, it was decided to
utilize the Ghana-based UNU Institute for
Natural Resources in Africa (UNU/INRA) to
build a strong partnership with the PLEC
West Africa cluster.  This marriage was a
natural one, as UNU/INRA was hosted by
the University of Ghana in Legon, whose
Geography department was also the
coordinating centre for West African PLEC.
The Director of UNU/INRA, first Dr. Bede
Okigbo and after him Dr. Uzo Mokwunye,
became key players and advisers to PLEC.
A conference was jointly organized by
UNU/INRA and the University of Ghana, with
the support of TWAS, in Legon in October
1994.  The objectives were to disseminate
and discuss the findings of the pilot phase of
PLEC West Africa’s research, to identify
possible strategies of extending the scope of
PLEC research to other agro-ecological
zones in West Africa, and to enhance
cooperation between PLEC and UNU/INRA
in the West African context (Gyasi and Uitto
1997).

Growth and strengthening of PLEC

As PLEC grew, new clusters were added
and existing clusters created cross-border



22 PLEC NEWS AND VIEWS  No. 20   AUGUST 2002

links to neighbouring countries.  The China
(Yunnan Province)–Thailand cooperation
became well established, as did the
cooperation in East Africa between Kenya,
Tanzania and Uganda.  In West Africa, a
sub-cluster was added in Guinea and
inroads were made into bringing in scientists
from Burkina Faso.  This latter attempt did
not result in a lasting collaboration.  Peru
was attached to the Brazil-based Amazonian
cluster.  There was a twinning arrangement
between Japanese and Australian groups
supporting PLEC work in Papua New
Guinea.  The final addition was that of a
Meso-American cluster involving work in
Jamaica and Mexico.

It was important to strengthen the
scientific and technical basis of PLEC’s work,
as has been explained by Brookfield in his
paper.  Equally important was to find external
funding to supplement the generous
contributions of UNU, the Australian National
University (where the Principal Scientific
Coordinator’s office was hosted), and the
participating institutions that would be
required to support the rapidly expanding
agenda.  All clusters were encouraged to
produce proposals that could be submitted to
potential funders.  We also made several
attempts for fund-raising centrally and had
success in attracting significant funding from
the United Nations Population Fund
(UNFPA) in 1993.  At this stage, PLEC was
still concerned with the ‘population-
environment nexus,’ although the emphasis
had already clearly shifted towards working
with farmers on locally-evolved practices,
involving in situ biodiversity conservation and
sustainable land management.  The UNFPA
funding gave a boost to PLEC work.

We were also able to secure funding from
the Japanese private sector, Obayashi
Corporation, for a major conference held in
Osaka in May 1995 (Uitto and Ono 1996).
This also allowed the PLEC management
team to hold an important strategic retreat in
the peace and quiet of the Japanese
mountains.  That meeting laid down several
important directions for the future of PLEC.

The road towards the Global Environment
Facility

Brookfield has outlined the important shifts in
the emphasis of PLEC work and I will not
repeat them here.  As he mentioned, it was
felt important to put more emphasis on
‘people’ rather than ‘population’.  The
project’s title was amended accordingly.
There was discussion whether the increased
focus on biodiversity, and particularly
agrodiversity (Brookfield and Padoch 1994),
should be reflected in the title.  It was
decided that ‘PLEC’ had become, if not a
household name, at least so well established
that it would be unwise to change the
abbreviation.

A major decision that would prove to be
very important to PLEC was to approach the
Global Environment Facility for funding.  The
GEF had been established only a few years
earlier to forge international cooperation and
to finance actions to address critical threats
to the global environment in the fields of
biodiversity, climate change, international
waters, and the phase-out of ozone depleting
substances.  Following the Earth Summit,
the GEF was restructured and became a
permanent financial mechanism for, amongst
others, the Convention on Biological
Diversity.  We approached the United
Nations Environment Programme, or UNEP,
one of the three Implementing Agencies of
the GEF, to start working on a project
proposal to be submitted for funding.2  We
were successful in securing project
development funding from the GEF, which
we utilized for intensive work to prepare a full
project proposal, a daunting task
complicated by a variety of factors.

                                               
2  Our contact was the then UNEP-GEF coordinator,
Mikko Pyhälä who, like Timo Maukonen who would
become the PLEC Task Manager at UNEP and myself,
is a Finn.  When later the UNEP financial officer also
happened to come from our country, we suggested we
change the PLEC working language to Finnish.  We
were voted down.
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The GEF does not fund research per se,
apart from highly targeted research that is
closely linked to operational aspects.  It
was important, therefore, to shift the
emphasis of the project from research
towards concrete actions to conserve
biodiversity in agricultural systems, and
to work with farmers and local people
building upon locally-evolved systems for
sustainable land management.  An additional
complication was that PLEC was the first
project of its kind to be submitted for
inclusion in the GEF work program and it did
not fit squarely into any of the four
operational programs in the GEF biodiversity
focal area (GEF 1997):

1. arid and semi-arid zones;
2. coastal, marine and freshwater

resources;
3. forests;
4. mountains.

Furthermore, the GEF biodiversity actions
had hitherto focused almost exclusively on
biodiversity conservation in protected areas,
while PLEC was working with sustainable
use of biodiversity in the production
landscapes.  These problems caused a
protracted and often frustrating project
preparation process before the GEF Council
finally approved of the project in its ninth
session in April 1997.  This triumph was
followed by a detailed project appraisal
process carried out by UNEP and UNU, so
that the GEF-funded project could finally
start almost a year after it was approved by
the GEF Council.

It should be noted here that not all work in
the twelve involved countries was included in
the GEF project.  There were a variety of
reasons why four of the countries—Jamaica,
Mexico, Peru and Thailand—were left out of
the GEF project, but all of these were
beyond the control of both UNU and UNEP.

Lasting impacts, continuing networking

If PLEC was something of a novelty at the
time of its inclusion in the GEF work

program, it has led the way in the increasing
emphasis of the Facility’s work on
sustainable use of biodiversity.  Since then,
the GEF has created a new operational
program (No. 13) on the Conservation and
sustainable use of biodiversity important to
agriculture.  More projects are emerging that
fit into this category.

PLEC has fared consistently well in
external evaluations.  The midterm review of
the project commissioned by UNEP in 2000
(Brush 2000) was mostly quite positive,
although it did point out certain imbalances in
the project’s implementation progress.  The
Second Overall Performance Study of the
GEF (GEF 2002) carried out by an
independent team last year visited selected
PLEC clusters and came out with praise for
the project, acknowledging that the project
had achieved a number of important
successes.  Today, PLEC is seen as a highly
innovative and successful project in the GEF
portfolio.  The final evaluation that will be
carried out in the near future by the
distinguished team of Drs. Benjavan
Rerkasem and Eduardo Fuentes will provide
a final assessment of the GEF-funded
project.

