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Abstract

Teeken B (2015). African rice (Oryza glaberrima) cultivation in the Togo Hills: ecological
and socio-cultural cues in farmer seed selection and development. PhD thesis,
Wageningen University, The Netherlands, 306 pp.

The low adoption rates of modern technologies in West Africa, such as improved rice
varieties, suggest a gap between the motivations of farmers and development agencies. Many
smallholder rice farmers in West Africa continue to rely on farmer varieties, farmer saved
seeds and farmer seed system innovations. A better understanding of local farming practices
and how they relate to farmer communities and their culture, as well as to the landscapes and
climate within which the crop is grown might result in more successful initiatives to
strengthen rice cultivation and improve food security and the livelihood of the many small
scale rice growers in West Africa. As African rice has never been improved scientifically or
commercially it is an important entry point to study farmers’ variety selection and
development. By studying farmer variety selection and development related to African rice
within the Togo Hills in Ghana and Togo, a region that is ecologically as well as political-
economically and culturally diverse, the research presented in this thesis tries to unravel the
interactions between genetics, ecology and society (G x E x S).

Results show that in the Ghanaian Togo Hills cultural factors set additional and rice diversity
enhancing criteria for selection, while in Togo selection criteria are mostly pragmatically
agronomic and ecological factors dominate. This can be understood by the higher necessity in
Ghana to construct identity and autonomy within the larger and more dynamic economic and
political powers of competition and individualization. Here African rice has become a tool to
shape such identity. Despite the ecological, cultural and political-economic differences within
the Togo Hills, farmers in all the case studies selected a set of different varieties used for
different purposes rather than a uniform type. This can be seen as a continuation of their
earlier dynamic history in which the maintenance of diversity was part of a risk spreading
strategy facilitating emergent innovations that suited such dynamics. Other examples from
West Africa also show the different combinations of social and natural factors within the
maintenance of rice diversity. Importantly farmers in West Africa have developed varieties
that are robust and versatile: able to perform in very different ecologies and societal settings.
African rice was found to be particularly robust.

This research therefore shows the importance of the “genealogies” between the genetic, the
ecological and the social within variety development and food security issues. Therefore, it is
the task of science to take an evolutionary perspective. These genealogies and their products
should be made visible and need juxtaposition to formal scientific breeding strategies,
strategies to tackle food security and agricultural and societal development issues in general.
This indicates that there is a systemic alternative to a top-down Green Revolution in Africa.
Trajectories of interaction between the social and the natural have produced a large variety of
versatile resources and are crucial within tackling development issues in areas where such
trajectories took place: there where farmer conditions are dynamic and suboptimal. Instead of
anthropologically mapping local cultural preferences (these can change quickly over time and
can vary over small distances) it is much more fruitful to emanate from and also disseminate
the varieties farmers have already developed themselves.
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General introduction

1. Introduction
Rice cultivation is an important activity in several parts of coastal West Africa, and many
small holder farmers rely on it for self-sufficiency as well as to generate income, since

extensive regional and even international markets exist for the crop.

The low adoption rates of modern technology, such as improved rice varieties, within this
region requires a better understanding of local farming practices and how they relate to farmer
communities and their culture, as well as to the landscapes and climate within which the crop

is grown.

Many smallholder rice farmers in West Africa continue to rely on farmer varieties, farmer
saved seeds and farmer seed system innovations, despite many previous attempts to promote
modern varieties. This suggests a gap between the motivations of farmers and development

agencies.

To bridge this gap a better understanding of farmers’ ecological - as well as social contexts
and how variations in these contexts result into local practices of variety selection and

development, is needed.

A better understanding of the ways in which farming is embedded in the local social as well
as ecological matrix might result in more successful initiatives to strengthen rice cultivation
and improve food security and the livelihood of the many small scale rice farmers in West
Africa.

It is in keeping with such an agenda of concern that the present thesis seeks to shine a light on
the varieties that farmers themselves have selected. At times it is not always clear which
varieties have been selected and maintained by farmers, and which are long-forgotten
introductions. Thus it is helpful to have a focus (though not an exclusive focus) on African
rice (Oryza glaberrima), since this is a crop that has been neglected both by crop researchers
and development agencies. It gives the closest approximation possible to a true picture of a

crop subject only to local processes of selection and adoption.

African rice is an interesting crop not only because it is fully the product of farmers’ selection

- ruling out the possible and perhaps forgotten influence of the introduction of scientifically
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improved varieties - but it has also recently lost its former status as an “orphan”*

crop. It has
recently begun to attract more attention from formal plant breeding, especially as a source of

genetic resources for the improvement of varieties of Asian rice.

African rice and two other West African “orphan” grain crops - fonio (Digitaria exilis) and a
related species (Digitaria iburua) - have functioned, perhaps for several millennia, to ensure
the food security of marginal montagnard peoples seeking to farm in suboptimal conditions

while seeking refuge from slave raiders on the plains.

This association between food security and the physical security of marginal groups has
provided African rice with an important sociocultural value (Brydon, 1981; Linares, 2002;
Teeken et al., 2012). African rice is known to produce well under sub-optimal conditions
(Futakuchi et al., 2012) and because of the existence of varieties of very short duration it can

function as an important hunger breaker, harvested before other crops ripen (Richards, 1986).

With regards to food security for marginal farmers today, the trajectories of selection and the
related seed innovation related to African rice can be highly relevant because varieties of
African rice might be well adapted to the highly dynamic circumstances that marginal farmers

are once again facing in the region, not least as a result of climate change.

The cultivation of African rice is expected to be locally and culturally specific, and therefore
the outcome of selection based on biological -as well as on socio-cultural criteria. Therefore
this thesis combines perspectives from social sciences and plant sciences to study African
rice within a case study area especially well-known for its cultivation and where cultural
diversity of montagnard groups is also high, namely the Togo Hills. This area forms a

significant portion of the border between the present states of Togo and Ghana.

African rice (Oryza glaberrima) has been viewed by science mainly as a source of useful
genetic constructs for the improvement of Asian rice (Jones et al., 1997). Within West Africa
African rice has largely been replaced by Asian rice but persists in pockets associated with
marginal groups with a recent or longer-term history of refuge and/ or political oppression and
armed conflicts (Richards, 2006; Brydon, 1981; Linares, 2002; Maroyi, 2012; van Andel
2010). The Togo hills is one such pocket.

! The term orphan crops is used here for crops that have received little scientific and commercial attention and
funding but often fulfill important roles in securing local and regional food security. They also often play a role
in balancing otherwise unstable commercial production systems.
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This area is home to several ethnic minorities speaking quite distinct languages but sharing a
history of migration, refuge and creolisation. Situated in an area dominated by yam cultivation
these ethnic minorities have traditionally subsisted on rice as their staple food (Brydon, 1981).
Furthermore areas of the Togo Hills divided between the two countries have very distinct

economic and political regimes.

All these differences within a relatively small geographical space and within relatively similar
ecologies make the Togo Hills an ideal area to create a picture of distinct articulations of the
interaction between genetic and environmental variation and social characteristics regarding
farmer rice seed innovation. The study underlying this thesis therefore explored why farmers
continue to value this under-studied crop and how they utilise and develop it, in two
contrasted settings, across the Ghana-Togo border. These distinct articulations of African rice
cultivation, this thesis argues, always balance cultural necessity (ritual practice) and pragmatic
necessity (food security). Where at the Ghana side of the Togo Hills the balance moves
clearly to the cultural side it is the reverse at the Togo side where mainly pragmatic
agronomic factors are emphasised. The study uses an interdisciplinary, comparative approach
combining plant genetic resources analysis with anthropological and farming systems
analyses and crop physiological investigations to understand the role of socio-cultural factors

within rice cultivation and variety development.

Although many researchers and breeders have become conscious that to improve smallholders
agriculture attention to farmers’ ecology is important (Ceccarelli & Grando, 2007), there is as

yet less agreement on two further issues — namely, the extent to which farmers’ technology is

adapted to highly dynamic conditions, and the extent to which social rather than ecological

factors alone influence farmers’ innovations and preferences.

2. Culture and the organisation of society

2.1 Culture and technology: general theory

The ways people manage their human needs, cope with risks and insurance and thereby
create culture, seem highly dependent on the strategising and defining of the self in relation to
others. This notion can already be found in Durkheims’ Elementary forms of religious life, in
which it is explained that the totem is the moral countenance of the community and is always
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fed by contacts with others and therefore is based on difference (Durkheim, 1912). Marcel
Mauss rightly argued nations are not the purified products of some essential or immemorial
destiny; it is not tradition that makes the group but rather the group that makes tradition, an
‘invention’ spurred by contacts and admixtures (Mauss, 1953 as cited in Schlanger, 2006).
Mauss thus extended Durkheim’s vision and stated that not only specific symbols but all
practices and technologies within a community are religiously charged, and that therefore
there is also a substantial connection and interaction between people’s notions of culture and
the material landscape and technology that surrounds them. This focus on materiality within
the social science that Mauss started to bring forward now resonates with approaches
subsequently found in Science and Technology Studies (STS), e.g., Bijker & Law (1992), the
hybridity of the social and natural within society (Callon & Law, 1995), and the compatibility
of natural and social sciences within anthropology (Nettle, 2009) and archaeology (Fuller,
2013).

2.2 Minority groups and hill societies

The cultural diversity that characterises the Togo Hills seems typical for hill regions across
the world. There is a range of literature that offers various explanations of how mountain
ecologies have emerged as places where social interaction results in a particular cultural blend
while at the same time showing a patchwork pattern of various seemingly distinct cultural,
social and agricultural practices. Within West Africa, mountainous areas are often culturally
highly diverse. The Jos Plateau in Nigeria, with its multiplicity of languages, is an obvious
example. Often these areas have provided a home to marginal groups fleeing or resisting more
dominant groups, forced religious conversion and slave raiding. Therefore, these groups often
are mixtures of different streams of people converging on a single refuge point. The
outspoken and firm cultural traditions of these groups including specific and uniform tropes of
origin are often the products of intensive ritual activity intended to shape a single local
identity to overlay highly heterogeneous origins. Specific customs, in their relentless
reiteration, result from the necessity to generate cooperation and a sense of community

identity among people originating in various places and sharing little common background.

An example of a well-known ethnic group of this sort is the Dogon people of Mali, now

generally believed to be an amalgam of different peoples (van Beek, 2001) settling in a
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defensive position along the Bandiagara escarpment and united by their resistance to Islam.

This common purpose created a firm integral system of Dogon rituals and beliefs.

Richard Fardon (1988) in his study of the mountainous area bordering Nigeria and Cameroon
similarly shows the heterogeneous origins of the local people, who call themselves Chamba,
apparent in that different branches of the Chamba speak entirely different languages. He
shows that the origins of the Chamba are very diverse and most have a refugee history. The
notable density of ritual activity among these groups is an expression of the need to make

society anew.

The Kofyar people on the Jos plateau in Nigeria are another example of marginal farmers
resisting incorporation into larger political units. The Kofyar intensified their production
through terracing in the mountains (Netting, 1968). They basically comprise three tribes,
seemingly again pointing to plural origins. Here, instead of having strong communal rituals,
the intensification of agriculture through terracing itself seemed to have provided enough
identity and cooperative linkage, and the Kofyar managed to anticipate and to connect well to
the market economy introduced in colonial times. Importantly Glenn Stone (1996) shows that
the settlement patterns ever since they started moving down into the Namu Plains in the 1950s
cannot be understood only by looking at optimising access to natural resources or economic

opportunities.

He exemplifies this by comparing the frontiers of the Kofyar and the Tiv, who also moved
into the Namu Plains and shared similar resources and crops: the Tiv followed a strategy led
by a culture of extensive agriculture: constantly looking for new ground on sandy savanna
soils while the Kofyar only abandoned lands that could not be intensified but rarely
abandoned savannas in the sandy zone as they responded well to intensification. So not only
was the strategy of the Tiv and Kofyar linked to their pragmatic execution of agriculture but
most importantly to the socio-cultural organisation that evolved during earlier adaptation to
socio-ecological circumstances resulting in intensification for the Kofyar and extensification
for the Tiv. In effect, the two groups had different models of agricultural expansion, and each
group stuck to the model with which it was familiar, resulting in diversified agriculture, even

while converging geographically in the same environment.

Plateaus and hill areas, however, are not always the residence of people who resist or flee

from the dominance by larger ‘state’ societies. The Futa Jalon highland region in Guinea is
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known for the dominant Fula group who spearheaded the expansion of Islam as from around
1725 in Guinea and ruled over a great diversity of people. In this particular case the Fula
conquered and displaced earlier groups such as the Jalonka and Susu, and perhaps even the

Temne, who moved from the mountains into the coastal plain.

There are also regions where the model of cultural diversity and refuge from larger political
powers does not apply. Lieberman (2010; cited in Brookfield, 2011) has criticised James
Scott’s (2009) generalisation about hill refugia in mainland Sout East Asia by showing that in
Borneo and New Guinea, just like in “Zomia” (Scott's term for the montagnard refugia of
South East Asia), similar cultural diversification, and purely local levels of socio-political
organisation, combined with shifting cultivation and isolated wet rice cultivation, as well as
intensive dry farming systems, also existed, but with no evidence of larger organised states

impinging upon these regions (as Scott's model requires) before the 20™ century.

The frontier thesis

Taking notice of the above it seems that the identity and community of hill people has often
been constructed on the basis of the resistance that they encountered. This brings to mind the
reformulation of the famous frontier thesis of Fredrick Jackson Turner (1921) by Igor
Kopytoff, in an influential book on the African frontier (Kopytoff, 1987). Kopytoff posits that
the frontier is a process of constructing a new society by a subgroup of people separating
themselves from a larger political entity. Separation or “ejection” is triggered by something
beyond their control such as famine, exclusion or war. Instead of forgetting their origins a
sense of origin is amplified and reinvented, taking on mythical forms articulated by rituals and
practices. Instead of a geographical frontier Kopytoff’s frontier is therefore much more a
social space constructed by frontiersmen to distinguish themselves and construct and define a
community within the web of economic and socio-political as well as ecological forces.
Inventions of traditions are very important in shaping new identities within dynamically
changing circumstances and also within the formation of the modern nation state (Hobsbawm,
1983).

Because of the shelter mountainous regions offer, they have over time been populated by
many different people who often are, in Kopytoff’s terms, ‘ejected’ from ‘metropoles’, and
who then find that the hills offer the opportunity to stay out of reach and remain as

independent as possible. Paul Nugent (1997) has argued that this applies in the Togo Hills,
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where local minorities have absorbed so many immigrants. In the Togo Hills a variant of the
Kopytoff (1987) model applies, whereby: “a community made up of many parts would
commonly be structured according to ideological notions of precedence, with rulers claiming
superior right by virtue of being the first comers, or finding reason for subverting the
principle. Subordinate lineages, however, might often harbour their own underground
traditions” (Nugent, 1997, p. 5).

This is in fact somewhat similar to James Scott's (2009) arguments concerning the
mountainous regions in South-East Asia. Scott argues that the diversification as well as
complex social organisation based on different lineages and myths of origin are mostly
strategies to stay out of reach of the political influence of the rules and laws set by the ruling
majorities on the plains. Ethnic minorities are vulnerable to much larger neighbouring
societies organised on bureaucratic principles, and prove therefore to be extremely dynamic,
falling apart into lineages at the moment circumstances so demand, in order to stay out of
reach of policies, taxation and rules set by the dominating power on the plains. This provides
mountain people with a specific dynamic and identity: flexible, segmentary, mobile and

socially innovative.

Richard Fardon (1988) offers similar views when he analyses the cultural and ethnic mosaic
around the upper Benue River around the international border between Cameroon and
Nigeria, categorising the diverse ethnic groups as ‘refugees' and the larger political powers on
the plains as 'raiders'. In sum, high density of ceremonial activity is a characteristic of a
certain kind of hill society, where social relations are regularly made and remade as political,
and perhaps environmental, circumstances dictate. Togo Hills society has these
characteristics, and this helps explain why rice has a ritual salience not found in other parts of
the West African coastal rice belt.

2.3 Culture and food crops

We inherit from Durkheim the view that it are sacred symbols - the totems - that provide
groups of people with identity and that these sacred symbols are recurrently revived and re-
potentiated within repeated rituals. What was never made clear by Durkheim is how ritual
density relates the world of technical practices. Work and technology were initially dealt with

in a footnote in Durkheim's Elementary forms of religious life, (1912) but it was this footnote
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that Marcel Mauss turned into his principle object of study. Rather than only the sacred
symbols, Mauss acknowledged the importance of the performance of daily work - technology,
in a word - as equally value-creating, providing the task group with identity and value. Mary
Douglas built on Mauss’ perspectives when she preferred to relate religious belief to the
experience of action within an institution rather than to sacred symbols or ideals alone. The
body can be seen as the most fundamental and first technology, and is the basis of all action,
and therefore plays an essential role in the articulation of the religious, or perhaps better, as

the mechanism for creating shared values and affections:

“Most symbolic behaviour must work through the human body.... The human body is
common to us all. Only our social condition varies. The symbols based on the human

body are based to express different social experiences.” (Douglas, 1973, p. 110).

Eating is such a bodily and social experience and therefore food and the cultivation of food
crops often constitute sites for ritual elaboration that provide identity and historical
consciousness, especially there where shared sacred symbols are very much needed in the
construction of a group identity such as in hill societies amalgamated from different people
constantly having to stress and build up their togetherness. Cultivating a food crop is a
mundane “technology” in Mauss’ sense significantly influencing group identity because of the
communal work tasks it entails. It might or might not also become a sacred symbol in the
sense of Durkheim. It is also in this light that we have to approach the (African) rice
cultivation in the Togo Hills. If we want to understand how rice operates we also need to
study what makes rice suitable to fulfil such functions, i.e., what are the biological
mechanisms that make the crop fit the community of its cultivators and importantly how do
the communities get hold of such a suitable crop. This asks for a conceptual framework that
not only integrates the interactions between genotypes and environment but also the

interactions between genotypes and society as well as environment and society.