It is clear that PLEC through its ten-year
lifespan has achieved tremendous
successes, often under highly adverse
conditions.  For this we must thank the
extremely dedicated and innovative team of
scientific coordinators, cluster leaders and
members in the twelve participating
countries, advisers, and administrative staff
in UNU and UNEP.  A special recognition,
naturally, goes to Harold Brookfield who has
developed and led PLEC from scratch and
who is now stepping down as its principal
scientific coordinator.

The GEF funded project is now over, but
the lasting impacts of PLEC will continue to
be felt.  PLEC fulfils the critical project review
criteria the GEF attaches to its projects,
namely sustainability and replicability.  The
project has developed and demonstrated
approaches and methodologies that can be
replicated elsewhere, and there is evidence
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that replication is already taking place.
PLEC has done considerable capacity
development in the participating countries,
and created a network of professionals that
can carry on the work in a more
decentralized manner.  This will be guided by
the new scientific coordinator, Dr. Miguel
Pinedo-Vasquez, thus ensuring the
sustainability of the PLEC Project’s impacts.
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DIVERSITY OF YAMS IN PLEC DEMONSTRATION SITES IN SOUTHERN GHANA1

Essie T. Blay
Department of Crop Science, Faculty of Agriculture, University of Ghana

                                               
1 Editor’s note.  This paper summarizes material from a Report by Blay (2001).

Introduction

Yams (Dioscorea spp.) occur throughout the
tropics.  At least seven wild species are said
to exist in West Africa, while six main types
are cultivated.  These are White yam or
eight-month yam (D. rotundata), Yellow yam
(D. cayenensis), Greater or Water yam (D.
alata), Lesser or Chinese yam (D.
esculenta), Bulbil-bearing or Aerial yam (D.
bulbifera) and Trifoliate, Cluster or Bitter yam
(D. dumetorum) (Irvine 1979).

The transitional and northern savanna
regions constitute the centre for commercial
yam production in Ghana. The crop is also
grown as a subsistence crop throughout the
country in several land-use types.  Yam is
regarded as a prestigious food in many
communities, and is preferred to all other
root and tuber staples in the preparation of
local root and tuber based dishes except
fufu. The tubers are usually boiled and
served with stews or sauces as ampesi
Certain yam dishes, notably ‘כtכ’ (a mashed
yam preparation) are used in several
customs and celebrations.  Hence the crop
enjoys a very high market demand
countrywide.

In some of the major yam growing areas
in Ghana the crop is so intricately woven into
the culture of the communities that
prescribed rites must be performed at the
beginning of the harvest season before any
part of the harvest is eaten.  Yam is also an
important food security crop.  Some varieties

(e.g. of water yam) have a very long shelf life
compared to all non-cereal starchy staples.
Rural households, especially in the forest
areas, maintain a rich array of yam
germplasm for their year round sustenance
and income generation.  The bush or forest
yams (D. praehensilis), the progenitor of D.
rotundata (white yam), are sometimes grown
in one spot for several decades and
managed as a perennial crop to ensure year-
round availability of food for the farm family.

Some species of yam are believed to
have originated in West Africa and hence
yams grown in this region are expected to
display a very high diversity.  However
recent developments such as environmental
changes, cash crop production in
monocultures, pressure on land, changes in
dietary habits, introduction of improved
cultivars or consumer preference for some
varieties over others pose a serious threat of
erosion to the precious diversity accumulated
over centuries.

This study explores the diversity of yams
in the three PLEC demonstration sites in
southern Ghana.  It shows the inter- and
intra- species diversity in the local yams.
Their distribution by site and land-use type,
and the indigenous cultural practices and
strategies for conservation and maintenance
of diversity are examined.

Methodology

The study was conducted in three ways:
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1. administration of questionnaires;
2. field visits;
3. detailed field and laboratory studies to

characterize the germplasm and to
measure the relationship between the
various varieties and landraces of the
different species.

In phase 1, questionnaires were
answered by selected farmers in their
homesteads.  They told us what types of
yams they grew, their sources of planting
materials, methods of conservation of
diversity, the status of diversity of yams, and
how they were used.  A total of 22 sites were
studied: 8 sites in Sekesua-Osonson, 7 in
Gyamfiase-Adenya, and 7 in Amanase-
Whanabenya.  Thirty-nine respondents were
interviewed, 13 in each of the three
demonstration sites.

In the second phase, field visits were
made to 22 selected farmers’ farms in the
three sites to gather more detailed
information on the species and varieties of
yams grown there.  Their morphological
characteristics were recorded, as well as the
land-use types.  The cultural practices
employed were also documented.

The third part of the study involved the
molecular analyses of some varieties based
on their total protein markers.  This sought to
establish the relationships between the
varieties, and also between yams from
southern and Northern Ghana.

Data analyses

Data on varieties grown in the different sites
and under different land-use systems were
subjected to frequency distribution analysis.
The morphological and molecular marker
data were analysed using Jaccard’s similarity
index for all possible pairs of varieties.
S.I. =                    No. of similar bands                             X 100

No. of similar bands + No. of non-similar bands

The similarity indices generated from their
total protein molecular marker profile were
used to construct a dendrogram using the
unweighted pair group method with
arithmetic mean (UPGMA) cluster analysis.
The SAHN, a module in NTSYS-PC package
(Sneath and Sokal 1973) was used.

Results and discussion

Diversity of yams cultivated in the three
demonstration sites
The results of the study showed that six
species of yams are commonly grown in the
demonstration sites. Table 1 shows the six
species in order of predominance and
importance (white yam and its progenitor
bush yam are shown separately).

The next most diverse yam species in the
demonstration sites was the water yam (D.
alata). This was represented by 11, 14, and
15 heirloom varieties at the three sites.  The
remaining four species had relatively few
varieties.

Table 1  Major types of yams cultivated in the PLEC demonstration sites in southern Ghana

Common name Botanical name Local/vernacular name
White yam D. rotundata Odi (Akan), Hier (Krobo)
Bush or forest yam D. praehensilis Kookooase bayere (Akan), Baale (Krobo)
Water yam D. alata Afasee (Akan), Alamoa (Krobo)
Yellow yam D. cayenensis Nakani (Akan), Kani (Krobo)
Bitter yam D. dumetorum Nkanfo (Akan)
Chinese yam D. esculenta Potato (colloquial), Obo eduanan (Akan)
Aerial yam D. bulbifera Tshomkani (Krobo), Osoaba(Akan)
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Table 2 Varieties/landraces of the different species grown in each demonstration site

Species Demonstration sites
Amanase-Whanabenya Gyamfiase-Adenya Sekesua-Osonson

White yam(D. rotundata)
and bush yam
(D.praehensilis) Puna Puna Unknown 1

Punjo Punjo Unknown 2
Bayere fitaa Labroko Bale hier

Bayere fitaa
Kat Kat (white) Kat (white)
Aku Kat (violet) Kat (yellow)
Sayoo Kat (yellow) Akadufia/Otufoa
Oboobi kwaw (white) Oboobi kwaw Oboobi kwaw
Oboobi kwaw (yellow) Duku bayere Klo hier
Okumi yaw Basadwo Odorno (kpanwalo)
Atwitwimatswo (white) Nterareso Odorno (kpanwalo)
Atwitwimatswo (yellow) Maade Otim bale
Otim bayere Ode Otim kani
Okpolum Asobayere Akim bale
Moyeeke Unknown 1 Kafukpa
Tshomatsho Tshomatsho Tshomatsho
Mankani bayere Nkankyi Dadadu
Odonkor bayere Odonkor bayere Adgboti bale
Akwekwe mansa Adiamawoba Osono

Agbease Bale yibli
Gbombea Kwaku tshe
Dundu bayere Hier osubaa
Mensa Ohwe hier
Bayere nkani Bale nitse
Kukuram Bale bodobodo
Pemone Bale yimuwe
Unknown 2 Bale kani
Unknown 3 Bale tum

Total 18 28 27

Water yam (D. alata) Apoka tia Apoka tia Tsohom alamoa
Apoka tin Apoka tin Apoka
Koase kohwe Koase kohwe Alamoa kani
Afasee nkani Afasee nkani Alamoa yibli (white)
Afasee tuntum Afasee tuntum Alamoa yibli (violet)
Panya alamoa Unknown I Panya alamoa
Onamesu Osoaba (violet) Alamoa tum
Osoaba Osoaba (white) Alamoa gaga
Afasee nanka Afasee bore Alamoa seno (bore)
Afasee preko Afasee preko Alamoa kpoto
Otim Bubuabaso Alamoa kpiti

Afasee kokoo Klo alamoa
Unknown 2 Akwakwalikwa
Unknown 3 Alamoa tomo

Alamoa nitse
Total 11 14 15

Yellow yam
(D. cayenensis) Nkani (yellow) Nkani tin Nkani etru

Nkani (white) Nkanihene (nkuku) Nkanihene
Nkani (light yellow) Mensah Klo kani

Kokora Thorny nkani
Non-thorny nkani

Total 3 4 5
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Table 2 continued

Species Demonstration Sites
Amanase-Whanabenya Gyamfiase-Adenya Sekesua-Osonson

Bitter yam
(D. dumetorum)

Nkanfo (white)
(Kofi Amoa)

Nkanfo (white)
(Kofi Amoa)

Nkanfo (white)
(Kofi Amoa)

Nkanfo (yellow) Nkanfo (light yellow) Nkanfo (light yellow)
Nkanfo (yellow) Nkanfo (yellow)
Nkanfo unknown Nkanfo (cream)

Nkanfo (deep yellow)
Total 2 4 6

Chinese yam
(D. esculenta) Potato Potato (Obo aduanan) Potato
Total 1 1 1

Aerial yam
(D. bulbifera) Akam Akam Akam
Total 1 1 1

Total #  yam varieties 36 52 54

Over 140 different yam cultivars were
recorded in the three sites.  The highest
diversity occurred in the bush yams and
white yam complex (D. praehensilis and D.
rotundata).  The numbers of different
varieties of these yams ranged from 18 for
Amanase-Whanabenya to 28 for Gyamfiase-
Adenya (Table 2).

Varietal names

The names given to the varieties sometimes
reflect one of the following:

• source or donor of the planting material.
For instance, the bush yam variety
Odonkor bayere indicates that the yam
originated from Mr. Odonkor.

• morphology of the yam. Alamoa yibli or
Afasee osoaba means bulbil-bearing
water yam.

• palatability. The varietal name
Adiamawoba means the yam is so tasty
that parents are reluctant to share it with
their children.

Some varietal names in the different sites
are synonyms; Afasee preko in Akan is
synonymous with Alamoa kpoto in Krobo.

The total number of varieties grown
ranged from 36 to 54.  Some varieties were
common to all sites.

Genetic relationship between the yams

The dendrogram constructed on the basis of
total protein banding pattern was able to
separate most of 45 varieties of different
species selected at random from the three
sites (Figure 1).  A few varieties could not be
distinguished from each other.  These were
Cluster I represented by two varieties of
yellow yam obtained from the same source.
Cluster II was represented by varieties 11
and 12 that are bush yams obtained from
two different demonstration sites. Cluster III
also had two varieties of white yam (D.
rotundata) but from different demonstration
sites.  Cluster IV on the other hand
comprised a variety of water yam (D. alata)
and one of D. esculenta. This cluster needs
to be investigated further.

Clusters V and VI had 5 and 2 varieties
respectively all belonging to the D. alata
species. Cluster VII was composed of 5
varieties, 4 of which were D. rotundata.  The
remaining one was a trifoliate yam (D.
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Figure 1  Dendrogram showing the similarities between 45 accessions of yam
based on total protein banding patterns

dumetorum). Other systems are being used
to study further the varieties that could not be
distinguished from each other on the basis of
their total protein profile.

Failure to distinguish some cultivars
belonging to the same species is not
surprising since the farmers actively share
germplasm between themselves. On the
other hand, the numbers of varieties which
could be distinguished from the small sample
studied indicates the extent of diversity which
exists in the yams of these demonstration
sites.

A more complete analysis of the samples
based on other molecular markers as well as
morphological markers is in progress.

Frequency of cultivation of the different
species of yams in the three PLEC
demonstration sites

• Water yam (D. alata)

The most commonly cultivated yams in all
three sites are the water yams. They have a
long shelf-life and are easy to cultivate. A
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piece from any part of the tuber sprouts with
ease; even the peel is said to sprout. Unlike
other species, water yam may be stored for
over a year after harvesting.  All respondents
from Gyamfiase-Adenya cultivated at least
two different varieties of water yam. 26%
cultivated 4 varieties, with some farmers
growing as many as 5–8 varieties.

In Sekesua-Osonson, 75% of the
respondents cultivated at least 4 different
varieties, and some as many as 10. Only one
respondent did not grow any.

At Amanase-Whanabenya, water yams
were second to bush yams in frequency of
cultivation. About 31% of the respondents
cultivated 4 or more varieties while 29% of
them did not grow water yams.

• White yam (D. rotundata) and bush yam
(D. praehensilis)

The next most popular yam type is the bush
yam (D. praehensilis), the wild progenitor of
the cultivated D. rotundata. Bush yams are a
security food grown under permanent trees,
mainly cocoa in the cocoa growing areas,
hence the name. They grow easily and can
be left in the ground for years and harvested
as needed. When they are left in the field
they remain edible even after dormancy is
broken, and until expanded leaves are fully
developed.  Tubers left in the ground sprout
and produce higher yields with time. The
tubers do not store well after harvest and
must be sold or consumed within a couple of
weeks.  This makes them relatively
unimportant commercially.

Between 78–92% of the respondents
cultivate the wild D. rotundata (bush yam)
varieties. The highest frequency (92%)
occurred at Amanase-Whanabenya with
most farmers growing at least 5 varieties.

At Sekesua-Osonson approximately 84%
of PLEC farmers grow bush yams.  Most
produce at least 4 different varieties, while
33% grow between 6–10 different cultivars.
Bush yams are relatively less popular in the
Gyamfiase-Adenya site. 78% of the

respondents cultivate some varieties, with a
maximum of five.  About 50% cultivate only
one or two varieties.