3. Conceptual framework: Genotype, Environment and Society and their
interactions (G x E x S)

The present research emanates from the idea that not only Genotypes of varieties and
Ecologies and their interactions are conducive within farmer innovations and selections

(Ceccarelli et al., 1994), but also that important interactions between Society and Genotype,
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and Society and Ecology, are involved, as well as the emergent outcomes that result from the

interaction of all these three domains (Nuijten et al., 2013).

To unravel why farmers have appreciated African rice and to see in what way their other
varieties of rice relate to African rice, genetic, physiological and agronomic data are required
to be integrated with socio-cultural data. This will illustrate how Genetics, Environment and

Society mutually shape each other (Figure 1).

Genotype g——3 Environment

(ecology)
\ /

Society

Figure 1: The production of phenotypes of rice as occurring in farmers’ fields

Within the interactions between the three components the concept of what Richards calls
‘performance’ is important (Richards, 1993; Janssen & Vellema, 2011). This entails
serendipitous discoveries and processes that are the outcome of practices — defined here as
socially-situated action- with which people respond to unpredictable, contingent
constellations of societal factors (including the contingencies of cultural, social and economic

life) as well as ecological/climatic and genetic factors:

“It seems more appropriate to conceptualise these practices as ‘sequential adjustments’
to unpredictable conditions rather than as a combinatorial logic. Rather than thinking
about [e.g.] intercropping as a plan, Richards argues that it is better viewed as
performance, thus inviting research that studies the performance skills and
performance knowledge that underlie farmers’ capacity to adjust to unpredictable and
shifting conditions. Methods consequently emphasise observation and doing
(participation) rather than relying on interviewing. It is the process of making and
doing itself that is the starting point for research, rather than the intentions before the

act or the rationalisations thereafter” (Janssen & Vellema, 2011, p. 171)

So rather than following a disciplinary perspective, the object of study, i.e. the cultivation of
African rice, is here contextualised to do justice to the “performance” aspect. While
contextualising rice as seed and food, social as well as natural science tools appeared to be

relevant. Through such a contextualisation hitherto hidden but important, causalities and
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mechanisms become visible. The approach avoids treating social facts with natural science
tools or natural facts with social science tools (reductionism). Richards calls this approach
“technography”, meaning by this neologism an ethnography that also operationalises and
investigates the mutual interactions between human and material aspects of collective life.
The first task of technography, he suggests is technographic “mapping”, which attempts to
establish the place of the item of study (here African rice) within the broader socio-technical
framework. It does so by itemising and describing elements making up a domain (including
labour, land, tools, crops, seed system processes, markets, politics, rituals, etc.).
Technographic analysis then tries to uncover mechanisms through which activities, artefacts,

and outputs are related.

Farmer practices can be various and attached to various entities and constellations of human
and non-human entities, and this is a reason why the sequential adjustments and the concept
of “performance” are so important, rather than simply taking a cultural materialist perspective
(e.g., Harris, 1979). Therefore culture has to be understood by empirical investigation of the
local practices and technologies, using tools of natural as well as social science. Practices that
evoke effervescence and create value often make “poetic” connections between elements

through which entities and contexts are formulated and charged with value and vitality.

4. The case study area: the Togo Hills

The Togo Hills are those parts of the mountain ranges that run from south eastern Ghana and
south central Togo into northern Benin. In Ghana they are also known as the Togo Ranges
that geographically can be seen as a continuation of the Akwapim ridge that starts north-east
of Accra. In Benin the continuation of the range is known as the Atakora Mountains. In
Ghana and Togo, the Togo Hills are home to several minority groups speaking languages
characterised by the pioneer German linguist Westerman as “Togo Restsprachen”
(Westerman, 1953). If they are thus a remainder then any notion of any inherent connections

between them should perhaps be queried.

Although the groups and their languages and cultures might be traced back to migrating
groups that finally settled in the area before the now dominant Ewe-speaking group arrived, it
is much more probable that these groups have been largely the result of a process of
creolisation (here defined as mixing of cultures) as the area has through time offered shelter to

many different groups of “refugees” (Nugent 1997) and, therefore, these minorities are most
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probably an amalgam of several groups and genetic lineages of people coming to the area.
The languages of the ethnic minority groups are now most often referred to, descriptively, as
Ghana Togo Mountain (GTM) languages (Ring, 1995; cited in Ameka, 2007), a term that

deliberately implies nothing about assumed processes of formation or inter-connection.

Many of these ethno-linguistic minorities state that African rice has been an important food
crop within the context of displacement and insurgencies and the dependence on less fertile
land and the numerous slopes and plateau areas in the area. Within the Togo Hills, two major
adjacent plateaus exist: the Danyi and the Akposso Plateau. Both are situated on the Togo side
of the international boundary. These plateaus are situated at a height of around 800 to 900
meters above sea-level, respectively. The Danyi Plateau is now peopled by Ewe people, who
are more generally the main ethnic group in the areas around the Togo Hills, and the Akposso
Plateau is populated mainly by Akposso people. Figure 2 shows a map of the Togo Hills and
indicates the areas of the different minorities speaking the GTM languages as well as the

location of the Danyi and Akposso Plateaus.
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Figure 2 :Map of the study area indicating the location of the Togo Mountain Languages speaking
ethnic minority groups as well as the Danyi and Akposso plateaus.
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Importantly, the Akposso on the Akposso plateau traditionally cultivate fonio, and fonio is to
them like African rice is to many of the other minority groups. Several interviews with the
Ahlon minority group in Togo, now living halfway down the descent from the Danyi Plateau
towards Ghana, indicate that they used to live on the Danyi plateau but were driven to the
edges and down into the escarpments towards today’s Ghana by the Ewe. The Ahlon stated
that the Ewe even used their local African rice that they had been cultivating as bullets in the

war against them.

The Ewe now living on the Danyi Plateau can also be considered a group with a refuge
history. They state that they came to the area in the 15th century fleeing the cruel reign of the
Dahomey king Agorkoli, who had constructed a large walled enclosure to imprison many
people (Cornevin, 1969). The remnants of that wall can still be found around Notse in Togo
(Quarcoopome, 1993) and the story of the cruel reign of Agorkoli is taught in all Togo’s
schools today as a myth of national origin. As the Togo Hills area constituted a natural as well
as a political barrier between two traditional empires, the Asante and the Dahomey empire,
the region traditionally might have been an area where refugees from oppressed groups found
shelter and an opportunity to live their lives independently. When the Europeans started to
trade along the West African coast it might then have become a region to seek shelter from
slave raiding from the Dahomey side as well as the Asante side. Therefore the identity of the
minority groups in this region can be seen as a constant manoeuvring and weighing of dangers
and opportunities and connections to several interregional networks that have been linked up
to the Trans-Sahara trade as well as to the Transatlantic trade (Brydon, 2008).

The continuing existence of the many minority groups, who even today predominantly use
their own languages, can be seen as a frontier in the making, with each group carving, in
relation to one another in a Kopytoffian way, their niche in a complex regional web of powers
and influences and economic relations such as trade networks. Plehn (1889) predicted that
GTM languages would soon die out because of the dominance of the surrounding Ewe and
Twi languages. Thus it is significant that over a hundred years later the GTM languages are
still actively spoken. Also the old idea, reflected in the name “Togo Restsprachen”, that these
languages in some way remnants of older languages, is no longer supported linguistically,
hence the name change to GTM languages. In effect, the process of language fragmentation
speaks to a still current process of group autonomy-making, for clear regional, political

reasons (and active desire not to be subsumed by larger identities). This is well reflected in the
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debate among linguists about how best to classify the GTM languages. Because of the
diversity among them it is hard to group them together in any satisfactory taxonomic tree, as
well as hard to relate them to other wider language groups, and therefore a new bottom up
approach of classification has been proposed (Blench, 2006 and Roger Blench, 2013 personal
communication; Esther Kropp-Dakubu, 2013, personal communication; Bernd Heine, 2013
personal communication; Felix Ameka, 2013, personal communication). It seems that the
active construction of highly localised political identities might also be applicable to the
construction of these languages, which should be seen as emergent rather than the “relics” of

long term isolation and preservation.

From the 19th century on, the mountainous region came to constitute another kind of barrier:
that between the English colonial power and the German (and later French) colonial powers.
According to Nugent (2002), this gave another impulse to create and reinforce the identity of
minorities in the region and, instead of only a rupture and disturbance, the installation of the
border between British and German Togoland - that later turned into the international border
between Ghana and Togo - was something that people used to construct identities and
formulate groups - a border that creates opportunities and reinforces identities, group
formation and thus units of cooperation. Paul Nugent (1997) therefore hypothesises that the
ethnic minorities, and their languages, are to a large extent a result of these dynamic
processes, including border imposition, and thus it seems more appropriate to think in terms
of the creolisation of different groups and lineages searching for shelter and refuge in the
mountainous area at different moments in time. Brydon also stresses that the origin of one of
these groups, the Avatime people, is plural: “Both oral histories and genealogies indicate that
the present Avatime population comprises the descendants not only of the ‘proto-Avatime’
group and the Baya, but also of other individuals and groups who arrived in the area and were
incorporated into Avatime well before the middle of the 19th century” (Brydon, 2008, p. 26).
This is further clear evidence of the dynamics of group formation and ethnicity in the region.
Kropp-Dakubu (2006) likewise stresses the plural origins of the GTM speaking communities.
It is as if each mixed local group decides to invent its own new local tongue, to keep its

secrets intact, and differentiate itself from neighbouring mixed but rival groups.

In his paper on iron melting in the Togo Hills among the Akpafu and Lolobi and Santrokofi
ethnic groups Pole (2010) has shown that, given the vast investment and activity levels that
can be deduced from archaeological findings in the area, it is most probable that iron smelting

was going on for many generations, when the Europeans arrived and displaced the products of
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this proto-industrial region with cheaper iron and tools from Birmingham and the Ruhr. This,
however, does not correspond with the migration history preceding the settlement of groups
within the Togo Hills claiming traditionally to be blacksmiths — namely, the Akpafu/Lolobi
and the Santrokofi. But each of these groups might have joined blacksmiths already settled in
the Togo Hills. It might also point to an ‘invented’ tradition flowing from the political and

economic manoeuvring just mentioned.

During interviews about the origin of the Akpafu, Lolobi, Likpe and Buem in Ghana and the
Ahlon and Akposso in Togo, farmers stated mythic origins in ancient Nubia, via today’s
eastern Ghana, or Nigeria, and that they followed various routes to their current location (see
also Ogbete, 1998). Simultaneously, farmers also indicated that their history is complex. In
all likelihood the Nubia story is an invented tradition connected to a general and more recent
trend in many West African communities to connect themselves to the lost tribes of Israel,
perhaps reflecting missionary influence. That there were ancient connections between West
Africa and Nubia, and even India and the Arabian peninsula, seems to be attested by the
spread of western African crops such as sorghum and cowpea to eastern Africa and south Asia
at an early date, but beyond this indication hard archaeological evidence for the nature of

these contacts has yet to be uncovered.

This situation resembles what Richard Fardon found among the Chamba. The different
histories of clans that are sketched are mythical and avoid any specific history. Also
Matriclans might be divided or unified according to the situation: “Despite their avowals that
matriclans have “one mother”, in other contexts and in confidence, Chamba will say that in
fact the different sections have “different mothers” (Fardon, 1988, p. 174). In all these
situations no dogma exists, and categories such as corporate groups and witches (i.e. anti-

social persons) are made in relation to arising issues.

5. Research methodology

5.1 Broader context of the research

This research is part of a larger project on the biology and anthropology of African rice
(Oryza glaberrrima) in West Africa. One of its main objectives is to understand how and why
the cultivation of African rice survives within West Africa in certain regions and to
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investigate how this influences variety development. The focus on interactions between
genetic variation, environmental and social characteristics (G x E x S in short) is central in all
the projects (Nuijten et al., 2013). In the study on seed flow in Guinée, the interaction
expresses a parallel development of informal seed networks and formal seed dissemination by
NARS and NGOs (Okry, 2011). A study on the influence of the recent war on the portfolios
of varieties of farmers in Sierra Leone shows how, despite the material devastation and social

disruption of war, seed portfolios of rice farmers remained relatively stable (Mokuwa, 2015).

5.2 Choice of research sites

Research was carried out mainly among the following GTM speaking minorities: the Akpafu
and Lolobi in Ghana and the Ahlon in Togo. Furthermore research was carried out among the
Ewe on the Danyi Plateau. Case studies were chosen because of the prominent role of rice
cultivation in these areas together with the cultivation of African rice in particular. In Ghana,
the Lolobi are known and mentioned by other ethnic groups for their prominent role in
developing and innovating rice cultivation and most often varieties developed or selected by
them diffuse to other GTM speaking minorities such as the adjacent Akpafu with whom the
Lolobi share a common language. The Danyi plateau situated at about 800 m above sea level
was particularly included in the research because almost all the rice cultivated on this plateau
is African rice. The Ahlon were included because the prominent place rice has within their
culture and history and because they are situated at around 400 m altitude in between the
plateau ecology of the Danyi Plateau and the lower Togo mountain escarpments of the
Ghanaian Togo Hills that are situated at an average height of about 250 m above sea level,
therefore representing a transition between two major ecologies: the Ghanaian Togo Hills and

the Danyi Plateau.

6. Research questions, objectives, hypotheses and chapter overview

Main research question:
Why do farmers in the Togo Hills continue to grow African rice and what is its role
within the dynamics and innovation of the farming system and to what extent do

socio-cultural together with genetic and ecological factors determine this role?

Subquestions:
1. Do African rice and other farmer varieties of rice in West Africa possess specific

agronomic and/or physiological mechanisms that facilitate cultivation under dynamic
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suboptimal conditions and if so are these mechanisms partly the outcome of farmer
selection steered by social factors?

Does genetic analysis of farmer varieties in West Africa reveal patterns of selections
according to morphology or molecular similarity in relation to specific ecological and
or social factors in the Togo Hills?

Does the cultural diversity in the Togo Hills result into rice variety preferences that are

also different from region to region?

Research objectives:

To study the crop physiology of African rice in relation to other farmer varieties of
Asian rice.

To genetically analyse West African farmer varieties to know how varieties from
different regions relate to the different ecologies as well as farming societies living in
these regions as well as to how botanical groups of rice relate to ecologies and farming
societies.

To evaluate the process of farmer selection of farmer varieties within the different
regions in the Togo Hills.

To compare the role African rice has within the Togo Moutain areas to the role in

other pockets in West Africa where African rice is still cultivated.

Hypotheses:

African rice possesses specific physiological mechanisms that explain why African
rice performs well under various suboptimal farmer conditions.

Genetically farmer varieties differ from region to region and can show specific
adaptation to local communities as well as local ecology.

Cultural factors determine variety choice and variety selection processes and therefore

variety innovation and adoption as well as the genetic makeup of varieties.

Local adaptation is not necessarily adaptation to a specific fixed local culture or
ecology but can also entail adaptation to a local dynamic that is turbulent and
changing in nature.
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Chapter overview

Chapter 2 provides the reader with the agronomic as well as historical and socio-cultural
context of rice cultivation for the different case study areas within the Togo Hills and shows
its social as well as ecological diversity. It deals with the present cropping systems and rice
variety portfolios. Importantly it shows that farmers mainly use farmer varieties and it
illustrates the different entanglements of African rice with socio-cultural and ecological

factors and puts them in a historical perspective.

Chapter 3 continues with an evaluation with farmers of a set of 14 different farmer varieties
from 7 West African countries. The role of socio-cultural factors within the organisation of
rice cultivation, farmer selection and variety development of the Togo Hills is studied. The
same set of varieties was evaluated within all the three case study areas. Reflecting the
different political economic regimes of the two countries, Ghanaian farmers set up individual
trials while in Togo farmers formed groups. Despite this differences the social effects should
not be considered necessarily different. The chapter shows that farmers select a set of
different varieties rather than one or two ideotypes. Rather than limiting and narrowing rice
diversity, cultural factors seem to contribute to the diversity as they determine variety
development pathways. Apart from these pathways farmers are pragmatic and also select
varieties that might open up other pathways and opportunities. Importantly, the different
political, economic backgrounds of the Ghanaian and Togolese Togo Hills result in the
different articulation of the cultivation of African rice. In the Ghanaian Togo Hills, African
rice has become explicitly part of a cult that provides identity and union and determines
development pathways within the cultivation of Asian rice. In the Togolese Togo Hills, rice

cultivation is maintained as a communal tradition just like the cultivation of other crops.

Chapter 4 presents the genetic diversity, using molecular AFLP markers, among the collected
farmer varieties in seven countries of West Africa. An important finding of this chapter is that
farmers appear to have developed a new rice type that also shows high diversity: a group of
varieties that are the result of interspecific hybridisation between Asian and African rice. This
chapter partly answers the question what West African farmers have genetically achieved

after long trajectories of variety selection and innovation.

Chapter 5 compares robustness, a physiological term to indicate a plant’s capacity to deal with
stress factors, of farmer varieties of African rice and Asian rice from five countries in West
Africa. It shows that a large group of the collected farmer varieties are robust: they are able to

perform well within different ecologies, contrary to the received wisdom that farmer varieties
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are only adapted to a specific locality. Varieties of African rice and several other farmer
varieties appear to be robust: they are able to perform well within different ecological and
climatic regions under low input conditions - and this robustness is the result of adaptation to
dynamic conditions and farmer selection. This chapter provides important insight in the
biological reasons why certain groups of farmers continue to grow African rice and farmer
varieties related to African rice, and studies if African rice and farmer varieties in general
possess specific physiological mechanisms that favour cultivation under dynamic and
suboptimal conditions.