• Yellow yam (D. cayenensis)
Of the remaining four species, the Yellow
yam is the most important.  This species is
more common in the Gyamfiase-Adenya and
Sekesua-Osonson sites. About 62% of the
respondents in these two sites grow two
cultivars of this species, and one grows four.
Otherwise, only one variety is grown.

• Bitter yam (D. dumetorum)
The Bitter yams, unlike the yellow yams, are
better known at Amanase-Whanabenya and
Gyamfiase-Adenya than at Sekesua-
Osonson.  Roughly 69% and 83% of the
respondents cultivate one or two varieties of
bitter yams. In Sekesua, only 15% of the
respondents grow the crop. One farmer has
six varieties but says that he is the only
member of his family who will eat them. Even
he could not tolerate some of the cultivars.

• Aerial yam (D. bulbifera) and Chinese
yam (D. esculenta)

Aerial yams and Chinese yams occur
sporadically.  The Chinese yams are
commonly referred to as ‘potato’.  Only one
variety of this species Obo aduanan was
encountered.

Distribution of the different yam types in
the various land-use systems

Figure 2 shows the distribution of the
different yam types by land-use system. The
highest diversity in yams was encountered in
homegarden-agroforestry land-use and
annual cropping systems, with agroforests
and orchard/ plantations systems recording
the lowest diversity.

The bush yam had the most uniform
distribution.  It occurred in all land-use
systems, with its highest diversity in the
orchard or plantation land-use system. This
is because it tolerates shade.
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Figure 2  Diversity of yams in the different land-use systems

The water yam does well under full
insolation so was found mainly in
homegarden agroforests and annual
cropping systems.  It has a high market
value and is extensively grown as a field
crop.

White yams and yellow yams were also
limited to the same two land-use systems.
They are usually cultivated in the transitional
and savanna zones as cash and security
crops, and heavy shade is not suitable for
them. Their existence in homegardens also
reflects their importance to the family and the
farmers’ desire to protect them.

Bitter or trifoliate yams were found in all
four land-use systems, but mainly in
homegarden-agroforest and annual cropping
systems.

Aerial yams and Chinese yams occur in
small numbers in all land-use systems.  Their
highest diversity was found in homegarden-
agroforests and annual cropping systems.

Indigenous cultivation practices

Planting
Planting of most yam species is done during
February–March, but new bush yam and
bitter yam are planted earlier between
December and February.  A few late plantings
may be made in March. D.alata water yams
are planted from March to April, or in
February if there are early rains, and aerial
or bulbil-bearing yams from March to May.

Yams can be planted in freshly cleared
fallow or on previously cropped land.  They
are the first crop after fallow, and
predominantly the first crop in the annual
cropping fields.  They are planted in holes,
on mounds, or in holes which are then
covered by mounds.

The size of hole and/or mound varies
according to soil, planting material and
farmers’ choice.  Holes are deep, varying
from 30–60 cm, with similar diameter.  The
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mounds may be wide and short or narrow
and high.  Size can vary from 30–100 cm
wide and 10–30 cm high.  In areas with less
friable soils, planting holes are mounded
over and then capped with dead leaves.
Very vigorous yam varieties such as Alamoa
kpoto and Alamoa gaga are usually planted
in a hole on the flat and only sometimes
mounded.

Planting material
Small tubers, large tuber heads or cuttings
from ware yams are planted at a depth of
10–25 cm depending upon the cultivar.
When planting material is limited, sections or
even small pieces of tuber are used, but
larger setts give bigger yields. The planting
material is slanted with the head section up.
Where cuttings are used the skin or periderm
section is placed downward.  The holes are
refilled with a mixture of topsoil, leaf litter or
decomposed cocoa husk

The sett may be directly sown or nursed
and transplanted. The nursery for setts is on
the flat.  Either a single layer or up to three
layers are covered with dead leaves, soil, or
a mixture of the two.  Nursing lasts for 2–4
weeks, sometimes longer, before the young
plant is transplanted.

Bush yams are treated differently. They
are predominantly grown as a perennial
crop. Plants are often maintained in the
same planting site for decades.  Most
cultivars are passed on as heirloom cultivars
within the farm family. But as with other yam
species, farmers may also purchase
additional planting materials from the market
or add to their collections by exchanging
plant materials with their fellow farmers.

Staking
Yams have vigorous vines and need to
be staked. Living trees are most often
used. Plantation crops such as oil palm, or
cocoa may serve as live stakes. Certain
trees with a deep tap root system, fewer
lateral roots and compact canopy are also
utilized.  These include: Newboldia laevis,

Zanthoxylum zanthoxyloides, Holarrhena
floribunda, Nesogordonia papaverifera, Ficus
exasperata, Spondias mombin, Mallotus
oppositifolium.  Where necessary, the trees
are pruned, and sometimes coppiced.

When the live stake is located some
distance from the yam mounds, leader
stakes are used to link the vines to the live
stakes.  Commonly used leaders are palm
fronds, bamboo, sticks, old vines from
previous yam harvests and other lianas.  As
many mounds as possible are constructed
around the live stakes.  Up to eight or more
mounds may be found around a single tree.

Milking or pricking
This applies particularly to bush yams and
usually commences at the end of July when
food is required.  It involves the careful
removal of soil from the mound or planting
hole to expose the tubers/ware yam.  The
ware yam is then carefully detached with the
aid of a cutlass leaving only the corky section
of the head (corm) and its propping roots.
The corky head may be covered immediately
or left uncovered until fresh tubers are
initiated from the corm.

Harvesting
Tubers that are not pricked are allowed to go
the full term, and even longer. Then the soil
is carefully loosened with the aid of a cutlass
and removed by hand to expose the tuber.

Bush yam tubers usually vary between
30 cm to over 50 cm in length, though some
varieties are very long, measuring over
90 cm to 120 cm e.g. the variety Aku.  A few
cultivars of the water yam are equally large.
Most other species have smaller tubers, in
the 10–40 cm range. The bulbil yams are
tiny, from 1–9 cm long.

Where tubers are very long or buried
deep, a chisel is used for digging the soil
around the tubers. In the case of extremely
long yams, as with some bush yams, the
farmer may dig a large hole near the tuber
and stand in it in order to reach the tuber
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without back strain.  Another strategy is to
remove the soil around the head of the tuber
as far down as possible.  Then a branch from
a nearby tree is bent to the ground and the
head of the tuber is tied to the branch. The
hole is then filled with water and left
overnight.  The water softens the soil, and
the tuber is pulled out by force by the bent
branch.

The different species mature at different
rates, which enables staggered harvesting.
Yellow yams mature early, the majority in
5–6 months, but harvesting is usually
deferred for two or more months.  Bush
yams take 7–8 months.

Odorkor Agbo, an expert farmer, demonstrating
harvesting of yams at Adwenso, southern Ghana

Storage
Bush yams and bitter yams are usually
retained in the field and tubers removed as
required. The bitter yams have to be eaten
within a day; the bush yams have a short
shelf-life of only a few days, and cooking
quality deteriorates rapidly. A few selected
varieties such as Kookooase fitaa were
reported to be storable in the yam barn for
six months to one year.