Chapter 6 present results from a combined morphological and molecular analysis, showing
the large genetic diversity of O. glaberrima, O. sativa (japonica as well as indica) and a group
of natural farmer hybrids that farmers maintain. The chapter gives further insight in what
farmers have genetically achieved looking at genetic characteristics visible to farmers: the
plant morphology. It studies whether morphological and molecular analysis reveal patterns of
selection according to morphological similarity in relation to ecology and/or socio-cultural
factors and shows that farmers in each area maintain a wide variety of varieties and do not
spot a uniform ideal type or validate a certain morphological trait. It also shows that recent
human selection pressures limit the diversity within African rice while this is not the case for
the other rice species. African rice however is still important in determining diversity

enhancing development pathways within the other rice species.

Chapter 7 shows how in different regions in West Africa, the interplay between ecological,
economic and socio-cultural factors determine the continuation or abandonment of African
rice and illustrates that in each region these type of factors are all determinative in different
proportions. Together with ecological factors socio-cultural and economic factors set selection
criteria within the adoption abandonment and development of rice varieties and farmer agency

has a prominent role herein.

Chapter 8 gives a discussion of results and draws the overall conclusions of this thesis. The
different chapters provide insight in how social factors and natural factors articulate the
cultivation of African rice and shows important emergent innovations that result from such
articulation. In the Ghanaian Togo Hills cultural factors set extra criteria for selection while in
Togo these are mostly pragmatically agronomic. This can be understood by the higher

necessity in Ghana to construct identity and autonomy within the larger and more dynamic
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economic and political powers of competition and individualisation. African rice has become
a tool to shape such identity. Other examples from West Africa show again different

combinations of social and natural factors.

This thesis therefore asks for full attention for the “genealogies” between the biological, the
ecological and the social within variety development and food security issues. Therefore, it is
the task of science to take an evolutionary perspective. These genealogies and their products
should be made visible and need juxtaposition to formal scientific breeding strategies and
strategies to tackle food security, and agricultural and societal development issues in general.
Trajectories of interaction between the social and the natural have produced a large variety of
resources and are crucial within tackling development issues in such areas where such

trajectories took place: there where farmer conditions are dynamic and suboptimal.
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Abstract

Based on several case studies this chapter provides a characterisation of the present rice
cultivation within the cropping systems in the Togo Hills and describes its historical and
socio-cultural context. Results show that farmers mainly use farmer varieties and illustrate the
different entanglements of African rice to socio-cultural and ecological factors and puts the
them in a historical perspective. The different ethnic groups in the Togo Hills all seem to have
had a certain earlier history of migration, refugees and conflict or war in their strategy to
retain autonomy in relation to larger political powers such as the Ashanti - and Dahomey
Empire and later on the various colonial powers: first the Germans, then the British and the
French, and then the more liberal state model of Ghana and the more state-led model in Togo.
This dynamic history seems important in understanding the cultural diversity in the area and

in understanding the trajectories of farmer variety selection and development.
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Introduction

Western African farming communities have adapted their agricultural practices and socio-
cultural organisation to the ecological diversity of the region over many centuries. Rice is a
major food crop in this region and farmers have continuously tried out different rice varieties.
Local preferences for certain varieties and methods of seed selection are shaped by the
ecology available to farming communities as well as their socio-economic and political
situation (Richards, 1986). Some major factors are an overall scarcity of labour force due to
historical low population densities and absence of a animal traction (due to disease
constraints) and an associated plow-based cultivation system, creating a situation in which
rice has to endure in uneven fields and requires to be resistant to a number of stress factors
associated, in particular, with high weed competition (Goody, 1976). The Togo Hills
constitute a mountainous ecology that has historically served as a refuge for groups escaping
from ethnic rivalry and slave raiding (Brydon 2008; Nugent, 1997 and 2002 ). African rice
(Oryza glaberrima) has played an important role in serving specific agro-ecological and
cultural demands in this region. To get a better understanding of how farmers cultivate rice,
and how they perceive what counts as quality in rice, both as a crop to cultivate and as a food
item, two areas in the Ghanaian Togo Hills and two areas on the Togolese side of the Togo
Hills are chosen as case studies. This chapter presents a detailed account of these areas,
describing cultivation practices, documenting the different rice varieties farmers grow in their
fields and recording how people express their preferences for rice varieties. This chapter thus
provides a basis for the more specific analyses presented in following chapters about how and
why farmers continue to rely on locally selected rice varieties, rather than adopting modern,
i.e. scientifically improved, varieties offered by national and international rice improvement

programmes.

Methodology

To study rice variety development pathways, rice cultivation technical choices, and their place
within local cropping systems, four case studies within the Togo Hills are analysed. Specific
attention is given to the role African rice plays within these farming systems and
communities, because African rice is solely the product of farmer agency, as it has never been
scientifically improved. The Togo hill area was chosen because African rice is still actively

cultivated there, and because the area is ecologically as well as culturally highly diverse.
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The Togo Hills run more or less north-south along the southern sector of the international
border between Ghana and Togo. This area is home to several ethnic minority groups. The
division imposed by the international border also coincides with an ecological division. A
large part of the Togolese Togo Hills is constituted by the Danyi plateau and Akposso
Plateau, situated 800-900 meters above sea level. The Ghanaian Togo Hills comprise
mountain escarpments around 200 to 300 meters above sea level. The soils on the Danyi

plateau are strongly weathered and are less fertile than those on the Ghanaian Togo Hills.

Research was carried out in 2007 and 2008 using a mix of methods, including structured and
semi-structured interviews, participant observation, and discussion with key informants. The
work was done in four case study areas, two on the Ghana side and two on the Togo side of
the international border. Many fields of farmers were visited to cross check the answers on
the varieties farmers said they cultivated. The researcher also participated in several
ceremonies, and meetings were held to discuss the societal role of African rice and its related
practices.

The villages of Akpafu Odomi and Lolobi Kumasi, 10 and 8 km north of Hohoe in the Volta
Region in Ghana, were selected as case study villages. Both villages are very active in rice
cultivation. In Akpafu and Lolobi, 150 and 103 persons were interviewed using
guestionnaires. Other research methods were mainly implemented in the villages Akpafu
Odomi and Lolobi Kumasi. A few households from the neighboring villages of Lolobi
Ashambi and Akpafu Mempeasem were also included. Conversion to world religions is an
imporant part of the story to be unfolded. Thus it is important to note that the Lolobi group
are mainly Catholics, but their beliefs are syncretic, and integrated with traditional religion.

The Akpafu are mainly converts to protestant Christianity.

In Accra (the Ghanaian capital) nine sellers of red-brown rice (the means through which
consumers identify red rice) were interviewed. The group comprised two street sellers in
Dzorwulu and Shiashie, two sellers in the marketplace Salaga and Madina market, and five
shops (Health and Wealth Consult, Ghana Rice Company Limited, Rhema Limited, Thrive
Enterprise La Paz and Asepa Vegetarian Restaurant). Also customers who regularly bought
rice were interviewed: four at Thrive Enterprise La Paz and two buying from the street seller

at Shiashie. In Lomé Togo similarly sellers of brown rice were sought but not found.

On the Togo side of the international border data were collected in five Ewe villages on the

Danyi plateau (Elevagno, Xexatro, Meampaseam, Dafor and Sassanou). Further data were
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collected in three Ahlon villages (Sassanou, Bogo and Tinipé) situated near the international
border between Ghana and Togo, on the descent of the Danyi plateau towards the Ghanaian
Togo Hills (Figure 1). In total 148 households were interviewed on the Danyi plateau
including the Ahlon area, using questionnaires. An additional 18 farmers on the Danyi Plateau
were interviewed in depth on rice cultivation practices, and all their fields were visited. The
Danyi plateau in Togo, situated about 40 km east of the Lolobi case study villages (as the bird
flies) at an average altitude of 800 metres, is home to the ‘Danyiwo’ (Ewe speakers). Most are

Catholic converts, although traditional so-called “animist” practices are still common.

Figure 1: Map of the research area. Main case study villages are indicated by pushpins

Farming the Togo Hills — between two major ecological zones and two

countries.

The Togo Hills are home to several ethnic minority groups, as well as to a group of Ewe-
speaking people inhabiting the Danyi Plateau in Togo. The Togo Hills are part of a larger
mountain formation that runs as a more or less continuous ridge from southern Ghana to

northern Nigeria. In southern Ghana and Togo this ridge partly coincides with and constitutes
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the international border between Ghana and Togo. The region has a long history in which
different ethnic groups dynamically strategised to carve a “niche” to combine opportunities,
create freedom and protect themselves against threats and make a living within a field
dominated by larger political and economic powers (Brydon, 2008; Nugent, 1997 and 2002).

It is in this light that we have to see the ethnic and thus cultural diversity in the area.

Former German Togoland (today Togo and Ghana’s Volta region that includes all of the Togo
Hills) experienced early incorporation into market structures as the result of colonial tropical
produce exports. Around 1912, under German rule, it was estimated that around 86% of the
native farmers' cultivation, in today’s Togo, around Misahoe within the Togo Hills, was
devoted to cacao (Darkoh, 1967). The farmers on the Danyi plateau have been producing
coffee since the German colonial era 1887-1912, as the plateau ecology favoured coffee more

than cacao.

Later this coffee production was intensified under French rule and largely influenced the
social structure as the perennial nature of the coffee crop largely facilitated the appearance of
individual property and the emergence of smaller household units, as the land now became
individual property instead of being disposable for use for the whole community (Quesnel and
Vimard, 1988).

During recent decades coffee production has waned especially since the international coffee
prices started dropping dramatically from 1998 to 2002 (Hallam, 2003). During this most
recent period the Togolese Togo Hills, and especially the Danyi Plateau, became a backward
area that hardly received any government attention. This can also be attributed to the
relatively poor soils on the Danyi Plateau and the limited economic opportunities in the

country caused by a dictatorial of President Etienne Eyadéma Gnassingbé.

After a major drop of the coffee price in 2004, from 1000 cfa to 400 cfa per kg many farmers
on the Danyi Plateau stopped coffee production altogether, which resulted in a significant
increase in rice and maize production (Table 1). Rice and maize are good alternatives as both
can be consumed as well as stored for longer periods of time without much processing,
contrary to the dominant yam and cassava, providing food security as well as facilitating
small sale in very small local markets. Only a small part of the major food crops output is sold
in the market, and the only crops specifically produced for the market are vegetable crops like
cabbage. This vegetable production is mainly done by a few wealthier farmers who came to

specialise. The usually hire labor to maintain their farm. Although the soils are somewhat
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more fertile in the Ahlon area, situated on the international border between Togo and Ghana
halfway down the descent from the Danyi Plateau into Ghana, these areas are limited and
difficult to access. As we shall see, the Ahlon farming system is similar to that of the Ewe on
the Danyi Plateau, because they are historically connected to this plateau and farmers say that
the Danyi cropping system provides them with the certainty of good yields. This Ahlon area is

also more humid, as rainfall is locally higher because of location on the lower slopes.

Table 1: Rice production on the Danyi plateau 4 years before and 4 years after(in bold) the drop of
the coffee price from 1000 to 400 fcfa per kilogram in 2004. (Source : Direction des Statistiques
Agricoles de I'Informatique et de la Documentation (DSID)Togo)

Area(ha) Production(t)

2002-2003 183 154
2003-2004 475 629
2004-2005 564 610
2005-2006 770 1922
2006-2007 694 1388
2007-2008 322 690
2008-2009 487 1055
Average 2002-2003 407 464
Average 2005-2009 568 1264

By contrast to the Danyi plateau, the ecology in the escarpments of the Togo hill ranges in
Ghana is more favourable to cacao production. The cacao market is structured through the
governmental “cacao board” that buys from farmers and regulates cacao production. Many

farmers maintain a cocoa farm.

The more liberal and democratic political climate in Ghana has resulted in more economic
opportunities than in Togo. This incorporation into liberal market structures has facilitated
income streams from various domains. Out of the 148 people interviewed on the Danyi
Plateau in total only 22 income contributing members of the household who were outside the
village were mentioned, of whom only five stayed in larger towns, while nine were staying in
neighbouring villages on the Danyi Plateau, and eight were staying in small villages further
north. In contrast, in Ghana out of the 150 interviewed households from Akpafu Odomi and
Akpafu Meampeseam in the Ghanaian Togo Hills 50 contributing household members were

mentioned as staying outside the village, of whom 37 were staying in the larger cities like
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Accra and Cape Coast, while 10 stayed in neighboring villages and three in more far off

villages.

This shows the very limited access to capital and opportunities for investment of farmers on
the Danyi plateau. Therefore, for the people in the Togolese Togo Hills there is much more
dependence on self-sufficiency, and on cooperation in their livelihood strategies, compared to

the Togo Hills area in Ghana.

Because of the long dictatorial regime in Togo the individualistic tendencies that came with
the colonial plantation economy, as mentioned by Quesnel and Vimard (1988) have not
continued, as they have in Ghana. In Ghana commodification resulted in the decline of
“family farms’, which caused farmers to become more dependent on hired labour, and share
cropping has tended to replace land inheritance (Amanor, 2010 and 2001). As chapter 3 of
this thesis will show, this also holds partly for the ethnic minorities in the Ghanaian Togo
Hills.

Rice cultivation in the Togo Hills.

African Rice has traditionally been the staple food that the minorities, as well as the Ewe on
the Danyi plateau, grew in this mountainous region. The crop thrives on mountain slopes and
in forests, where the minority groups carved their niche in the web of political economic
powers, and where, otherwise, mainly yam cultivation on the plains was dominant. Rice
cultivation and farmer selection, and the cultural importance of (African) rice, have also to be
understood within this diverse frontier area of contestation and “niche carving”. Farmers seek
optimal combinations of profit from opportunities and alliances, while maintaining a large

degree of independence as group.

Whether the African rice was brought to the Togo Hills from elsewhere is unclear, but the
interviews with the minority groups as well as the Ewe on the Danyi plateau, indicate that
African rice has been a major source of survival in dynamic circumstances of migration,
insurgencies and war. Often mentioned are the conflicts with the Ashanti ethnic group. The
Lolobi mentioned that one of their villages is even named after the Ashanti town Kumasi. The
Ashanti had been impressed by the resistance of the Lolobi, and therefore nicknamed the
Lolobi town Kumasi. The Asante war of 1868-1869 was one that reached as far east as the
Togo Mountain area and disrupted the lives of many people (Johnson, 1965; Brydon, 2008).

The minorities, as well as the Ewe on the plateau, state that the traditional rice perfectly suited
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their somewhat nomad life, as it is very versatile and allows cultivation in secure but infertile
plateaus, and slopes, while its cycle is relatively short and its grain very nutritious. They also
stated that the rice can even be consumed uncooked by grinding and mixing it with cold
water. This offered an advantage in times of war. You survive without making a fire, so an

enemy could not easily locate you by signs of smoke.

Currently rice cultivation within the Togo Hills consists of lowland and upland cultivation in
the Ghanaian Togo Hills and almost only upland cultivation in the Togolese Togo Hills. This
is mainly a result of the ecology of the region. The Lolobi, Santrokofi, Akpafu and Likpe
minorities in the Ghanaian Togo Hills have, since the 1960’s started to make use of the
natural wetlands within the escarpments around their villages and even around more remote
villages on the plains. These wetlands are mainly used for cultivating Asian rice varieties
although a significantly smaller part remains planted to African rice. This has become their
major activity and rice is used for selling as well as for own consumption. The variety they
cultivate is actually a mixture of about 7 varieties of African rice, which they consider to be

elements of a single land race.

We shall subsequently see that new Asian rice varieties selected or developed by farmers are
often inspired by the qualities of traditional African rice, and therefore African rice remains
an important reference. On the Danyi plateau in Togo rice cultivation is not a major activity,
and comprises only upland African rice for home consumption (with the exception of some
marshy areas). People do not have access to lowlands, and cannot afford to rent such land, as
occurs east of Adeta, around the 600 m lower in altitude. On the Danyi plateau the seven
different African rice varieties are cultivated separately, to make effective use of differences

in duration (see below).

A characterisation is now attempted of the cropping systems within four case study areas
within the Togo Hills based on field data collected in 2007 and 2008. Connections with
sociocultural data are also explored. The Akpafu and Lolobi cases are located on the
Ghanaian side of the Togo Hills. The Danyi plateau and the Ahlon cases are located on the
Togo side. Figure 1 shows the main case study villages. It also shows the border between
Ghana and Togo, following the western edges of the Danyi plateau. The village of Ahlon

Sassonou is situated on this border (also shown in Figure 1)
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The Ghanaian Togo Hills

The Lolobi and Akpafu cases

In the Lolobi and Akpafu areas rice is the most important food crop followed by cassava and
maize (Tables 2 and 3). Most Lolobi and Akpafu farmers keep a cacao farm but as the Lolobi
are more specialised in commercial production of rice they are less involved in cacao
production and other activities outside rice cultivation than the Akpafu. Although in former
times several Lolobi individuals are known to have become rich through the cultivation of
cacao its role has now strongly diminished and rice has become their major business.

Therefore the role of rice in these two areas in the Ghanaian Togo Hills is different.

Both villages also get income from other domains than agriculture and through jobs in Hohoe,
Jasikan and other larger towns in Ghana. Although in both these areas upland African rice
was once the main rice crop, similar to the Danyi plateau area, lowland cultivation was added
to the cropping system around 1960. Before that, the lowlands were natural swamps unused
because the people were not familiar with lowland cultivation. The Akpafu nowadays do their
lowland cultivation close to their villages within the seasonally-flooded intra-mountain
basins. The Lolobi villages are situated somewhat further into the mountains and naturally
have fewer accessible marshy lowlands. Lolobi farmers do their lowland cultivation in the
area around Golo Kwati and also around Gbi-Wgebe, two Ewe villages south of Hohoe,
respectively about 23 km and 9 km south of Lolobi Kumasi. Just like the seasonally flooded
intramontane basins adjacent to the Akpafu villages, these areas are naturally fertile and
clayey, since they are situated in outwash areas at the foot of the mountains, absorbing

nutrient-rich run off water from higher areas. Accordingly, farmers do not use fertilisers.
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Table 2: Estimation of the share of rice in relation to other carbohydrate crops in Lolobi area Ghana,
average of the years 2007 and 2008 N=103 (survey 2008) Villages: Lolobi Kumasi and partly

Ashambi Population: 3208 and 1626 inhabitants respectively- source Ghana statistical service, 2000
Population and housing Census.