The other yam species store well for up to
a year in a barn, on a platform or covered
under trees. White yams are also stored in
holes covered with leaves or soil, and
sometimes tied to poles.

Methods of conservation of diversity in
yams by PLEC farmers in southern Ghana

With the exception of some white
yam cultivars notably Bayere fitaa, Puna,
Labrokor and Dundu banza, the bulk of the
yams cultivated in the zone are heirloom
varieties handed down for decades.  Over
the years the farmers have developed
several strategies for ensuring the
maintenance of these land varieties in spite
of uncertainties in the weather (Table 3).

Table 3 Strategies for conservation of
yam types

Strategy Frequency
of practice

Regular replanting of heirloom varieties 100%

High priced varieties and varieties at risk
are planted in homegardens under
intensive care

100%

Varieties at risk of disappearing are
actively sought out by farmers on farmer
initiated germplasm collection trips

37.3%

Self-regenerated plants from naturally
dispersed seeds produced by flowering
heirloom yam varieties are protected

80%

Milking tubers and replanting the vines
to induce seed yam production

100%

Careful storage of planting materials on
raised platform, barns etc. to ensure
viability

70%

Exchange of planting materials between
farmers during workshops, agricultural
shows, farmers’ meetings, etc.

100%

Lodging of germplasm with relatives
living outside immediate vicinity as
insurance against loss of cultivar

37.3%

Reintroduction of some cultivars/
landraces from original sources

37.3%

Management of some heirloom varieties
as perennials in homegardens and the
main farms

100%
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Causes of erosion of diversity of yams

Despite the apparently large numbers of
varieties grown in the demonstration sites,
the expert farmers could recount a number of
yam varieties that have disappeared or are
at risk of extinction in recent times.  These
include Akwakwalikwa, Adiamawob, Nkanky.

Several factors have contributed to the
erosion of the rich diversity in yams.  Among
them are:

1. deforestation, increased population
pressure and bush fires, which have
destroyed some of the ecological niches
suitable for yams, especially bush yams;

2. the deviation from weed control by
slashing with the cutlass to increased
adoption of clean weeding and turning
the soil with the hoe; this has resulted in
the removal of young volunteer
seedlings, which sprout from seeds and
yam bulbils;

3. increased adoption of cash crop
cultivation. Relatively large plots of
cassava monocrops are grown for
processing into gari and agbelemah by
tenant farmers;

4. changes in dietary habits such as
increasing consumption of cereals have
discouraged the production of some of
the lesser known yams;

5. no special efforts have been made to
develop dishes which are appealing to
people who are not familiar with these
yams;

6. some yams have a very short shelf-life
and are therefore not suitable for
commercial production;

7. the cultivated white yams have become
more attractive to the general population
because of their ‘superior’ palatability,
longer shelf life and wider market
distribution. They are replacing lesser-
known types;

8. migration to urban centres has reduced
the labour force in the rural areas where
yams are cultivated. With family numbers

reduced, the older people do not see the
necessity to plant large numbers of
different yams;

9. farmers are no longer so actively
involved in the selection and
domestication of wild yams. The older
farmers are aware of wild relatives of
some yams, but they are no longer
actively pursuing yam domestication. The
highly commercialized life-style has
compelled a lot of farmers to concentrate
on crops with shorter-term benefits.

Ways of stemming genetic erosion in
yams

To halt the loss of diversity especially in the
heirloom yam cultivars, several strategies
may be considered including:

• educating farmers on the need for
conservation.  This has already yielded
dividends in the PLEC sites. One PLEC
farmer has introduced eight new yam
cultivars into his homegarden. Other
farmers have also made modest
additions to their collections;

• some expert farmers could be employed
as collaborators with the national centre
for germplasm conservation, to carry out
in situ conservation of their indigenous
yams.  This could be achieved at minimal
cost to the government;

• farmers could be given incentives to
carry out domestication of some of the
wild yams;

• farmers who maintain germplasm
diversity could be recognized at farmer-
led open days and shows;

• cultivars with high risk of extinction may
be collected and multiplied in vitro for
distribution. Some could also be given
long-term in vitro preservation;

• the Plant Genetic Resources Centre
could be encouraged to collect varieties
that face the threat of extinction, multiply
them and make planting materials
available to farmers;
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• methods of preservation of fresh yams as
well as preparation of processed foods
with longer shelf-life should be developed
to improve the utilization of the wide
array of yams.  This will encourage their
continued cultivation.

Conclusion

Farmers have maintained a rich array of
yam varieties predominantly for food
security, with income generation as a
subsidiary aim.  Over the years they
have developed intricate management
systems for cultivation and conservation.  A
number of factors both natural and man-
made now threaten the continued
maintenance of this diversity. Yet the farmers
are very interested in conserving the
heirloom varieties. With a little support, they
may be counted on to maintain diversity for
posterity.
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SUSTAINING DIVERSITY OF YAMS IN NORTHERN GHANA1

Gordana Kranjac-Berisavljevic’ and B.Z. Gandaa
University of Development Studies, Tamale, Ghana

                                               
1 Editor’s note.  This paper summarizes material from a Report by Kranjac-Berisavljevic’ and Gandaa (2001).

Introduction

Yam cultivation is widespread in Northern
Ghana.  Yams (Dioscorea spp.) are not only
one of the staple foods and cash sources but
are also of social and cultural value for the
rural communities (Kranjac-Berisavljevic’ and
Gandaa 2000).  The PLEC survey team
found that about 75% of farmers in the main
PLEC demonstration site at Bongnayili-
Dugu-Song cultivate yams.  On average,
about five yam types are found on every yam
farmer’s field.  In the 1999 growing season,
23 different types were recorded.

Blench (1997) described yam species
cultivated in West Africa as ‘one of the crops
at the dynamic frontier between wild and
domestic’.  There is a great deal of
information about yam which has not yet
been investigated by researchers.  Yet these
crops have much to offer in terms of food
security, and people continue to cultivate
them.  Interested farmers still occasionally
bring new types in from the wild.

Cultivation of yam in Northern Ghana

In Northern Ghana, yams are normally grown
as the first crop in a rotation after the land
has been cleared (Kranjac-Berisavljevic’ and
Gandaa 2000).  Little or no fertilizer is used,
even though the crop responds favourably
to the application of phosphorus and
potassium.  Yams perform best in deep well-
drained loamy soils and are frequently grown
with other crops such as millet, sorghum,
maize, rice and cowpea, all crops of the
savannah transitional ecological zone.  But
there is thought to be a clear relationship

between the cultivation of yam as a sole
crop, and high yield.

Land is cleared for yam cultivation using
cutlass and hoe, followed by burning of the
residue.  The essence of this, according to
farmers, is to destroy termites and other
insects that attack yam tubers.  Bullocks and
plough are used to break the land after the
first rains.  Raising of mounds 0.4–0.6 m
high and spaced at 1.2–1.5 m follows.  Soil
suitability for yam cultivation, say the
farmers, is evident in the presence of wild
yams, an indication of deep soils.  Planting is
done two days after the mounds are raised;
and the seed-yams are mulched, to reduce
soil water loss, and to protect them from
solar radiation.

Two weeks after sprouting, the vines are
either staked or not staked depending on the
yam type.  Pricking is done 10 weeks after
sprouting.  During the annual cultivation
season, yam is usually the last crop before
cassava to be harvested.

Yam domestication

Newly discovered yam seedlings in the forest
are sometimes bitter in taste or tasteless.
Such new seedlings are cultivated for 4–7
years before being given a name, which is
often descriptive in nature.  New yam types
brought into the community are domesticated
in shrines located at ‘Siiyare’, ‘Birikum’ and
‘Gambugu’, all in the Nanumba District of
Northern Region of Ghana.  The reason for
cultivation in a shrine is to involve blessing
on the newly discovered yam types.
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Table 1   Yam types observed during the 1999 growing season at Bongnayili-Dugu-Song
PLEC demonstration site, Northern Region, Ghana

Yam type Area of
origin*

(according
to farmers)

Main use Agronomic
characteristics

Other remarks Length of
tuber

cm

Weight of
tuber

kg

1. Laabako Dagbon Consumed locally
(as fufu, sliced yam)
Also sold as cash
crop

Normally grown
staked

Women prefer this
type; it is easier to
cook
Also used to perform
yam sacrifices, due
to its early maturing
qualities

28 1.8

2. Kpuno Dagbon Consumed locally
(as fufu, sliced yam)
Also sold as cash
crop

Normally grown
staked

27 1.7

3. Chenchito Dagbon Consumed locally
(as fufu), and sold
as cash crop

Staked late in the
season

Eaten at funerals
and festivals

30 1.9

4. Fugla / Fugra Dagbon Consumed locally
(sliced and roasted)

Cripping plant Rarely sold for cash 29 1.9

5. Kpuringa Dagbon Consumed locally
(sliced and roasted)

Staked plant Eaten mostly by
children (small size
tubers)

21 0.8

6. Goonyeni/
    Zuglanbo

Dagbon Consumed locally
(sliced and roasted)

Cripping plant 28 3.1

7. Nyuwogu Dagbon Consumed locally
(sliced and roasted)

Staked plant 25 2.7

8. Liilya Yendi Area Cash crop,
sometimes eaten at
home

Staked plant 19 0.6

9. Chamba Yendi Area Used for fufu Late staked 36 0.8
10. Kpurinjo Yendi Area Consumed locally

(sliced and roasted);
also cash crop

Staked, not prickable NA NA

11. Kiki Yendi Area Consumed locally
(sliced and roasted);
also cash crop

Staked, not prickable NA NA

12. Mogni-nyuga Yendi Area Consumed locally
(sliced and roasted,
as fufu), also used
as cash crop

Staked, not prickable NA NA

13. Dakpauni Yendi Area Consumed locally
(sliced and roasted,
as fufu), also used
as cash crop

Staked, not prickable 15 0.3

14. Zong Dagbon Consumed locally
(sliced and roasted,
as fufu), also used
as cash crop

Staked, not prickable NA NA

15. Friginli Dagbon Consumed cooked
and roasted, also
cash crop

Staked Aerial yam 10 0.1

16. Kukulga Dagbon Consumed cooked
and roasted, also
cash crop

Staked 37 1.4

17. Kan-gbaringa Dagbon Consumed locally as
fufu, or sliced yam

Staked and prickable 25 1.3
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Table 1 continued

Yam type Origin*
(according
to farmers)

Main use Agronomic
characteristics

Other remarks Length of
tuber

cm

Weight of
tuber

kg

18. Nyanfu S. Ghana Consumed locally as
sliced yam

Staked Due to bitter taste it
is cooked, and left
overnight to be
eaten next morning

6 0.1

19. Manchisi S. Ghana Consumed locally as
sliced or roasted
yam; also cash crop

Staked 15 0.7

20. Kpagahi Dagbon Consumed locally as
sliced yam, good for
fufu or roasted
Not sold

Cripping plant Used to feed family
during ‘lean’ season

NA NA

21. Baayeri Dagbon Consumed locally as
sliced yam, and fufu
Sold as cash crop

Staked, also pricked 19 0.2

22. Gun-gon
      kpella

Dagbon Consumed locally as
sliced yam, good for
fufu or roasted
Not sold

Cripping plant 14 0.9

23. Bombe-tingye Dagbon Consumed locally
Sold as cash crop

Staked, not pricked 45 1.65

24. Baamyegu Dagbon Consumed locally Cripping plant 20 0.1

* Dagbon are the people of the Bongnayili-Dugu-Song demonstration site, and the surrounding region.  Yendi is the core area of
Dagbon, a main source of new yam varieties.

Identification and collection of yam types
using indigenous and modern knowledge

Even though the knowledge systems of the
indigenous populace around the world are
varied, there is a consistent pattern in
the way their knowledge systems work.
Traditional knowledge is intensely local, and
draws on a long-term information base.

Science-based knowledge systems by
contrast must carry out new studies in order
to obtain information.  Modern science, in
general, has a relatively short-term
database.  Both traditional and scientific
knowledge systems have their limitations in
terms of confidence limits and applicability.

At Bongnayili-Dugu-Song, practising
researchers and farmers worked together,
respecting each other’s methods of gathering
information, while reaching conclusions in a
collaborative manner. Farmers’ methods of
identification of yam types were applied in
the 1999 cultivation season to collect 23 yam

types from the surrounding area (Table 1).
Locations where yams were grown were
noted during the growing season, and
photographs of the vines taken, with details
of agronomic and other characteristics of
each identified yam type.

Farmers working on the demonstration
site identified yam types in the field using the
following criteria:

• nature of vines (staked or cripping);
• leaf characteristics;
• tuber characteristics.

Farmers also differentiated wild yams from
domesticated yams by the direction
(clockwise or anticlockwise) of
circumnutation of the vines.

• In line with PLEC methodology, a yam
type collection farm was created at Dugu,
and is managed by PLEC expert farmers.
The farm was donated by one of the
members of the PLEC CAMP Association



Table 2  Vegetative characteristics of yam types collected at PLEC main demonstration site in Northern Ghana at
Bongnayili-Dugu-Song (Tolon Kumbungu District) during 2000 and 2001 rainy season

Yam local name
(Dagbani)