% of total
area
cultivated
with Average % of farmers
% carbohydrate field size Dry yield cultivating the
Crop production crops (ha) (kg/ha) crop
rice 35.0 374 0.24 3621 100.0
maize 134 215 0.23 2439 59.2
cassava 27.2 16.6 0.45 6400 23.3
yam 4.8 4.4 0.47 4320 5.8
plantain  19.5 20.2 0.54 3750 23.8

Table 3: Estimation of the share of rice in relation to other carbohydrate crops in Akpafu area Ghana
in 2007, N=109 (survey 2008) village and population: Akpafu Odomi 2231 (source Ghana statistical
service, 2000 Population and housing Census, unpublished)

% of the
total area
cultivated
with

% of farmers

% carbohydrate Average  Dry yield cultivating the
Crop production  crops field size  (kg/ha) crop
rice 454 52.9 0.40 1984 97.2
maize 9.0 24.6 0.22 844 83.5
cassava  41.2 19.9 0.29 4800 49.5
yam 1.6 0.8 0.22 4320 2.8
plantain 2.9 1.8 0.24 3750 5.5

During the growing season people from Lolobi Kumasi take turns and stay in basic temporary

sheds next to their fields. Lolobi Kumasi is known in the region to be the most active and

innovative centre for rice cultivation. Many new varieties are first discovered and tried out by
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Lolobi farmers and often disseminate among the other minorities, and among Ewe farmers in
the region. An example is the highly popular variety Viono, discovered around 1992 in the
Santrokofi area and taken up rapidly by the Lolobi. In Lolobi a farmer then discovered a
shorter type among the Viono that yielded even more. This ‘Viono short’ is now the most
widely cultivated rice variety among the minority groups speaking Ghana Togo Mountain
(GTM) languages, as well as among the Ewe from Golo Kwati to Hohoe, Jasikan and
Kadjebi. Tables 4 and 5 show the rice varieties and their proportions as cultivated in the
Lolobi and Akpafu areas. As can be seen, the share of Viono (upland + lowland) ranges from
30- 35% in Lolobi to 70 -76% in Akpafu.

A more recent example is Aworema, discovered within Viono short. Although very similar to
the variety Viono, Aworema has a panicle flag leaf that stands straight up which makes it
more uncomfortable for birds to eat the seeds. Aworema means “hide from the enemy” in
Siwu language, the language of the Lolobi and Akpafu. As can be read from Table 4
Aworema is highly popular in Lolobi but in Akpafu they have just started to cultivate it (Table
5). Although the Akpafu still continue with Viono, the Lolobi people are already cultivating a
large quantity of the new variety Aworema: The combined percentage of Viono and Aworema
is 48 and 53 percent, in 2007 and 2008 respectively. Farmers in Lolobi as well as Akpafu
clearly state that the criteria set to select Viono or any other variety for consumption are

determined by the characteristics of their traditional African rice.

Farmers in Akpafu and Lolobi both state that red rice types, and especially African rice, are
more nutritious and stay in the stomach for longer, and therefore facilitate more hours of work
before becoming hungry again. That red rices are more nutritious is attributed to the red
pericarp that farmers often do not (especially when the rice is used to make porridge or rice
fufu) fully remove. Full removal is possible by milling the rice more than once. This is

nowadays done in milling machines.

A nutritional analysis was made by the CSIR Food Research Institute in Accra Ghana which
in fact showed that single milled Viono contained significantly more nutrients than double
milled Viono, the double milling resulting in almost entirely removing the pericarp (see annex
1). Dr. John Tewiah Manful (Augustus 2007, personal communication) from the same
institute also declared that for African rice it is almost impossible to remove the pericarp
entirely and almost always a part remains on the endosperm, but this is not the case with
white rice, where the pericarp comes off easily. Therefore maintaining a tradition in which the

pericarp is only partly removed results in consuming rice that contains more nutrients.
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Although Asian rice, Viono and Aworema are both red (having a red pericarp just like African
rice) and farmers state that these varieties swell and fill the stomach when cooked. Both
Akpafu and Lolobi prefer red rice types where the pericarp is not (fully) removed for

consumption, which explains the dominant share of red rice varieties in these places.

The exploration and development of new local Asian varieties can therefore be considered as
an extrapolation of the cultivation of African rice. All new Asian red rice varieties can be
readily identified as farmer varieties, since the Ghanaian extension services and agricultural
research stations have always promoted only white pericarp rice varieties. Interestingly the
variety Nerica 1, highly promoted in the area by the Ministry of Food and Agriculture
(MOFA) is only cultivated in places where it was not intended — namely, in the lowland
where it is cultivated in small quantities for experimentation. The Akpafu did not cultivate it
at all. There were however two Akpafu farmers, encountered after the survey was done, who
had cultivated Nerica 1 as an experiment in a corner of their field, stating that many farmers
in Akpafu had tried it out without much success, not because they did not like the grain or the
plant morphology, but because other local varieties largely outperformed it. For one of these
informants Nerica 1 had become her principal variety, because she had been cooperating with
the University of Reading (UK) (see Dorward, 2007) and afterwards became a seed provider
for the MOFA in Hohoe. It is clear from these data that farmers deploy mainly the varieties

that they have developed or selected for themselves.
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Table 4 and 5 also clearly show that the Lolobi farmers have much higher average yields and
production than the Akpafu. While the Akpafu 68 and 200 farmers produced 14141 kg and
20765 kg respectively (an average of 208kg and 103 kg per farmer), 60 and 90 Lolobi farmers
produced 71000 and 109650 kg respectively (an average 1183kg and 1218kg per farmer). It is
also remarkable that farmers in Lolobi combine more different varieties and therefore the
average plot size per variety becomes much smaller while the number of fields is larger. As a
consequence of the Lolobi being more involved in produce for the market they also produce a
large quantity of white rice next to their highly preferred red rice; around one third of their
total output is white rice. When Lolobi farmers consume some of their white rice it is most
often mixed with red rice. The Akpafu produce less white rice; only 16-18% of total rice
production is white. The Akpafu have more hydromorphic upland (rain fed) soils than those
of the Lolobi; the upland fields of the Lolobi are all close to the village where there is hardly
any hydromorphic area available. This explains why the Akpafu cultivate a larger number of
the varieties cultivated in both lowland and upland. The Lolobi cultivate a larger percentage
of African rice than the Akpafu (3.9% and 7.3% against 2.3% and 1.3% of total output). This
can on the one hand be explained by the suitability of African rice in the upland conditions
more commonly encountered in Lolobi but also by the strong attachment of African rice to
important customary rites around Lolobi gods and ancestors — rites that cannot be performed
with any other rice. In Lolobi the Catholic church accepted and was even inspired by
traditional religion (beginning its mission around 1903) while the Presbyterian church of
Bremen (beginning its mission in the early 19™ cenutry) prohibited it among the Akpafu, a
reason why customary rites have almost vanished among these Protestants. Lolobi farmers
stated that the earlier intrusion of Bremen Presbyterian was rejected, while later the Catholic
mission was accepted. An interview with Father Akpalu, and catechist Leo, at the Catholic

church of Lolobi Kumasi confirmed this.

Here it is important to mention that during German colonisation many villages within the
Togo Hills were divided between Catholics and Bremen Presbyterians largely influencing a
differential reshaping of the local social and moral order: “After having in many cases
disturbed the social order in villages new social divisions were created: most towns and
villages were divided between Catholics and Bremen Presbyterians, leading to frequent
discord between members of the churches. Intermarriage and other forms of interactions were
often prohibited.” (Gavua, 2006, p. 142). The Lolobi also cultivate small quantities of African

rice (Boadekamo) in parts of the lowlands, to have it always close by whenever they need it.
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This also shows the salience of the cultural and religious reasons to cultivate African rice. The

guantities are not that small; 4-10 percent of total lowland production is Boadekamo.

Cultural practices within the Akpafu region — there are no longer any customary religious rites
- that require red skinned rice, such as local dishes consumed at special occasions, can equally

well be prepared with red Asian rice such as Viono.

An indication of the greater Lolobi community integration around rice, is that they use much
less paid labour within rice cultivation than the Akpafu (Table 6). The labour exchange
principle is much stronger in Lolobi; a group of workers will work on one’s farm today and
will work on another one’s farm another day until all the group members' fields are dealt with.
In Akpafu this organisation is less common, and more farmers will prefer to ask several
people to come to work on their farm and pay them in cash. This way, when the job is done
there is no longer any obligation, which makes payment in cash more individualistic. It seems
probable that the importance of Boadekamo rice in community ceremonies and the continued
functioning of the labour group exchange system in Lolobi are correlated. In Akpafu the
world of religion and community is no longer directly connected to the world of agriculture
because religious practices that generate an essential communal spirit are no longer connected

to the locality, due to the intervention of Protestantism.

But this is almost certainly not the full story. In group discussions with youths in Akpafu and
Lolobi, and with youths living in the villages of the Danyi plateau the diminished cooperation
among people was mentioned as the key major factor to diminishing returns in agriculture.
But the decrease and abandonment of traditional religious practices directly connected to
agriculture with the community were also mentioned. When further discussing this issue
many youths commented that the community spirit achieved in the modern Christian church
is often not used to stimulate working together in the field but on the contrary to distract from
it. However, exceptions were the church choirs, of which several were also working together
in the field. On the Danyi plateau football teams were mentioned in a similar vein; they also
foster agricultural working groups and a spirit of shared effort. Farmers on the Danyi plateau
visiting the Akpafu area also indicated that they experienced a more individualistic attitude
and lack of mutual dedication to that the experienced among the Lolobi, who were according

to the Danyi farmers much more communally oriented.
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Table 6: Percentage of farmers using hired paid labour for different activities of rice cultivation
(survey 2008)
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2006 2006 2007 2007

n=102 n=114 n=102 n=114
Activity onrice farm  Lolobi Akpafu Lolobi Akpafu
Clearing 61 94 60 82
Ploughing/Hoeing 52 96 51 84
Sowing 23 76 23 67
Weeding 19 54 19 47
Bird scaring 18 9 18 8
Harvesting 51 88 50 77
Threshing 19 83 19 73

In Lolobi Kumasi Boadekamo (which literally means “the rice of our people”) plays a very
important role in offerings to ancestors and local gods. Viono cannot be used here. Also no
other food crops are used for these ceremonies, as the ancient staple food is Boadekamo. At
family level Boadekamo is used for offerings to the family stool and the family’s shrine (an
earth model with cowries). Both the stool and the shrine reside with an important family
elder. This stool helps women and men to have children. Kamo Kra (rice stew) with palm nut
soup is prepared. Since Boadekamo Kraa may not be enough to feed all the people also Viono
and any other red variety is cooked to feed the people, but the Boadekamo is obligatory and
central in the offering. Those who pledge, bring gin, palm wine and money. Each cowry
represents the spirit of a celebrated forefather of the family. Each time an important celebrated
member of the family dies a cowry is added to the earth model. Both the family stool and the
shrinecan kill evil people. When the stool or shrine kills a person the family pays a ram,
palmwine, Boadekamo, palmnuts for soup, gin and other drinks, as the custom demands.
Failure to do this might cause someone to fall sick. This is a sign to show you that you have to

perform the customary rites before you are saved.

At village level Boadekamo is also used as the only food to be offered to local gods (served
by priests called Mobia). These gods are, through the priests, consulted to ask for prosperity
and to solve problems. There are seven local gods in Lolobi Kumasi. Ceremonies of offering
are frequently held (See box 1). Ceremonies of this sort can only be held on two particular
days of the week, Ikulu and Ipo. These are also the days people are not supposed to go
farming. The other days in the week are called first and second day after Ikulu and first and
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second day after Ipo. The Lolobi Calender has 6 days, just like the Akpafu Calender, except
that in Akpafu this 6 day week is rarely referred to because of the dominance of the Protestant

church.

So, at family as well as at village level, African rice is an important component attached to the
moral and physical well-being. Also among the younger generation the Mobia and the
traditional morals and rules (like the taboo days for farming: Ikulu and Ipo) which they
safegaurd, are still important. Several meetings with youths showed that they feared not
respecting taboo days might bring you bad luck. Several youth also remarked that a number of
today’s problems, like diminishing cooperation and yields, can be ascribed to not observing
these days and the moral rules represented by the Mobia (Box 2). The absence of African rice
in offerings to foreign gods also illustrates the interconnectedness of African rice and the local

social and moral order.
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Box 1: A description of an offering to the Lolobi village god, Sangrey, illustrates the role
rice plays in the ceremony and how rice is also shared by the people who take part in the
ceremony. Such offerings to gods do no longer exist in Akpafu Odomi.

Around eight o’clock in the morning we leave together with the Mobia Mr. Martin A. and
Ms. Abovi A. who are both dressed in white. We are five: three men and two women. One
of them is the family member that is going to offer to Sangrey because the problem that he
had one year ago, he didn’t have a job, is now solved. A year ago he also came to Sangrey
with the demand to do something about his problem. He has got what he wanted and he is
now to thank the god.

We walk into the forest for about 40 minutes before we get to a very narrow and small
clearing. On the sides simple benches in the form of tree trunks are arranged. Around a
small tree in one corner several knifes are stung into the ground. Each knife represents
somebody who died and was guilty. Empty bottles of gin are piled up behind the tree. Mr.
Agblor Martin starts to ask permission to the god to accept the man’s offer: palm wine,
several bottles of gin and a he-goat. Somewhat later more people arrive until we are about
30 and a big calabash of palm wine is brought to the front. The calabash is covered with a
“crown” made from palm leaves. Before the palm wine will be served to the tree with the
knifes, a prayer is said to sanctify the wine. Several people tell me that the fetish priest Mr.
Martin A. and Ms Abovi A. resemble a referent father and sister: “there is not much
difference the rituals are very similar ....you see how he and his female colleague are
dressed up and how the wine is transformed?”

After that milled and totally peeled Boadekamo powder is put around the tree in 5 little
heaps. The red husk is totally removed from the rice as the powder is very white. Each heap
represents a gift to a different entity: 1. to the land; 2. to the ancestors; 3. to the spirits of the
village Lolobi; 4. to the messenger of the shrine; and 5. to those who died and where guilty
(the evil spirits). This last heap is formed with the left hand and is placed somewhat away
from the other heaps; the contrast of the white powder on the ground is fluorescent. While
doing this the priest calls upon the ancestors who were there before to do similar offerings
and asks the different entities to accept the offer to the god Sangrey. As | was told to do, |
contribute two bottles of gin and three Ghana Cedis. The priest then informs everybody
(including the different entities) of my presence and states that | am studying all the aspects
of their rice for the good of all of us. At the same time a group of women have arrived and
have started to prepare Boudekamo Kra: red rice flour cooked and for this occasion made
into balls. This time the husk of the rice is not peeled of, which makes the rice flower turn
red. Meanwhile men have slaughtered the goat and the blood is being used to cook palm nut
soup. Palm nut soup with goat blood is called Igpupou, and is prepared only on ritual
occasions. Palm wine is now given to all the participants to drink. The rain starts to fall and
many people look for banana leaves to cover themselves. We almost get soaked by the rain
but everybody stays and the rain doesn’t prevent people from chattering in a very cozy and
empathic way. The rice balls and the palm nut soup together with pieces of goat meat are
handed round. Everybody eats with visible enjoyment. | shortly talk to the women who
prepared the rice balls and ask them if they are prepared with the red Viono rice just to
verify one more time if the rice that the people eat is also Boadekamo. “No” the women
utter,” it is the traditional rice of Lolobi: Boadekamo, it is only this rice that the god
accepts”.
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Box 2: On 5 May 2009 a meeting with youth from Lolobi was organised to talk about the
importance of the Mobia, the importance of their advice and the practices that they maintain.

The meeting starts with a discussion on how the youth organise their work in the field.
A young farmer of about 27 starts:

“Before we did communal labour but nowadays we notice that this communal spirit is getting
weaker. When we go to a communal field there are always a significant number of persons
who are lazy and it are these people that demotivate, discourage the work spirit. But it is not
only that, it is also related to our way of farming that has changed. We use a lot of chemicals
like herbicides that make it less necessary to weed. Herbicides and fertiliser hamper collective
work. Because of this we are only thriving on the fruits of our parents as we no longer want to
go to farm like them”

Then a boy of about 19 years old joins the meeting:

“I have just arrived but what | know is that the local gods represented by the Mobia transfer a
lot of messages to us concerning our food security and the Mobia have the power to pray and
to do sacrifices at the moment of sowing of rice or other crops. | am a specialist in rice
cultivation and | always bring a small quantity of Viono and our local Boadekamo rice
(because I cultivate two varieties) to the Mobia to ask permission of the gods for cultivating
my rice”.

Another youngster of about 25 adds to this:

“Yes according to me the days of Taboo Ikulu and Ipo have to be respected especially by us
the youth who are the future of agriculture, and | am not only talking about rice and cacao
because a lot of people think that the gods only come to the rice and cacao farms.”

Then another young man continues:

The days of Taboo and the offerings by the Mobia are very important to everybody who lives
in this region of Lolobi. We have to respect these days to stay in the same spirit as our gods
who have been there since the days of our forefathers”.

Then we ask a group of girls that are in the church choir:

“You girls who are related to the modern church, how do you respect the days of Taboo?
“We think it is self-evident to respect the days of Taboo even if you are a Christian.”
We then pose the following question:

“What has changed concerning the connection between religion and agriculture?