%
sprouting

Length
of

petiole
cm

Distance
between
nodes

cm

Leaf
length

cm

Leaf width at
mid-region

cm

Number of
stems/tuber

Leaf area
index

Circumnutation Tuber
weight

kg

Tuber
length

cm

1 Digi 92 2.9 12.3 7.2 5.4 4 78.8 Clockwise 0.35 20.0
2 Bombe-tingye 70 4.5 22.5 8.3 6.0 1 274.5 -“- 0.55 25.0
3 Kpuringa 70 5.0 10.0 7.0 5.0 6 239.4 “ 0.29 14.0
4 Laabako 89 6.5 16.5 10.0 8.0 4 526.5 -“- 1.91 26.0
5 Chamba 80 7.0 12.0 15.0 9.0 1 106.3 -“- 1.00 11.0
6 Manchisi 64 10.7 12.5 10.5 7.3 3 324.8 -“- 0.61 9.0
7 Kpuno 86 9.0 16.5 14.0 13.0 2 100.8 -“- 2.30 31.0
8 Zuglanbo 70 5.3 18.3 10.0 6.0 3 97.5 “ 0.26 24.0
9 Kan-gbaringa 40 6.0 13.3 10.3 8.3 6 122.3 -“- 0.75 22.0
10 Chenchito 82 9.5 17.0 10.5 7.5 8 1251.7 -“- 0.90 27.0
11 Fugla 70 4.0 8.0 9.0 4.0 4 126.9 “ 0.56 17.0
12 Zong 60 6.0 17.0 10.0 6.0 1 125.1 -“- 0.25 13.0
13 Baamyegu 80 6.0 12.0 7.5 5.6 2 110.4 -“- 0.15 8.5
14 Liilya 52 5.7 18.3 12.6 8.2 2 96.3 “ 0.85 15.5
15 Kiki 80 5.0 10.0 8.0 6.0 3 336.0 -“- 0.60 18.5
16 Dakpani 56 5.0 16.0 11.0 6.0 4 92.5 -“- 0.30 11.0
17 Baayeri 70 3.5 11.5 8.5 5.5 2 188.4 -“- 0.92 25.5
18 Goenyeni 84 9.0 11.3 12.0 8.0 3 211.9 -“- 0.50 18.0
19 Mogni-nyugo 42 8.0 20.3 10.0 6.5 2 106.3 -“- 0.90 19.0
20 Gun-gonsalli 60 5.0 23.0 9.0 5.0 2 99.6 -“- 0.71 18.0
21 Nyuwogu 84 7.0 9.0 13.0 10.0 8 551.6 -“- 0.06 9.0
22 Nkanfu NA 1.2 5.1 3.2 3.0 1 NA NA NA NA
23 Friginli 86 10.0 17.0 15.0 15.3 1 124.6 -“- 0.20 9.5
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members.  The aims of creating the farm are
to;

• collect new yam types identified by
farmers;

• multiply yam types and sell at affordable
price to farmers;

• serve as a germplasm bank.

Storage of yams in Northern Ghana

Generally, harvested yams are stored in
grass huts on the yam farms.  This allows
ventilation and minimizes losses through
transportation.  Another common practice
among farmers is to carry yams to their
homes and store them in a hut constructed
with mud and roofed with grass.  In these
huts, care is taken not to place the yam
tubers on top of each other.

Maintaining yam types in the Bongnayili-
Dugu-Song PLEC site

PLEC research methodology requires the
preservation of species in situ, at the location
where they are usually grown.  In order to
capture the knowledge of farmers concerning
yam, the PLEC research team continued
their detailed characterization of 23 local
yam types over a period of two consecutive
growing seasons (1999 and 2000).

In the 2001 rainy season, collection of
new types increased the total number of
types to 26.  About 50 pieces of each yam
type were further multiplied in 2001 to yield
over 200 pieces of each type of yam for
the current collection.  Yam types
were observed during the season at regular
intervals in order to obtain their
main vegetative characteristics.  Main
morphological characteristics and a
summary of results are presented in Table 2.

About eleven main characteristics were
observed throughout the season for all the
yam types.

Sprouting percentage was found to be
very variable from one yam type to another,
ranging from about 40%, up to about 92%
(Digi).  We suggest that part of this variability
may be attributed to the fact that various yam
types require different planting times, as well
as planting depth. This requires further
investigation.

Length of petiole was also very variable,
ranging from 1.2–10.7 cm.  Similarly, other
morphological characteristics show great
variability, from type to type.

Almost all the yam types also showed
clockwise circumnutating (this information
was not available for Nkanfu yam type).

Great dissimilarity in tuber weight and
length at the end of the growing season
corresponded well with already observed
variations in vegetative characteristics during
the season.  The tuber weight ranged from
0.06 kg (Nyuwogu) to 2.30 kg (Kpuno).
Number of stems also ranged from one
(Chamba, Zong, Friginli,) to about eight
(Chenchito, Nyuwogu).

Results of laboratory analysis

In order to complement the traditional
knowledge effectively, laboratory analysis of
the chemical content of 23 yam types was
conducted with the assistance of the Food
Research Institute Laboratory, Accra.

Data on seven parameters obtained
during the tuber analysis and a summary of
the results are presented in Table 3.

Moisture content was variable for various
yam types: Manchisi had the highest
moisture content (71.9%) while Chamba
(50.2%) had the lowest moisture content.

Ash content: Coursey (1976) reported that
ash content of yam is high, but varies from
species to species.  Apart from Manchisi
(1.7%), Zong (1.6%), Nyuwogu (1.6%) and
Friginli (1.5%), which had the highest ash
content, the rest of the yam types from
Bongnayili-Dugu-Song had ash contents
ranging from 0.9% to 1.4%.
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Table 3  Determination of percentage moisture, ash, protein, starch and minerals in 23 yam types
at the PLEC main demonstration site in Northern Ghana

Yam type
%

Moisture
%

Ash
%

Protein
%

Starch
mg/100g

Iron
mg/100g
Calcium

mg/100g
Phosphorus

1. Digi 63.4 1.1 3.2 7.9 0.5 19.5 7.6

2. Bombe-tingye 51.3 1.1 2.9 12.2 0.8 14.3 3.7

3. Kpuringa 56.1 1.2 1.8 27.0 0.5 25.8 6.6

4. Laabako 52.6 1.0 1.7 6.6 0.8 24.3 4.2

5. Chamba 50.2 1.0 3.2 26.6 1.1 20.7 26.4

6. Manchisi 71.9 1.7 1.6 13.6 1.1 16.6 20.4

7. Kpuno 51.6 1.4 3.3 11.7 6.0 20.2 6.8

8. Zuglanbo 59.6 1.6 4.0 8.9 1.0 12.5 23.6

9. Kan-gbaringa 57.9 1.2 4.1 14.3 1.1 11.1 12.3

10. Chenchito 60.3 1.0 2.6 23.0 0.7 8.5 5.3

11. Fugla 58.4 0.9 2.3 13.6 1.1 16.6 18.0

12. Zong 61.0 1.6 2.2 8.0 11.1 22.2 8.7

13. Baamyegu 65.0 0.9 2.2 18.6 0.5 9.5 9.8

14. Liilya 61.2 1.2 3.5 19.8 0.5 9.5 4.9

15 Kiki 60.0 1.3 1.7 9.4 1.0 16.4 9.3

16. Dakpani 57.0 1.2 2.3 11.4 0.8 17.0 6.0

17. Baayeri 65.2 1.3 2.4 18.3 1.3 6.3 9.9

18. Goenyeni 50.3 1.2 2.2 12.2 1.1 26.7 9.5

19. Mogni-nyugo 72.0 1.0 2.4 6.0 0.9 16.4 2.3

20. Gun-gonsalli 60.2 1.3 2.7 15.7 0.5 30.5 29.2

21. Nyuwogu 67.1 1.6 2.9 10.9 1.0 21.0 31.1

22. Friginli 70.8 1.5 2.6 10.5 0.5 7.1 9.0

23. Kukulga 55.7 0.9 4.0 11.1 1.2 10.6 10.8

Protein and starch content:  contrary to
earlier reports of relatively high protein
contents, the yam types in Northern Ghana
have protein content ranging from 1.6%
(Manchisi) to 4.1% (Kan-gbaringa), indicating
a very low protein content. Starch content
was also very variable ranging from 6.0%
(Mogni-nyuga) to 27% (Kpuringa).

Phosphorous, iron and calcium content:
Tindal (1983) reported that, per 100g yam,
Dioscorea spp. have 1mg phosphorus and
0.8mg of iron.  Yams at the main
demonstration site had phosphorus level
content ranging from 29.2mg/100g (Gun-
gonsalli) to 3.7mg/100g (Bombe-tingye), and

protein iron content ranging from
11.1mg/100g (Zong) to 0.5mg/100g (Digi,
Kpuringa, Baamyegu, Liilya, Gun-gonsalli
and Friginli).  Calcium content was variable,
ranging from 30.5mg/100g (Gun-gonsalli) to
6.3mg/100g (Baayeri).

All these values are far in excess of the
values reported by Tindal.

Twenty-two yam accessions from
Northern Ghana were analysed with the help
of PLEC researchers at the Crop Department
of University of Ghana, Legon, on the basis
of esterase and total protein banding
patterns, in order to determine which of the
yam types are similar to each other (cf Blay’s



42 PLEC NEWS AND VIEWS  No. 20   AUGUST 2002

paper in this issue).  Results of these
analyses are shown in Table 4 and
examined below.

Table 4  Yam accessions from
Northern Ghana

Accession Local name Yam species
1 Digi D. rotundata
2 Bombe-tingye -“-
3 Kpuringa -“-
4 Laabako -“-
5 Chamba -“-
6 Manchisi D.alata
7 Kpuno D. rotundata
8 Zuglanbo -“-
9 Kan-gbaringa -“-

10 Chenchito -“-
11 Fugla/Fugra -“-
12 Zong -“-
13 Baamyegu -“-
14 Liilya -“-
15 Kiki -“-
16 Dakpani -“-
17 Baayeri -“-
18 Goenyeni -“-
19 Mogni-nyugo -“-
20 Gun-gonsalli -“-
21 Nyuwogu D.alata
22 (Nkanfu?) D. bulbifera

Accessions numbered 1 and 4 (Digi
and Laabako) appear to be quite
similar according to esterase banding
patterns, while accessions 5, 6, 7, 9 and 10
(Chamba, Manchisi, Kpuno, Kan-gbaringa
and Chenchito respectively) appear to be
virtually the same. The same is true for
accessions numbered 12, 16, and 18 (Zong,
Dakpani and Goenyeni), accessions 3 and
13 (Kpuringa and Baamyegu), 14, 15 and 17
(Liilya, Kiki and Baayeri) and 19, 20 and 21
(Mogni-nyugo, Gun-gonsalli and Nyuwogu).

The links among yam types based on total
protein content show that accessions
numbered 13 and 19 (Baamyegu and
Mogni-nyugo) and 20 and 21 (Gun-gonsalli
and Nyuwogu) appear the same.  The
accessions numbered 1 and 2 (Digi and
Bombe-tingye), 7 and 8 (Kpuno and
Zuglanbo), 9 and 10 (Kan-gbaringa and
Chenchito), 12 and 14 (Zong and Liilya), and
16 and 17 (Dakpani and Baayeri) appear to
be quite closely related on the basis of total
protein.

Variability and disparity in all the results
indicate that much more work is to be done
in order to obtain a clear picture of nutritional
values, genetic relationships and other
characteristics of various traditional yam
types cultivated in Northern Ghana. This
initial effort should be followed by systematic
analysis of vegetative, morphological,
nutritional and genetic characteristics of yam
types at the demonstration site.

Erosion of yam types in Northern Ghana

Several constraints contribute to the erosion
of yam types in Northern Ghana.  These
range from unpredictable rainfall and labour
intensiveness (Hahn et al. 1987), to pest and
diseases (Hahn 1994), and to yam cultivation
being an isolated job on a rather limited
scale.  According to earlier researchers, yam
farmers generally have too few resources
available and little support.

In the PLEC main demonstration site,
the erosion of yam types include social,
cultural and economic factors (Table 5).  For
example, farmers believe that Baamyegu
yam type has spiritual powers and is thus the
leader of all yam types.  It is believed that it
leads the other yam types spiritually during
the night (to drink water).  When this type of
yam increases on a farm there will be a
struggle for leadership and farmers will lose
all other yams.  Thus only experienced
farmers keep the Baamyegu yam on their
farms.
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Table 5  Factors leading to erosion of some
yam types in Northern Ghana

Factor Type of yam

Declining soil
fertility

Liilya, Chamba, Zong, Kukulga,
Bombe-tingye

Spiritual Baamyegu
Drought Nkanfu, Kan-gbaringa
Difficult to store Manchisi, Gun-gonsalli,

Mogni-nyuga
Labour intensive Digi, Dakpani

In contrast, Table 6 indicates the yam
types maintained by farmers and reasons
why they are kept.  The most common yam
types cultivated are Goenyeni, Kpuringa,
Laabako, Kpuno and Baayeri.  At the main
demonstration site, a prosperous farmer has
large acres of Laabako and Kpuno.  There is
a competition to cultivate these yam types.

Table 6  Factors leading to maintenance of
some yam types in Northern Ghana

Factors Yam type

Cash source Laabako, Kpuno, Friginli,
Baayeri

Festivals and
funerals

Chenchito, Kpuringa, Friginli

Hunger crop Kpuringa, Goenyeni, Zuglanbo,
Fugla

Sacrifice (yam
festival)

Laabako

Easy preparation Laabako, Kpuno

Conclusion

Both the traditional knowledge gathered by
farmers over long periods of time, and
scientific knowledge collected by researchers
are put together in a collaborative manner at
Bongnayili-Dugu-Song.  Scientists and
farmers are working together in order to
gather sufficient information to fully describe

about twenty-three yam types grown
traditionally in Northern Ghana.

During the 1999–2001 rainy seasons, a
total of 26 yam types has been identified and
collected by farmers.  Detailed information
of the morphological characteristics and
nutritional value of the various yam types will
enable scientists to establish classification of
those occurring in Northern Ghana.

Further collaborative studies are planned.
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   NEWSFLASH FROM PARIS   

THE NEW PLEC
Everyone wants to keep the name PLEC in some form for the second
stage of the project.  The Paris meeting has decided to retain the
acronym, but to change the meaning of the last two letters to better
represent future work.

PLEC will now stand for People, Land management and Ecosystem
Conservation.

The listserv will be PLECserv, and the title of the electronic PLEC
News and Views will be only slightly adjusted.
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