A young active farmer of about 30 responds:

“According to me the connection between religion and agriculture is diminishing. Nowadays
we see everything separated: the rice cultivation, the modern religion and the traditional
religion. This situation always results into a low yield because there are no longer any
obligations for farmers towards the gods”
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Among the Akpafu, who speak the same language and have the same origin as the Lolobi, the
family rituals and the local gods have more or less become extinct. A strong “anti-traditional
religion’ attitude is present, one that is totally absent in Lolobi. People who still perform
rituals related to these gods are therefore openly called ‘pagans’. However, African rice is still
cultivated (although in relatively smaller quantities than in Lolobi - see Table 4 and 5) for
cultural reasons: it remains part of funeral and marriage ceremonies and is an important
ingredient for dishes eaten at all special occasions. During marriages, funerals and other
gatherings the following is often stated: “If you eat the local fufu made with rice flour you
will learn to speak our local language (Siwu) very fast”. The statement was attested by Mark
Dingemanse, a linguist working on the Sewu language (2007, personal communication ).
However the local dish called Kamokra that goes along with bean stew can often also be

made with the Asian rice variety Viono and served on ordinary occasions.
A discussion with a farmer on the religious role that African rice used to play ran as follows:

We talk to Akua Bedu aged 74, ‘pagan’ and farmer at Akpafu Odomi. He says he has always
been dedicated to the traditional religion. However, nowadays he starts to doubt the
traditional religion especially now he gets closer to his death. He thinks of converting to
Christianity. He remembers that in 1953 the elders of Akpafu Todzi, Odomi and
Meampaseam organised an ‘excursion’ to visit the former settlement of the Akpafu, the
settlement where their forefathers had stayed. This excursion was open to everybody who was
interested. Although Christian religion prohibited the traditional religion it was decided that
some customary rites, of which African rice was part, would be performed during the

excursion as an illustration and respect to the culture of their forefathers.

This was later confirmed by the paramount chief of Akpafu. He also talked about an
excursion, not a ceremony or pilgrimage. In this way, he stated, practicing libations and
offerings to the ancestors and ancient gods were legitimised as it was done in the name of
respect to their local culture and tradition, not in the name of the religion, as that would be
considered a sin. In some sense one could state that these practices have therefore become at
least partly ‘museumized’ (Vishvanathan, 2007). Instead of ‘religion’, the rites and
ceremonies that include African rice or Viono flour are explicitly considered as “culture’ and
‘tradition’ and are therefore no longer connected to the transcendental, and perhaps for that
reason (as Durkheim once suggested about ceremonial experienced as entertainment) have

become less important in constituting the social norms and structure.
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In effect, African rice has become a cultural identity marker, as can be seen from the
proportion of rice of this type that the Akpafu still cultivate. It is in this manner that African
rice continues to set criteria for rice cultivation, selection and variety adoption. During
interviews farmers several times stated that one of the reasons (apart from the good taste and
nutritious value) why the original Boadekamo had not vanished was because older farmers
were familiar with cultivating it, and because outsiders told them that it was a very good rice.
In a blind tasting test between Viono and Boadekamo involving 20 Akpafu people all farmers,

without exception, easily distinguished the Boadekamo from the Viono.

During the annual rice festival (celebrated around Easter ), traditional dishes made with
Boadekamo, Viono or any other rice that resembles Boadekamo are presented. This rice
festival is tribute to the old tradition of offerings to the mountain Molito that provided the
Akpafu with rice when stocks were lost, as well as to Tokpaiko, the god that protects the rice
in the fields, as well as the god protecting people in time of war. Most importantly it is a way
to invite officials, and attract investors, buyers and rice dealers, and to showcase specific local
products, such as Red rice. A specific rice festival is also celebrated in Lolobi and similarly is
a way to attract buyers and invite officials and government members and farmers, and to

expose the different varieties cultivated during a special farmers' market.

In Accra there is a growing demand by the wealthier classes for red rice, and at several places
red rice from the Volta region can be bought where it is promoted as nutritious local rice that
is directly bought from farmers. Nine interviews with shop owners as well as street sellers
offering brown rice from the Volta Region revealed that it is mostly the rich health-conscious
consumers who come to buy this rice. Doctors’ advice in case of diabetes also makes people
to come to buy local brown rice. The rice is also known to be beneficial for pregnant women
who also come to buy. In-depth interviews with six buyers of brown rice from the Volta
region at a local food store specialised in brown rice confirmed this. The health conscious rich
think the local rice is more healthy. All six buyers owned a car. Also one customer who runs a
successful food place in the La Paz area in Accra buys local rice to prepare all his dishes, such
as the popular Watché, as well as fried rice. He says he only needs a little of this rice to get a
good quantity of cooked rice. Customers highly appreciate the rice as they say it is full of
taste and fills the stomach for a longer time. He said a large part of the reason his fast food

restaurant is so successful is because of the brown rice he uses.
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When talking to several farmers in Akpafu Odomi they state that African rice has played a
central role within their history and also plays a central role in their myth of origin, which
states that ancestors moved out of Nubia, and after wandering far and encountering many
conflicts settled where they are today (Box 3). These mythic histories usefuly show that
African rice, and rice in general, occupies a central place within the local culture. They also
illustrate the relation between the Akpafu and the Lolobi people and illustrate the central

place that the African rice has occupied in the lives of the Lolobi as well.

Interestingly the initial division between the Akpafu and the Lolobi is also ascribed to an

issue around rice cultivation:

The Akpafu and the Lolobi share the same language and originate from the same Kawu
people. During a severe drought the whole of the rice harvest was destroyed and only one
clan, the Magadagbe, was able to produce some rice and therefore was the only provider of
seed. The Magadagbe sold the rice to the Omamain clan, but before selling they roasted the
grains so that they would not germinate. The head clan of the Kawu people was Omamain and
when they found out about the roasting the younger chiefs refused to punish the Magadagbe
and so settle the case. The head chief felt demoted and decided to leave and settled eastwards

of the river Daye, today's Lolobi area.

This shows again that although these stories are myths, rice appears as a crucial element. The
Akpafu and Lolobi (as well as the Santrokofi) smelted iron to produce tools and weapons, and
were the enemies of the Ashanti and the Ewe, but also provided these same people with tools
and weapons. The Kawu people somehow divided up into two different groups and in
difficult times cooperation was enforced by reviving a mythic past and stressing the origins of
a common interest in rice cultivation. These oral materials also speak to ecological factors
such as the presence of iron, the relief of the area in which the rice was cultivated, and various
political, social and religious factors associated with survival, such as group formation based
on a shared cult. In short, the mix between crop type, food security, culture and identity is

historically salient.
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Box 3: The history of the origin of the Akpafu told by an Akpafu teacher as he heard it when he was
around 10 years old when his father sent him to Efia Katani Srodja who was the oldest ‘Mancrado’ or

founder of the oldest Apafu village: Akpafu Todji situated on a mountain top:

The Akpafu people originate from Nubie in north Africa that was situated between Soudan and Egypt.
They were blacksmiths and made hoes and other farming utensils. This resulted in an exchange of farming
utensils for rice with the people around them. Then there was a great faminine in Egypt and the Akpafu
could no longer find buyers. From that time they started to use their own utensils to cultivate rice
themselves, with large success. When they could not find sufficient iron anymore and had limited access
to land they started migrating to the Gold Coast and settled in what is now the Ashanti region and
continued to cultivate their rice for their food security. Around 1750 they left there and came to Tsito
(Peki) in Ghana. The Akpafu continued to cultivate rice and sometimes they were not able to harvest it
because of the many conflicts with other ethnic groups. When the raiding for slaves started the Akpafu
crossed the river Volta and settled at Akomufie where you can still find traces of melted iron. Then there
was another war between the Ewe and the Akpafu and the Akpafu finally fled to the Todji Mountain and
created Akpafu Todji that is still one of their villages today. After that a group of Akpafu continued to a
mountian “Tsokpé’ north of Todji to look for more iron. During that time their iron melting and the making
of farming utensils as well as arms flourished and the Ewe as well as the Ashanti bought from them. The
Akpafu that stayed at Todji focused more on rice cultivation on the hills. After that the Akpafu that went
to Tsokpé returned and the Akpafu split up. Part of them went to the Danyi plateau in Togo where they
met other ethnic groups such as the Akposso, before coming back to the Todji area because of the Ashanti
war. During the year 1890 there was no rain and Efia Katani, a fetisch priest widely known in the area
stated that the rain had not come because of the disturbance and influence of the Ashanti. During that
drought all the stocks of rice were consumed and only a very small quantity of rice was left and people
started to die of hunger. This is also the moment that people started to decent to the plains and rely on
other crops such as yam. During a meeting the elder Togbui Efiakatani and the other elders decided that it
was necessary to return to the adoration of the ancient gods of Egypt, Soudan and the big loop of the Nile
River. These gods were abandoned during the many slave raidings that disturbed the Akpafu people. It
was also decided that a large sacrifice of rice should be given to Amou Ra to which they used to give
sacrifices on a mountain in Egypt. So they sacrificed their last rice to the local mountain Limoikabemi and
two weeks later a large rain fell on the mountain and soon rice started to germinate on a large area on the
mountain. This area had never been cultivated before. At harvest they sacrificed a large quantity of rice to
the mountain of Limoikabemi that also became known as Molito [Siwu for Rice Mountain] and since then
it is this mountain god that has to eat first before the people can eat. Nowadays these practices have almost
vanished because of the Christian religion.
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Summarising the two Ghanaian cases
Data from the Lolobi and Akpfu case studies show that the particular role rice cultivation
occupies within their cropping system and community influences variety preferences and the

trajectories of variety development.

Among the Lolobi, involved most in commercial rice production, a very different set of
varieties is cultivated, and although preferences are still strongly influenced by the
characteristics of their traditional African rice, the Lolobi people add any white variety that
can bring them profit, even when it strongly deviates from their preferred red African rice.
Asian white varieties such as Perfume, Adeisi and Kabila are popular and mainly serve a
market demand. The very strong cultural significance of African rice seems to be part of a
cultural stratum that creates local identity, cooperation and unity, but does not at all hamper
innovation or the acceptance of other (Asian) varieties, but seems rather to stimulate it by
creating focus and dedication. This focus and dedication is necessary within a liberal market
economy where income from other domains and from cities, attracts youth and are a potential
danger to the functioning of the Lolobi rice production economy. Young people are no longer
dedicated to agricultural group work. It seems that for the Lolobi youth rice cultivation is now
a rather unattractive business, even if it enables the strong cultural identity the older

generation continues to value.

Among the Akpafu yet another pattern is observed. Although rice cultivation is a major
occupation for the Akpafu, income from cacao, and as importantly, from other domains than
agriculture, like income from city jobs, seem to make them leave the development of varieties
to other groups more dedicated to its demands (such as the Lolobi). Therefore they easily
adopt new varieties that have proven their potential elsewhere (like Aworema). The
significantly lower rice yields in Akpafu, compared to Lolobi lowland output, also indicates
that rice cultivation among the Akpafu is less important than a comprehensive strategy based
on multiple income streams. Although the Akpafu largely cultivate red rice varieties, some
white varieties are also cultivated alongside, representing about 14 % of their total rice
production. The cultural significance of African rice, although less than in Lolobi, is still of
some significance, and influences the adoption of new varieties, while constituting an

important part of Akpafu identity.
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In both Akpafu and Lolobi varieties promoted by the extension service are mostly neglected
by farmers, because farmers are usually more knowledgeable about what suits them best and

because the varieties provided are outperformed by farmer material.

The particular culture of red rice cultivation in the Ghanaian Togo Hills seems also to result in
a connection of their production to an emergent demand for red rice in cities by an

increasingly affluent middle class convinced of its nutritional benefits.

The Togolese Togo Hills

The case of the Ewe and the Ahlon

On the Danyi plateau cassava is the most important food crop (Table 7). Although rice only
constitutes about 9% of the total food crop yield on the Danyi plateau, farmers confirm that
rice is an important variation to their diet and about 75% of the farmers cultivate rice. Another
very important reason to cultivate rice is that rice can relatively easily be stored and conserved
for times when food is scarce, contrary to cassava and yam, which both need processing to
flour for longer term storage. Rice used to be their principle food at the time insecurity drove
them on to the plateau. The cruel rule of the King Agorkoli at the end of the 15" century
(Cornevin, 1969; Quarcoopome, 1993) is often mentioned here by farmers. The data from the
Sassanou village in the Ahlon area were taken together with those of the Danyi Plateau as no
difference in farming system could be observed and the Ahlon villages belong to the Danyi
prefecture. The Ahlon village Tinipé is even situated on the Danyi Plateau. The other four
Ahlon villages Bogo, Denou, Ounadjassi and Sassanou are situated on the descent towards
Ghana.

Remarkable are the very low yields for rice and maize for the Danyi Plateau area, which can
be ascribed to the lower fertility of the soils but also to the more marginal role rice and maize
play within the cropping systems, with priority to cassava and yam. Also important to note is
that while only nine percent of the total production of carbohydrate crops is rice, three-
quarters of the population cultivates the crop. That the area cultivated with rice is greater than
that cultivated with cassava can be explained by intercropping; rice is most often intercropped
with cassava and yam. This intercropping pattern is also practiced in the upland rice areas in

the Lolobi and Akpafu areas.
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Table 7: Estimation of the share of rice in relation to other carbohydrate crops on the Danyi Plateau
Togo and the Ahlon village of Sassanou, average of the years 2006 and 2007, N=150 (survey 2008).
Villages and population: Elevagno 2715, Dafor 493, Meampasem 839, Heheatro 412, Sassanou 790
(source: Population census Direction des Statistiques Agricoles, de I'Informatique et de la
Documentation (DSID) Togo 1997)

% of the

total area

cultivated % of

with average farmers

% carbohydrate field size  Dryyield cultivating

Crop production  crops (ha) (kg/ha) the crop
rice 8.7 33 0.32 494 75.5
maize 9.5 34 0.29 520 84.9
cassava 62.3 24 0.23 4800 77.9
yam 19.4 8 0.41 4320 14.9
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On the Danyi plateau rice is a crop purely used for subsistence. African rice seems to be the
only rice that thrives when no fertiliser is used, and farmers do not have means to acquire
fertilisers. The about seven African rice varieties that make up the traditional Boadekamo in
Akpafu and Lolobi are cultivated separately here, as respecting the differences in cycle length
results into advantages in yield. This advantage is no longer valued by the Lolobi and Akpafu.
Although all the varieties ripen at more or less the same time (November-December) because
of photoperiod sensitivity, the optimal cycle length can be utilised by planting the varieties at
different times; from the end of July to the end of September (the cycles vary from 2 to 4
months). For instance, the variety Xleti Eve (“two months” [Ewe language]) will ripen over
four months if planted early (at the end of July), but this results in very large plants with few

panicles.

During ceremonies and rituals for ancestors African rice is not used exclusively. Other crops
such as maize, cassava and yam figure as well. The ‘symbol’ of the people of Danyi includes
all the crops they cultivate and not the shape and form of a specific crop. Almost all farmers
(146 out of 148) stated that it does not matter what kind of rice variety is used in ceremonies
as long as it has been cultivated on their land. During in-depth interviews with a fetish priest
and five other people familiar with performing funeral and marriage rites all informants stated
at the outset that African rice is necessary. However afterwards they all state that the
morphology of the plant is not important, it is only important that the rice is red and cultivated
on their own land.



Rice Cultivation in the Togo Hills

In a detailed semi structured questionnaire administered among 18 farmers all stated they
would readily leave the traditional glaberrima variety if they could find a variety that yielded
more. Without any problem this rice could then also be used within ceremonies. African rice,
with its specific plant and seed characteristics, has not become a religious symbol, unlike
among the Lolobi. Instead of a religious or cultural symbol the cultivation of African rice on
the Danyi plateau has to be seen differently, as a longterm tradition within an agriculture
dominated by cassava and yam. Instead of providing totemic identity in the Durkheimian
sense, the cultivation of African rice should be seen as a communal practice that confers
identity through the shared practice of its cultivation and therefore could be said to have

cultural value in Mauss’ sense of the term.

In short, the cultivation of rice is something that is part and parcel of the Danyi community
but it has not taken on explicit cultural or religious significance. As we shall see in chapter 6,
where a farmer experiment carried out in all the case study areas is described, the main
criterion for rice selection by farmers on the Danyi plateau is ecological; it should be able to

perform well in their ecology.

Although farmers already stated that they hardly sold their local rice there also appeared not
to be a demand for it in the capital of Lomé .Within the markets in Lomé we could not find
any people selling African rice from the Danyi plateau. Asking around at several markets and
rice shops did not yield any result either. A demand for red rice, or healthy local rice, was not
apparent, unlike the situation in Accra, where an open, liberal economy appears to have

stimulated consumer interests in red rice as a health and gourmet product.

According to the farmers, as well as the government extension officers, the people on the
Danyi plateau have never cultivated Asian rice. They say they have been growing O.
glaberrima ever since they arrived on the Danyi Plateau. It is true that the region has been
neglected by government programmes, and to this day no electricity is available, contrary to
the Ghanaian villages in the Togo Hills. In colonial times agricultural officers seem not to
promote or advise on rice cultivation, as they were mainly focused on the then major cash
crops, coffee and cacao (TNAL 8APA/155). Around 2007 researchers from AfricaRice in
Cotonou started field trials in farmer fields but to date none of this material has disseminated
significantly among local farmers. This implies that there is more to it than just a lack of
government extension work or a conservative and passive attitude among farmers when it

comes to the variety portfolio. When talking to farmers they simply state that other varieties
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then the O. glaberrima do not grow well. During several group meetings in the different
villages on the Danyi plateau farmers confirmed that they knew about other varieties and that
they have occasionally been buying lowland rice, from for example Adeta, to eat but only
very rarely do they try to sow these varieties since they are sure they would not do well on the
Danyi plateau. O. sativa varieties are only cultivated very occasionally in the backlands.
Table 8 shows to what extent each variety is cultivated. It can be seen that 90 to 95 percent of
the rice cultivated is O. glaberrima. All the non-African rice varieties in table 8 are cultivated
in the marshy backlands. This information is important not for the area sown, but for the
evidence it provides that farmers have access to other varieties than glaberrima.

These Asian varieties are not only provided by the Togolese gouvernment extension service
(Institut de Conseil et d’Appui Technique - ICAT-) but also by farmers themselves. Varieties
provided by ICAT were named ICAT as many farmers did not know the variety name.
Although ICAT has been providing lowland varieties to be cultivated in backland marshes,
they only very recently became involved in the promotion of alternative upland material,

mainly through research carried out by AfricaRice.

The data coming from the Ahlon village of Sassanou are added to those of the Danyi plateau
as no difference in variety portfolio could be observed, and Sassanou also belongs to the

prefecture of Danyi. In total seven different varieties of African rice are cultivated.
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The case of the Ahlon

The variety portfolio of farmers in the Ahlon area does not differ from that in the Ewe
villages on the Danyi Plateau. This might be due to the limited availability of farmland and
the fact that two of the other Ahlon villages are geographically situated close to the Danyi
plateau. Tinipe is on the Danyi plateau proper and Bogo on the descent between Sassanou and
Tinipe. Farmers also state that for security reasons they rely on varieties that are also
cultivated on the Danyi plateau, and this way they are sure their crop will not fail. Another
factor might be the role the Adjafanugbabe clan in Sassanou traditionally serving the god
Adjafa. Adjafa is a supreme deity said to have been there since their forefathers left Nubia or
revealed himself when the Ahlon stayed in lle-Ife, the spiritual home of the Yoruba-speaking

peoples in Nigeria (Ewe is taxonomically somewhat close to the Yoruba language).

Adjafa was traditionally known to protect the rice stocks, and balls of red rice flour were
centrally made and ritually invested to be given out to everyone in the village to place in their
granaries before filling them in order to protect the granaries and to function as a graduator to
control the speed with which the rice was consumed. Brydon (1981) reports a similar system
for the Avatime, where rice and its rituals also involved everyone in the village and connected
people to the gods. The Adjafanugbabe clan in Sassanou is the clan charged with the task of
serving Adjafa on behalf all of the Ahlon villages. These clan members are traditionally not
allowed to eat white rice, as Adjafa only consumes and supports traditional red rice. Even
today when a new chief is installed in any of the Ahlon villages three clan members have to

be present and red rice fufu is prepared and eaten with bush meat.

The Ahlon also stated that they fought the Ewe when the Ewe arrived on the Danyi Plateau
and that the Ewe drove the Ahlon to the edges of the plateau and that the Ewe used rice as
bullets. This is a reason given why people in Tinipe say that they do not cultivate rice
anymore, a story reinforced by the recent case of a politician who started a rice project in
Tinipe. As soon as people came to suspect this project was mainly to promote the ruling
political party it was abandoned by all farmers in the project, who then became aversive to
further rice cultivation. Tinipe also has a very limited amount of farmland suitable for rice

cultivation, as the local farmland is mainly rocky.

So given the limited economic opportunities, the heterogeneous environment around
Sassanou, the connection to the Danyi Plateau, the small quantity of backlands and other
suitable farm land for rice together with a tradition of glaberrima cultivation might be thought

to have had the effect that the only local choice was to stick to African rice, or to abandon rice



Rice Cultivation in the Togo Hills

altogether. Yet as we shall see, this is too extreme a conclusion, for in chapter 3 it will be
shown that the introduction of Asian and African farmer rice varieties from other West
African countries was well received in this area, and most varieties actually performed very

well in this environment, and better perhaps than farmers had expected.

Summarising the Ewe and Ahlon cases

Among the Ewe local rice production of almost exclusively African is mainly used for
subsistence and although part of their tradition rice has little or no significance within cultural
or agricultural practices. The presence of red and white Asian varieties in occasional marshy
places shows also that farmers are open to try varieties different from their African rice.
Farmers say they are even prepared to abandon their African rice if they encounter any other
variety that performs better. Although farmers state that they like rice with a red pericarp this
is not mentioned as an important criterion within the selection and development of new rice
varieties. The morphology of the plant or seed type, or the color of the seed of African rice,

seems to have little influence on the selection and adoption of new varieties.

No indications for an existing national demand for red (African) rice could be distinguished.
A demand by the middle and upper class for red “healthy” rice as found in Accra, but could
not be found in Lomé. Because of the more limited level of economic development in Togo
the middle and upper classes are small, and wealth-related health issues such as Type-2

diabetes or high blood pressure do not yet attract widespread comment or attention.

TheAhlon, like the Akpafu and Lolobi are an ethnic minority, and share a similar history with
these two other groups. They traditionally also prefer red rice but this does not prevent them
from also cultivating white varieties like “Yovo moli’ and ‘ICAT’ in the very few marshy
places available to them. But the cultural importance of red rice might assure that some red

rice varieties might remain as part of their future rice seed development and selection strategy.

Conclusion

This chapter has given an indication of different trajectories of rice variety development
within the Togo Hills. Among the Lolobi the cultivation of African rice is a part of an
important cultural stratum that confers identity on rice producers. Here the characteristics of
the traditional African rice provide important criteria for selection, development and
maintenance of other rice varieties. These criteria seem to contribute to the diversity of the

rice portfolio, as well as to innovation and adoption of new varieties, rather than hampering
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innovation and change. In Akpufa, where rice cultivation is less intensive, less white rice is
cultivated, as rice is here mainly used for subsistence, and farmers prefer to consume red rice.
However farmers also cultivate some white rice and pick up innovations quickly when they
have proven their capacity. So here also we can conclude that farmer practices embedded in

their cultural or historical context are little constraint on variety development and adoption.

Within the Togolese Togo Hills cultural considerations attached to rice are found among the
Ahlon, but again this only seems to add to the purely pragmatic selection criteria of
robustness and yield, and thus increases diversity, because here also farmers seem to try out
any variety that can do well in their environment and conditions. Although the ecology of the
Ahlon resembles that of the Ghanaian Togo Hills economic constraints and limited amounts
of farmland seem to make farmers stick with the assurance African rice provides them, and
therefore no other (Asian) varieties are used in the upland. For them the cultivation of Asian
varieties in a few marshy places seems more lucrative than trying to further improve their

upland cultivation by exploring other varieties.

Among the Ewe on the Danyi plateau farmers maintain the maximum of African rice varieties
to benefit from differences in cycle length. The same strategy is no longer practiced by case
study groups in the Ghanaian Togo Hills, where all African rice varieties are now cultivated
together as one traditional upland landrace, Boadekamo [the rice of our people] because
focusing on lowland cultivation provides more benefits. However where possible farmers try
out other varieties and use marshy places to cultivate non-African rice varieties. This is
because outside the marshes African rice varieties are outperformed by the African ones. Also
here cultural factors and the tradition of African rice cultivation seem in no way to hamper
innovation or variety development. Here farmers even stated that they would abandon all their

African rice varieties if other varieties would perform better.

Although all the case studies show different trajectories of rice seed development they all
seem part of a proactive attitude to changing social as well as ecological factors. Cultural
factors and traditions combine with ecological and economic factors to contribute to
trajectories of innovation, and thus assure the maintenance of a diverse set of rice varieties

from which future innovations might emerge.

So in the context of strategies of improving food security via rice production system
development in West Africa it seems relevant to take notice of these “mixed” strategies as

well as the varieties that have sprouted from them. So rather than regarding cultural and
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social factors as being conservative and barriers to change they should be understood as part

of an open trajectory of technical and social elaboration.

A clear alternative to focusing on the introduction of Nerica within the Ghanaian Togo Hills
region (the strategy to date) the Ghanaian extension services should more take notion of the
popular varieties Viono and Aworema and define with farmers how the cultivation of these
varieties can be improved. And rather than focusing on the introduction of Asian varieties or
Nerica hybrids the Togolese extension service might find more progress by introducing other

farmer varieties of African rice, or by improving African rice.

Importantly, it is in the case study where cultural factors seem to be most developed and
important for the maintenance of rice diversity and within rice seed development that rice
cultivation is also most strongly entrenched within the liberal market economy. This is the
case of the Lolobi. For small scale farmers acquiring income mainly by producing rice means
hard work under harsh circumstances. To keep such an activity going within a liberal market
economy framework - that offers many other and more enticing ways to make a living -
strong symbols that provide meaning to the activity of rice cultivation seem most necessary.
This speaks against the widely assumed idea that cultures and traditions, as well as rice
diversity connected to them, are most likely to disappear there where people enter a modern

market economy.

In ironic contrast, it is in the case study where farmers were the least incorporated within
commercial rice farming - on the Danyi plateau - that farmers said that they would most
readily give up all their traditional varieties if something better was provided. This also
provides us with an important insight into how to organise successful extension. Creating
change and improvement demands a culture of attention in which objects are infused with
value and meaning. Such a culture demands an open cooperation with farmers, rooted in a
culture of fascination for farming, diversity and experimentation. It is not because cultural
and varietal diversity is good in itself but because this diversity provides the conditions for

innovation and local adaptation to emerge.
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Annexes

Annex 1:Nutritional value of Viono rice: a comparison between a single milled an
double milled sample. Single milled leaves more of the red pericarp on the rice grain.
Source: Laboratory report by the Food Research Institute ghana P. O. Box M20 Accra

Ghana.

FRI (Food Research Institute) laboratory reference nr:CID No.04/52 Lab nr 089-090/04

Date of analyses 8-4-2004 supervised by William Amevor

Parameter Method Unit Results

Single milled Double milled
Moisture AOAC 925.09 (2000) 17" ed. | g/100g 10.9 11.6
Ash AOAC 923.03 (2000) 17"ed | g/100g 1.4 0.9
Fat AOAC 920.39 (2000) 17" ed | g/100g 2.2 17
Protein AOAC 984.13 (2000) 17" ed | g/100g 7.3 6.8
Carbohydrate | By difference 9/100g 79.2 79
Energy Atwater factor Kcal/100g | 361.8 358.8
Phosphorus AOAC 948.09 (1990) 15" ed mg/100g | 81.5 61.6
Calcium AOAC 941.41 (1990) 15" ed | mg/100g | 35.9 19.7
Iron AOAC 945,50 (1990) 15" ed | mg/100g | 2.6 1.7
Fibre AOAC 955.29 (1990) 15" ed [ g/100g 0.29 0.25
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What is the role of culture in farmer variety development and selection? A

study in the West African Togo Hills
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Abstract

This chapter presents results of a number of field trials with farmer varieties designed to
reveal the selection methods of farmers cultivating varieties of African rice in three different
cultural and ecological settings within the Togo Hills in Ghana and Togo, a borderland known
for its cultural and ecological diversity and long term dynamic socio-political history. 15
farmer varieties from 6 West African countries were evaluated among different ethnic
communities. Rather than a regular farmer managed trial it was an evaluation of how farmers
would organise an experimental trial. Farmers in the less dynamic economy of Togo
organised their trial communally and mainly ecological factors were important in setting
criteria for their variety selection, while farmers in Ghana organised their trial individually
and cultural and religious factors connected to African rice were also important in setting
criteria for variety selection. In all the three areas not one specific variety or a number of
varieties of matching properties was selected, but rather a set of very different varieties used
for different purposes. We argue that a dynamic long-term history of strategising within a
borderland between several political economic powers have resulted in ecological and cultural
differences and in farmers being alive to the potential of farmer varieties with properties able
to serve various market demands, ritual purposes and home consumption needs. Here cultural
and social practices can directly connect well-being and cooperation to technologies such as
seed as such practices provide additional selection criteria that enlarge varietal diversity and

appear to secure varieties that are versatile and robust.

Keywords: Farmer varieties, Culture, Oryza glaberrima, Oryza sativa, Seed system



Culture in Farmer Variety Development and Selection

Introduction

The southern Ghana-Togo border is marked by the TogoHills. The study area, about 200
kilometers north from the coast, covers both the Ghana and Togo side of the Togo Hills.
African rice (Oryza glaberrima) has a different position in the farming systems on each side
of the border. On the Ghana side rice production is incorporated into a liberal market
economy and rice is cultivated in both upland and lowland conditions. African rice has a
minor but persistent place in this area and is grown mainly for cultural reasons. On the Danyi
Plateau, on the Togo side of the border, African rice is the only rice cultivated and consumed
locally, as marketing opportunities are few, relating to the more centrally planned and less
dynamic economy in Togo. This chapter addresses the question how these distinct cultural
conditions have an impact on farmers’ preferences for different farmer varieties of African or
varieties related to African rice. Results from the genetic and morphological analysis
(Chapters 4 and 6, Nuijten et al. 2009 and Mokuwa et al. 2014) show that recent socio-
cultural selection pressures within African rice restrict genetic diversity while this is not
observed for Asian rice (Oryza sativa) and farmer hybrids. African rice as a full product of
farmer agency, however, continues to set pathways and criteria for the development and
selection of Asian rice varieties, and therefore nurtures the diversity within Asian rice
varieties and has caused the appearance and further selection of natural hybrids between
Asian and African rice. The findings from Chapter 5 (Mokuwa et al. 2013) show that African
rice is robust, referring to a physiological capacity to adjust to different (often unfavourable)
ecological conditions. Robustness is an important characteristic for rice varieties in areas
where growth conditions are non-uniform and sub-optimal. Although ecological conditions
and physiological characteristics are important, it is known that cultural preferences also play
arole in variety selection. Experiences with participatory varietal selection show that cultural
preferences, once identified, can be included in breeding programs (Almekinders et al., 2009;
Bentley et al. 2010). However, cultures are not fixed entities and change due to community
dynamics and external influences. Moreover, different communities with distinct cultural
preferences may exist in the same geographical area. Hill regions typically show such cultural
diversity (see Chapter 2). The occurrence of similar African rice varieties across the Togo
Hills thus suggests a combination of physiological robustness and wide socio-cultural

suitability.

This chapter presents results of a number of experiments designed to reveal the selection

methods of farmers cultivating varieties of African rice in three different cultural and
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ecological settings within the Togo Hills. On the Ghana side this includes both lowland- and
upland rice cultivation by the Akpafu ethnic group - a group for which customs and rituals
related to rice and food are disconnected from religion due to the influence of the Bremen
Presbyterian mission, a religious organisation that prohibited local religious practices - and
the Lolobi ethnic group who maintained and developed specific rituals and customary rites
tolerated by the Catholic mission in recent centuries. The third site is on the Danyi plateau in
Togo, an area inhabited mainly by Ewe and a minority of Ahlon, who both grow rice varieties
from the African rice species in upland conditions, and no Asian rice. Within the customs and
rituals of the Ewe, rice does not have a special function, and is represented just like other food
crops. Also here the Catholic mission tradition has tolerated local customs and beliefs,
although for most local people the practices of the Catholic faith have become stronger than

the religious observance of customary rites.

The Akpafu and the Lolobi cultivate mainly farmer varieties (and few modern variaties)
within upland and lowland ecologies. Around 90 and 70 percent respectively of (Asian) rice
grown by these two groups has a red pericarp, and in this respect resembles O. glaberrima.
On the Danyi Plateau farmers cultivate African rice in upland ecologies, and all types have
red pericarp. No lowland ecologies are available to them. Only very few glaberrima varieties
exist with a white pericarp (see Gross et al. 2010), and so far is known none of these are
found in this area. Akpafu farmers use the lowland (wetland) ecologies that are present around
their villages for rice cultivation. Around the Lolobi villages lowland ecologies are rare and
therefore they practice lowland cultivation about 30 km south of their villages, around the
villages of W’egbé and Goli Kwati, where they rent land for this purpose. During the growing

season the Lolobi migrants set up temporary shelters next to their rented wetlands.

Many West African farmer rice varieties, and especially African rice varieties, are the
outcome of farming under dynamic social and economic conditions. The variety development
in the Ghanaian Togo Hills can be seen as a continuation of the cultivation of African rice,
since many Asian farmer varieties in that region resemble African rice in pericarp colour, as
well as also having the desired characteristic associated with African rice of ‘heaviness on the
stomach' (they digest slowly), while the Ewe on the Danyi plateau still only cultivate African
rice. Although differentiated culturally the distinct areas within the Togo hills share a history
of dynamic social and economic conditions on the frontiers of pre-colonial African states such
as Ashanti. It is therefore hypothesised that farmers will have a wide interest in other farmer

varieties of African rice, or Asian varieties showing some resemblance to African rice,
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irrespective of the different cultural and ecological settings within the Togo Hills. In effect,
therefore, the hypothesis presupposes that a shared history of cultural dynamics is more
determinative within variety selection than the localised cultural practices that exist within the
Togo Hills. This is due to a shared history of relocation in these frontier refuges. The farming
systems of poor farmers in hazard-prone and politically insecure environments in West Africa
are often “portable” (Richards, 1995). In this chapter, therefore, we argue that farming
communities with a history of uncertainty might still set criteria for crop type selection in

accordance with a need for portability and rapid relocation opportunities.

Materials and Methods

The ecology of the area

The Togolese Togo Hills

The soils on the Danyi Plateau in Togo are known to be poor and acidic, as they are strongly
weathered. The government Institute Togolais de Recherche Agronomique (ITRA) classifies
the soil on the Danyi Plateau as “ferrallic soils with concretions’ which are chemically poor
and acidic (pH between 5.17 and 5.52) (see also Leveque, 1965) for the villages Dafo,
Meampaseam and Hiheatro, and “young soils with little profile development (lithosols) and
strongly to moderately colluvial, that are very poor in phosphate and moderately acidic, for
the village of Elevagnon. The soil in Ahlon village of Sassanou, downhill towards Ghana, is
classified as “unweathered mineral soil” with at the foot of the hills colluvial or lithic soils,
with green vegetation even during the dry season offering small patches of fertile soil (ITRA,
unpublished). Given that the soils on slopes are often poor farmers make use of these small

patches of fertile soil where they can.

Rainfall in the Togolese Togo Hills on average measures about 1650mm per year, a little
more than in the Ghanaian Togo hills, as the higher mountains induce rainfall. The Danyi
Plateau is 700 to - 950 m above sea level. The Ahlon area is in terms of height situated
between the lowland Lolobi-Akpafu area and the Danyi Plateau, at around about 400 m above

sea level.

The Ghanaian Togo Hills
Ethnic minorities in Ghana like the Akpafu and the Lolobi also (in the days of insecurity)
used to rely on mountainous soils on often steep slopes, and small plateau areas, but
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nowadays have transferred most of their rice cultivations to the intra mountain basins and
plains where they cultivate rice on lowlands and on hydromorphic soils in areas that are more

easily accessible. The soils of these intra-mountain basins are classed as dystric plinthosols.

Rainfall in the Ghanaian Togo hills on average measures about 1500 mm per year. The Lolobi

and Akpafu areas are situated at about 220 - 240 m above sea level.

Figure 1: Map of the research area. Main case study villages are indicated by pushpins. The Danyi
villages are situated on the Danyi Plateau, shown to be part of a mountain range that runs from
southern Ghana to northern Nigeria. The major Western edge of this mountain range coincides with
the border between the Ghanaian and Togolese Togo Hills.

Farmer experimentation

The varieties for farmer experimentation were collected in farmers’ fields in seven West
African countries in 2007 and 2008: The Gambia, Ghana, Guinea, Guinea Bissau, Senegal,
Sierra Leone and Togo. They were a selection from the set of farmer varieties listed in Nuijten
et al. (2009). Selection criteria included that the varieties were popular among farmers and
had characteristics in common with African rice, such as pericarp color or shared genetic
background. Special attention was given to four farmer hybrids, now known to be crosses of

Oryza sativa and Oryza glaberrima, and therefore presumably evolved in farmer fields and
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genetically constitute a distinct botanical group (Nuijten et al. 2009; Mokuwa 2014). As
farmers in Togo were very curious about the varieties cultivated by their Ghanaian neighbours
some extra Ghanaian varieties were included in the farmer experimentation trials as well. The
experiment was not a 'farmer managed trial' as normally understood by plant breeders (where
the experimental protocol has been set by researchers) but was an 'experiment on how farmers
would do an experiment'. Thus, for example, observing the way farmers chose to organise the
field trials was part of the set-up of the study. As a result the field trials were managed
differently in each area. The results and discussion section evaluates these differences. The

following section summarises the practical organisation in each of the areas.

It was proposed that each farmer would try out two or three varieties. In total, 13 to 14 farmer
varieties were tested in each village (Table 1). Nerica 1 was added as a reference variety
because it had been promoted actively by the Ghanaian Ministry of Food and Agriculture, and
more recently on the Danyi Plateau by the Africa Rice Center in cooperation with the
Togolese Government extension service, Institut de Conseil et Appui Technique (ICAT). The
idea was to give each variety to two farmers so that two replications per village would be
obtained. Farmers were chosen from those explicitly showing interest in cooperating with the
experiment. Traditionally both men and women work in rice; therefore men and women were
included in each group. Table 1 shows the varieties planted in the trials and some of their
characteristics. Pericarp colour is mentioned, as it was an important trait especially for the
Akpafu and Lolobi farmers. The assigned variety numbers (Table 1, col. 1) correspond to the
numbering of the varieties reported in Nuijten et al. (2009), this thesis, chapter 4, and
Mokuwa et al. (2014), chapter 6.
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Table 1: Varieties used in the farmer experimentation

Sub cluster
Botanical | botanical Pericarp
Nr. group group Variety name colour Origin
125 glaberrima Danyi Molni red/brown Togo
249 glaberrima Malaay red/brown Sierra Leone
318 glaberrima Sali Fore red/brown Guinea
402 glaberrima Wansarang red/brown Guinea
Bissau
164 hybrid Unclassified | Nerica 1 white Ghana
426 hybrid 4-lerect Untufa red Guinea
Bissau
450/30 | hybrid 4-2 Binta Sambou white Gambia
460/462 | hybrid 4-2 Madina Wuleng | red Senegal
489/59 | hybrid 4-2 Barafita white Gambia
102 indica Aworema red Ghana
128 indica Viono tall red Ghana
130 indica Zomojo white Ghana
349 indica Saidou Gbeeli red Guinea
141 japonica Aqua Blue white Ghana
131 japonica Khaki red Togo

Farmer experimentation in the Togolese villages on the Danyi Plateau and in one border
village representing the Ghanaian Togo Mountain ecology, together with the one trial in
Lolobi were more uniformly managed and this allowed for a statistical analysis of the
measured parameters. Table 2 shows the measured parameters, the methodology of
assessment and the trials in which they were measured. The damage by soil acidity was
measured by the extent to which the plants suffered from brown spots. This plant disease is
known to manifest itself when nutrient availability is hampered. An acid soil makes available
less of the crucial nutrients Nitrogen, Phosphorus and Potassium. Farmers, as well as ICAT
extension officers, stated that plants not resistant to the acid soil on the Danyi Plateau more
readily suffered from brown spots, and that the brown spots disappeared when the acid soil

was neutralised with lime.

86



Culture in Farmer Variety Development and Selection

To evaluate plant growth and development with farmers each plot was evaluated with all
members of the group that managed the field trial. In Golo Kwati, six farmers who regularly
visited the trial were asked to evaluate the varieties, as the trial was managed mainly by one
farmer. Two weeks before panicle initiation, farmers judged the varieties on their plant
growth and development, thus facilitating a judgement on growth and development without
knowing the result of the reproductive stage and the harvest. In so doing the potentialities that
farmers can read from the growth and development were included more accurately. Plant
growth and development were evaluated on a scale from 1 to 10 for each plot by all members
of the group, and in case of the Golo Kwati trial by the six farmers that most regularly visited
the trial.

After harvest all members of the group were asked to name their favourite varieties and the

reasons why.

In Sassanou the group members and some additional people who regularly visited the field
and occasionally helped out decided to hold a meeting and together made a list of their

favourite varieties.

In Golo Kwati the Lolobi farmer who managed the trial took many farmers to the trial. Later
every variety was judged on the basis of the percentage of farmers liking that variety. A total
of 29 farmers were asked to give their opinion. These were all farmers regularly visiting the
field and included those that evaluated the field about 2 weeks before panicle initiation.
During a meeting with these 29 farmers the varieties were evaluated and a list of
characteristics for each variety was made together with the farmers that chose that variety.
This list was an outcome of a discussion among these farmers. The discussion was led by the

farmer who managed the trial.

As the ecological conditions in the four villages on the Danyi Plateau (Elevagnon,
Meampeaseam, Heheatro, and Dafor) are similar the trials in these villages were considered as
replications to allow for better statistical evaluation. The ecology in Sassanou, being halfway
downhill from the Danyi Plateau, is different, as suitable soils are less abundant but more
fertile. The ecology in Golo Kwati in Ghana is also different. That is why the trials in these

last two villages were dealt with separately. Table 3 shows the characteristics of the trial sites.

87



Chapter three

Table 2: Measurements performed in the trials

inner rows of the plot

Parameters Indication on methods of Type of Trials where
measurement determination | parameters were
measured
Acidity Measured by estimating the Visual Dafor, Elevagnon,
damage/brown spots | percentage of the leaf area assessment of Heheatro,
damaged (brown spots on the | the whole plot Meampeasem,
leaves) Sassanou
1=1to10
3=11t030
5=31t0 50
7=51t075
Nitrogen status* Estimated from -2 to +2 using | Visual Dafor, Elevagnon,
a colour chart looking at the assessment Heheatro,
tip of the youngest fully Meampeasem, Golo
expanded leaf. Kwati (Lolobi)
-2 =too light
-1 = slightly light
0 = normal
1 =slightly dark
2 = dark
Panicle exsertion* Extent of coverage of panicle | Measurement Dafor, Elevagnon,
by flag leaf sheath (%) Heheatro,
1=0 Meampeasem,
3=11t010 Sassanou, Golo Kwati
5=11t0 25 (Lolobi)
7=261t040
9 = above 40
Plant height (cm)* Measured from the base of the | Measurement Dafor, Elevagnon,
plant to the tip of the panicle Heheatro,
of the main tiller Meampeasem,
Sassanou, Golo Kwati
Panicle length (cm)* | Measured from the base to the | Measurement Elevagnon, Sassanou,
tip of the panicle of the main Golo Kwati (Lolobi)
axis
Number of tillers* Total number of tillers per Count Dafor, Elevagnon,
plant Heheatro, Mempeasem,
Sassanou , Golo Kwati
Plot yield (kg ha™) Weight of the yield from the Measurement Dafor, Heheatro,

Meampeasem, Golo
Kwati (Lolobi)

*Measured on 10 plants randomly selected from the inner rows.
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Table 3: Characteristics of the trial sites

Dafor (Ewe) | Elevagnon | Mempeasem | Heheatro Sassanou Golo Kwati
(Ewe) (Ewe) (Ewe) (Ahlon) (Lolobi)
GPS coordinates | N 7.25668 N 7.27919 | N 7.24129 N 7.26384 | N7.27679 | N 7.00589
W 0.72547 W 0.70410 | W 0.70709 W 0.73131 | W 0.65478 | W 0.45475
m asl 861 m asl 777 m asl 785 m asl 875 masl 381 | masl 161
Ecology Upland Upland Upland Upland Upland Upland
Soil
characteristics 5.3 4.8 4.8 4.9 5.6 6.1
pH (water) 3.8 5.5 1.3 3.3 5.1 3.3
0OC% 0.48 0.8 0.7 0.42 1.08 0.86
total N g kg 50.2 7.0 5.6 6.7 5.3 97.5
ppm Meh P 77 64 75 69 61 52
sand% 12 18 16 16 12 10
clay% 7 10 6 8 23 32
silt% Sandy loam | Sandy Sandy loam | Sandy loam | Sandy loam | Loam
soil type (clay) loam
Background of | At least5 At least 5 At least 3 5 years 3 years 5 years of
experiment sites | years of years of year fallow fallow fallow follow
fallow fallow Previous Previous Previous Previous
Previous Previous crop: maize | crop: crops: rice | crops;
crops crop: maize | (Zea mays) maize (Zea legumes:
(successively | (Zea mays) mays) tomato
): rice, intercroppe (Solanum
intercropped d with lycopersicum),
with cassava cassava eggplant
(Manihot (Manihot (Solanum
esculenta) esculenta) spp.), pepper
(Capsicum
spp.)
Average annual | 1700 1700 1700 1700 1700 1500
rainfall (mm)
Duration rainfall | 6to 7 6to7 6to7 6to7 6to7 6to7
(months)
General Birds ate Some Very good | Good growth
observation all harvest. | damage by growth. All | and
rabbits plants bore | germination
within the panicles
first three only birds
weeks. Only ate all
leaves were grainsin
damaged, no one day,
plants just before
uprooted. harvest.
Trial set-up
dates 27 June 2008 | 24 June 27 June 2008 | 28June 30 June 18 July 2008
Sowing 2008 2008 2008
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Results

Management of farmer experimentation

Togo

The strategy followed during the farmer experiments in Togo was different from the one in
Ghana. Farmers in Togo were very interested in varieties from Ghana, but apart from that
they were also very open to the other varieties presented, and were highly motivated to try out
all of them, even if they looked like one of the seven varieties of African rice that they already

cultivated.

Farmers in all villages in Togo immediately decided to try out the varieties in a communal

field in which they would work as a group.

In Togo a technician of the government extension service (Institut de Conseil et d” Appui
Technique - ICAT-) who was also a native of the area became very interested in the idea of
trying out the set of farmer varieties, and this resulted in official cooperation with his
organisation: the director of ICAT was approached and asked for permission to carry out the
experimentation and permission was granted. In contrast to the Ghana government extension
service the Togolese extension service was very involved in what farmers were doing,
especially because of the highly-motivated technician in charge. He often stated how
important it was to do something concrete for the farmers in his area, and moreover
something in line with what they were capable of doing, and willing to do. This resulted in a
very smooth horizontal cooperation with extension staff and farmers. Rather than making
money by jobs on the side - many ICAT employees often complained about unpaid salaries -
the technician in charge saw the development of agriculture in his region as a mission and
passion, and this attitude inspired and was shared by other ICAT workers he influenced.
When he learned about my objective to try out farmer varieties from other West African
countries he was very pleased and said that, that was exactly in line with what ICAT was
doing. Also the general director of ICAT was very positive about the research proposal and
supported the activities to be carried out on the Danyi Plateau. When farmers started out with
the experiments no judgements on the seed, nor suggestions or remarks about the varieties to

be incorporated were made.

Ghana
In Ghana the government extension service of the Ministry of Food and Agriculture (MOFA)

was informed about the research. However it showed little interest, as staff was basically
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concerned with the promotion of Nerica rice, and this undermined interest in the local
varieties. Although some technicians initially showed some interest it did not result in any
cooperation with them. One technician who was promoting Nerica in Akpafu Odomi once
invited the researcher to a meeting to talk about his and MOFA’s activities, but when the
researcher arrived at the meeting he was sent away with the announcement that the meeting
was for staff only. While ICAT was no less hierarchical than MOFA in organisation, in
practice MOFA seemed much more vertical and more detached from the farmers' culture and
practices. Farmers in Ghana also stated that Nerica rice - and agricultural extension in general
- had not benefitted them, as their own methods and varieties were superior to the ones that
were being promoted. Also farmers often made ironic remarks about extension officers using
their position for their own benefit, such as using government vehicles to collect firewood and

other goods in villages. Farmers in Togo never made such remarks in the researcher’s hearing.

In Akpafu and Lolobi in Ghana, farmers preferred to test 3 to 4 varieties individually, and
farmers sometimes had to be convinced of the benefit they might get before they could
commit to cooperate. In the Akpafu area farmers also had to be convinced that some of the
glaberrima varieties from other countries would be different from the ones they already knew,
even if they looked similar. For the Akpafu farmers the experimentation was seen as mere
additional work and given little priority, reasons why trials were often neglected and sowing

was very late: after all the other farm work had been done.

When comparing farmer experimentation in Akpafu and Lolobi it can be concluded that
farmers in Lolobi were more motivated than those in Akpafu. All the trials carried out in
Lolobi were dealt with seriously, and farmers remained motivated. Even when trials could not
be maintained because of unforeseen circumstances, the results of what was left and the
results of other farmers’ experiments were evaluated with high interest. Importantly, one
individual experimental field trial by a Lolobi farmer grew out to become a trial visited by
many Lolobi farmers. In this last trial all 14 varieties were included, but the variety Danyi
Molni was replaced by the japonica variety Khaki, found with only one farmer in Togo but of
great interest to the Lolobi farmer organising the trial, because of its distinct khaki brown
husk colour. Other farmers compared the remarkable husk colour of Khaki with the
remarkable husk colours that are found in Boadekamo: from straw, to coffee, as well as black.
Boadekamo is actually a mixture of six to seven varieties of African rice (Teeken et al. 2012).
To Lolobi farmers the variety Danyi Molni from Togo was similar to the Boadekamo African

rice, and therefore the farmer who organised the trial was more eager to incorporate Khaki.
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Khaki actually seems to originate from Ghana, as the woman who was cultivating it on the
Danyi Plateau said that she got it from Danyi people who installed themselves around
N’kwanta Ghana mainly cultivating lowland rice. However the variety was looked for in that

area but could not be found.

The Lolobi farmer initially doubled the trial as he also set up a separate trial in a lowland
ecology in Golo Kwati. This trial was set up using a seed bed of which the seedlings were
later transplanted to the trial. However, more than three quarters of the trial was destroyed by

rodents (mice) one week after transplanting.

Teeken et al. (2012), chapter 7 (this thesis), and Chapter 2 (this thesis) show that the Lolobi
are known in the region for their innovation in variety development and selection, and that
rice occupies a special position even within ancestral and religious practices. They also have
invested more to be able to continue their lowland cultivation, as they do not have lowlands
close to their village but travel south to the Golo Kwati and Wgbe to undertake lowland
cultivation. Therefore, there is a rich matrix of culture around rice innovation in Lolobi,
helping to explain the interest in the experiment that emerged. Although this interest was

initiated by one farmer it soon grew to be a hub that included more farmers.

These results show how the difference in not only ecology but also in socio economic and
social context influenced the way rice cultivation was performed and variety selection took
place. It is interesting that although rice on the Danyi Plateau only constitutes 9% of the total
area of carbohydrate crops (Chapter 2) against 45% and 35% for the Akpafu and Lolobi,
respectively, this was not a measure at all of local motivation and interest to cooperate with
the experiment. More than food security other aspects of material self-interest might be at

stake.

Farmer experimentation

Figure 2-7 show the agronomic and physiological variables measured during the farmer
experimentation for the Danyi Plateau (Ewe), Sassanou (Ahlon) and Golo Kwati (Lolobi).
The data for the Danyi Plateau are statistically strongest. On the Danyi Plateau the variety Sali
Fore and the local variety Danyi Molni yielded highest and yielded significantly more than

non-glaberrimas.

On the Danyi Plateau none of the indicas (O. Sativa) from Ghana (Viono, Aworema or
Zomojo) yielded, and all farmers concluded that these varieties needed to be cultivated in

more hydromorphic or lowland ecologies. Apparently even the upland ecology in Ghana
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(Golo Kwati) was also not meeting these more humid requirements as these varieties did not
yield there either. They did yield in Sassanou, although the harvest was eaten by birds just one
day before harvest. The specific hill ecology halfway down the steep descent from the Dany
Plateau offered enough humidity and nutrients to make all varieties yield. Although the yield
could not be measured because of the bird damage, it can be said that if not for this factor the
Sassanou experiments would almost certainly have shown the highest yields. The Pearson
correlation between yield and plant height (r= 0.547; P < 0.01) and yield and panicle exsertion
(r=-0.239; P < 0.05) are significant and the lowest values for panicle exsertion and the
highest values for plant height can be found in Sassanou, suggesting that the ecology in
Sassanou was the most favourable of the three locations. Also observations in the field
support this, since all plants were very well developed and all bore panicles, even Zomojo.
Annex 1-3 show the outcome of the statistical analysis. Viono cultivation within uplands was
also noticed within similar upland conditions in Lolobi, Akpafu, Buem, Likpe and Avatime

areas within the Togo Hills.

Sali Fore shows the best exsertion as it shows the lowest values, but statistically not different
from those for Danyi Molni and Saidou Gbeeli. The next best panicle exsertion was observed
for Danyi Molni, the remaining glaberrimas Malaay and Wansarang together with the hybrids
Untufa, Madina Wuleng and Nerica 1 as well as the japonica Aqua Blue. The indicas (that

hardly produced any yield) showed the lowest values for panicle exsertion.

The resistance to acidity was the best for Sali Fore although the result is not statistically
different from all the other varieties except for the glaberrima Wansarang, the hybrids Untufa

and Binta Sambou, which showed a significantly stronger response to acidity.

Sali Fore showed the highest N status but this was not statistically significant when compared
to the glaberrimas Danyi Molni and Wansarang, as well as the hybrids Madina Wuleng
Nerica 1 and the indicas Saidou Gbeeli, Aworema and Zomojo. Remarkable is the relatively

good N status of some of the indicas, even though they did not yield at all.

On the Danyi Plateau the indica varieties showed the highest tillering, with no statistical
difference from the two glaberrimas Sali Fore and Danyi Molni as well as the hybrid Binta
Sambou, even though the indicas yielded almost nothing on the Danyi Plateau. This supports
the finding in (Mokuwa et al. 2013) about the strategy followed by the indicas; the higher the
stress conditions the stronger the tillering.
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In general the glaberrimas, Sali Fore, Danyi Molni and Malaay performed best. Apparently
not all glaberrimas do well, as Wansarang performed poorly. It is also worth noting that the
farmer hybrids did not do less well than the Nerica in this experiment. The indicas Aworema,
Viono and Zomojo are not suitable to be grown on the Danyi Plateau, but seem suitable to
certain locations in the Ahlon area. This confirms the findings by Mokuwa et al. (2013) who
stated that Viono and Aworema are to be grown in certain niches, specifically, the more
hydromorphic part of the upland ecology.

Yield (kg/ha)
3000
2500 [
2 ;
2000 Z
Z
. ]
1500 % Z Z
Z B Z Z
/ % 7 % / D i
1000 g é é é é Z % Golo Kwati
THIE . 7 7 .
A Z 1% Z z 7z Z
4 Z |7 Z Z 1% Z
500 ¥ Z— % Z Z 17z Z-
7 Z 7 Z I Z
Z Z e Z Z Il Z
A 7 Z Z W Z
. 1l 7 Al 7
0 - . Mz S
e Q& & K £ o2 > N & XN Q0 e N
K & ,}’b") ,S\,b(\ OQQ ((\\("0 \}k‘ "b{" {\db (}\z@ d\q’@ (\o-@ S @o\ R ‘0\\) *\9'0
F£ Q& @7 'b(\a - il ¥ X o ?:!3 3° /)’ & w7
R P T E X T o YD
¥ » © RN ¢ @ & & P s
Na (D\Y N d 4
(& ) &7 S
T

Figure 2: Average performance of the 15 varieties used in the farmer experimentation for yield, in
four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor, Meampaseam and one
village in Ghana: Golo Kwati (Lolobi). GLAB: glaberrima; HYBR: interspecific hybrid; IND: indica;
JAP: japonica
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Figure 3: Average performance of the 15 varieties used in the farmer experimentation for number of
tillers in four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor, Meampaseam,
one village in the Ahlon Area: Sassanou and one village in Ghana: Golo Kwati (Lolobi). GLAB:
glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica
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Figure 4: Average performance of the 15 varieties used in the farmer experimentation for plant height
in four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor, Meampaseam, one
village in the Ahlon Area: Sassanou and one village in Ghana: Golo Kwati (Lolobi). GLAB:
glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica
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Figure 5: Average performance of the 14 varieties used in the farmer experimentation for acidity
damage/brown spots in four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor,
and Meampaseam. GLAB: glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica

Figure 6: Average performance of the 15 varieties used in the farmer experimentation for panicle
exertion in four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor,
Meampaseam, one village in the Ahlon Area: Sassanou and one village in Ghana: Golo Kwati
(Lolobi). GLAB: glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica
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Figure 7: Average performance of the 14 varieties used in the farmer experimentation for nitrogen
status in four Togolese villages on the Danyi Plateau: Danyi Elevagno, Xexatro, Dafor and
Meampaseam. GLAB: glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica

Farmers’ evaluation of growth and development
Figure 8 shows the evaluation by farmers of the growth and development of all varieties just
before panicle initiation on a scale of 1 to 10. Annex 1 shows the outcome of the statistical

analysis in the sixth column named “farmers’ evaluation”.
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Farmers' evaluation of the plant growth and
development
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Figure 8: Evaluation of the 15 varieties by the farmers in four Togolese villages on the Danyi
Plateau: Danyi Elevagno, Xexatro, Dafor, Meampaseam, one village in the Ahlon Area: Sassanou and
one village in Ghana: Golo Kwati (Lolobi). Evaluation was done just before panicle initiation. GLAB:
glaberrima; HYBR: interspecific hybrid; IND: indica; JAP: japonica

On the Danyi Plateau the growth and development of the glaberrima varieties was valued
significantly better than those of the other varieties. There was no significant difference
between the glaberrima varieties. Second best evaluated were the hybrid varieties and the
indicas Saidou Gbeeli, Viono tall, Zomojo, as well as the japonica Aqua Blue. The variety
valued least was Aworema, although it was not valued significantly differently from the

hybrids Madina Wuleng, Barafita, Nerica and the indica Zomojo.

In Sassanou in the Ahlon area the varieties Sali Fore and Danyi Molni were evaluated best but
were statistically not different from the other glaberrimas and the hybrids Untufa and Nerica 1
or the indicas Saidou Gbeeli and Viono tall and the japonica Aqua Blue. The only varieties
that were valued as 'poor' were Aworema and Zomojo, although they were not statistically

significantly lower valued than the hybrids Binta sambou, Madina Wuleng, Barafita, Nerica 1
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and the indica Viono tall and the japonica Aqua blue. This confirms the overall good growth

of all varieties in Sassanou.

In Golo Kwati the hybrid Madina Wuleng and the japonica Aqua Blue were valued highest
but not significantly differently from the glaberrimas Sali Fore and Malaay, the hybrids
Untufa, Binta Sambou, Barafita, Nerica 1, the indica Saidou Gbeeli, and the japonica Khaki.
The indicas Aworema, Viono tall and Zomojo as well as the glaberrima variety Wansarang

were equally poorly rated.

Farmers’ choice of varieties after experience of the entire growth cycle

Table 4 indicates the varieties chosen by the farmers on the Danyi Plateau and in Sassanou.
The reason why each of these varietis was ranked as a favourite is also shown, as well as the
frequency with which these reasons were given by farmers. Eighty-four percent of Danyi
farmers chose Danyi Molni (their local rice). The figure was 100% for Nerica 1 and 79% for
Sali Fore. Remarkable is the popularity of Nerica 1, which did not yield well at all, did not do
very well on the other agronomic parameters and also did not score high on the farmers’
evaluation of growth and development. However the large grains and the aesthetics of the
grain - having a yellow-straw husk colour with clear black ends -took the interest of the
farmers. As can be seen from Table 4 the reason “nice to look at” was mentioned by 17 out of
the 19 farmers, and was not mentioned for any other variety. When a group of farmers was
later interviewed and asked to explain why they liked the Nerica 1 so much they stated that
the grains looked nice, were easy to identify, were big and sturdy and were well developed.
Another reason given was that in relation to the vegetative parts of the plant Nerica 1 was said
to have a higher harvest index than the other varieties. Apart from these three varieties it is
only the indica Saidou Gbeeli, the hybrid Madina Wuleng and the japonica Aqua blue that
were nominated as favourites, although in very small numbers. This suggests that the farmer
variety Danyi Molni and the glaberrima Sali Fore (a variety from Guinea) are most
advantageous for farmers as both did very well according to the measured agronomic and

physiological parameters, as well as according to farmers experience and preferences.
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Table 4: Varieties chosen by Ewe farmers on the Danyi Plateau and Ahlon farmers in Sassanou, after
their experience with the farmer experimentation

Number
of
Variety and Appreciati ~ farmers
Location botanical group on (%) (N=19)  Reasons given why the variety is chosen
Danyi Sali Fore 79 15 Easy to harvest 13/15, Good yield 12/15, Big grains 8/15 ,
Plateau (glaberrima) Long panicle 6/15, Good height 6/15, Leaves stay green
until harvest 3/15, Well adapted to the environment 2/15,
Long grain 1/15, Difficult for birds to attack 1/15
Danyi Molni 84 16 Easy to harvest 15/16, Good yield 14/16
(glaberrima) Big grains 11/16, Good height 6/16, Well adapted to the
environment 6/16, Does not lodge 4/16, Leaves stay green
until harvest 3/16, Long grain 2/16, Long panicle 2/16, Not
many white empty panicles (worms) 1/16
Nerica 1 100 19 Good yield 18/19, Easy to harvest 18/19, Nice to look at
(hybrid) 17/19, Large grains 15/19, Well adapted to the environment
7/19, Average height 5/19, Leaves stay green until harvest
4/19, Does not lodge 3/19, Droopy panicle good against
birds 2/19, No empty panicles 1/19
MadinaWuleng 5 1 Well adapted to the environment but has to be cultivated
(hybrid) earlier (in June) 1/1.
Saidou Gbeeli 21 4 Good yield 4/4, Easy to harvest 4/4, Good tillering 3/4, Big
(indica) grains 2/4, Not many empty (worm attack) panicles 1/4
Aqua Blue 11 2 Difficult for birds to attack 1/1, Good yield 1/1, Big grains
(japonica) 11
Sassanou Binta sambou * 8 High yield, small grains but very good for home
(hybrid) consumption
Aqua Blue * 8 High yield, big grains
(japonica)
Viono tall * 8 Short variety but with high yield potential
(indica)
Nerica 1 * 8 Nice to look at, good yield, because of morphology of plant
(hybrid) it protects well against birds.

*A choice of varieties “to be kept” was made on basis of common agreement within the group

In Ahlon Sassanou farmers made different choices. Remarkable is the choice of Viono tall

that did very well in the Sassanou experimental field. A disadvantage mentioned was that it

was short (and therefore more difficult to harvest) but the high yield largely compensated for
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that. Also remarkable is the choice of Binta Sambou, a variety with very small, short grains.
Interestingly the farmers stated that it was perfect for home consumption, but not to sell out.

Table 5: Appreciation of the varieties in the farmer experimentation trial at Golo Kwati by Lolobi
farmers after their experience with the trial.

Number of
Variety and Appreciation  farmers Farmers evaluation after discussion with the group that chose the
botanical group (%) (N=29) variety
Malaay 79 23 Very easy to thresh, though pecked by birds, high yielding, does
(glaberrima) not lodge, early maturing
Sali Fore 83 24 Very easy to thresh, no difference with Boadekamo only higher
(glaberrima) yield potential, can be used for customary rites
Wansarang 28 8 Easy to thresh, birds peck it, high yielding, lodges because of long
(glaberrima) panicles, grains are too short
Nerica 1 48 14 Early maturing, can be cultivated late, yield is not bad but there are
(hybrid) better alternatives, familiar with this variety through MOFA.
Untufa 93 27 High yielding, does not lodge, not liked by birds, resembles
(hybrid) Boadekamo so can be used for rituals, very good!
Binta Sambou 41 12 High yielding, of all the varieties it is most liked by birds because
(hybrid) of the shiny character of its grains, it does not lodge
Madina Wuleng 62 18 Good yield, does not lodge, early maturing liked as new variety
(hybrid) especially by women who do upland cultivation in Lolobi
Barafita 62 18 Very easy to thresh, early maturing, good panicles, liked because of
(hybrid) its colour (paddy), birds do not peck it.
Aworema 0 0 Highest number of tillers, long cycle, lack of water, perfect in
(indica) lowland
Viono tall 7 2 Good tillers, but lack of water, only does well in upland if there is a
(indica) lot of rain, perfect in lowland
Zomojo 0 0 Few tillers, long cycle, lodges.
(indica)
Saidou Gbeeli 10 3 Long cycle, not drought resistant
(indica)
Aqua Blue 83 24 Very good, high yielding, birds do not peck it because of blue
(indica) colour, does not lodge, already familiar with this variety.
Khaki 21 6 Very hard to thresh, poor germination, good high yielding
(japonica)

In Golo Kwati 90% of the Lolobi farmers preferred Untufa. Next to the agronomic advantages

(high yield, not liked by birds and not lodging) an important issue was its resemblance to
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Boadekamo the local glaberrima rice. Farmers stated that it yielded better than Boadekamo
and then again that it resembled it perfectly. It could therefore be recognised by their
forefathers. That it originated from Guinea Bissau was not an issue at all. The fact that its
panicles were also standing straight up just like the local Boadekamo and that the grains also
resembled Boadekamo was what mattered (see also Teeken et al. 2012). These kinds of
cultural considerations were not mentioned by people on the Danyi Plateau. Untufa is an
example of a hybrid that morphologically resembles its glaberrima parent rather than its
sativa parent (see Nuijten et al. 2009). Equally liked was Sali Fore, only that farmers saw
more yield potential in Untufa. This is also reflected in the field trial - although the result is
not statistically valid (Annex 1). In Golo Kwati the glaberrima Wansarang was not liked, not
because it was not high yielding but because the grains were found to be too short and so
there was no advantage over Boadekamo. Also the farmer hybrids Madina Wuleng and Binta
Sambou that more resembled their sativa parents in panicle attitude and seed shape (droopy
panicles and long grains) were liked by more than half of the farmers. Interesting is that
Barafita is a white variety but equally well liked. Although red rice is normally preferred this
is apparently not a reason not to choose a white variety. “We will make sure we have a lot of
red rice but we will cultivate any good white variety in addition” was a statement that was
made several times in discussions with farmers as well as during the meeting of the final
evaluation. Although Viono and Aworema were not evaluated very positively in this
experiment all farmers knew these varieties as ones that do very well in the lowlands and
hydromorphic areas. Another white variety that was liked by at least 50% of the farmers was
Aqua Blue (80%), a variety with which they were already familiar. Interesting also is that

farmers not only chose the varieties they liked but chose to evaluate all the varieties.

Individual trials

At Lolobi Kumasi out of the six people each given four varieties (this to have each variety
tested two times within the village) two of them actually tested them. One lady, Ms K.,
cultivated four varieties on a clearing in the forest on sloping ground (N 7.19444 W 0.52332
M, asl 255 m) that could be classified between hydromorphic and upland. She was very
impressed by the yield of Sali Fore, especially as it resembled BoadekoamO. She also wanted
to keep Saidou Gbeeli for the next year. Only Wansarang did not differ from Boadekamo and

therefore she was not that much interested in the variety.
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Table 6: Farmer experimentation within single plots by a Lolobi farmer in a forest clearing.

Variety Botanical group | Sowing date | Plot yield kg/ha
Sali Fore glaberrima 1-08-2008 6333
Saidou Gbheeli indica 1-08-2008 2212
Malaay glaberrima 1-08-2008 1584
Wansarang glaberrima 1-08-2008 4274

When extrapolating the yield this farmer obtained from Sali Fore, it was estimated that it
would be around 6000 kg/ ha. This is a further indication of the potential of Sali Fore. Also
Wansarang yielded up to 4000 kg/ha (Table 6). This also raises questions on how glaberrima
might deal with organically fertile soils in relation to fertilised soils. Glaberrima is known not
to respond well to fertiliser application (Takyi, 1972; Kubota et al. (1992) cited in Sumi et al.
1998; Dingkuhn et al. 1998; Futakuchi et al. 2012) but apparently can respond well to soil
that is naturally fertile such as land opened from forest fallow. Other farmers took interest in
the experiment and Ms K. stated that these other farmers were also impressed with the
performance of Sali Fore, and she also said she had given Saidou Gbeeli to another farmer

who wanted to try it.

Two brothers in Lolobi also tried four varieties in the corner of their field. However because
of family problems they had to spend considerable time in a distant village and had no time to
see to the field until one and half months after sowing, causing the plots to be overgrown with
weeds. When they came back, however, they showed high interest in discussing what was left
of their experiment, and they were impressed by the high percentage of plants of Barafita and
Binta Sambou still standing (Table 7). Therefore they kept the grains for next year. Although
the highest yield came from Nerica 1 they were less interested in it as they already knew this

variety and found that other varieties like Aqua Blue suited them better.
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Table 7: Farmer experimentation within single plots by two young brothers Z. in Lolobi, with no
attention until after one and a half months after sowing

Variety Botanical Sowing Percentage of plants | Plot yield kg/ha
group date left

Saidou Gbeeli indica 25-8-2008 | 33 168

Untufa hybrid 25-8-2008 | 54 106

Binta Sambou hybrid 25-8-2008 | 83 107

Barafita hybrid 25-8-2008 | 74 76

Nerica 1 hybrid 25-8-2008 | 64 414

In Akpafu Odomi five farmers each evaluated two to four varieties out of 13. Table 8 shows

the yield results and the evaluation by the farmers of each variety. Trials were carried out near

to N 7.27856 W0.47131, 227 m asl. Sowing was done relatively late to extremely late as

farmers gave priority to their other work, which in some cases caused the crop to experience

drought at the end of the cycle. Farmers were not really interested in Nerica 1 as they were

already familiar with it, as promoted with little success by the Ministry of Food and
Agriculture (MOFA).

Table 8: Evaluation of farmer varieties by farmers from Akpafu Odomi

Average
Sowing height
Farmer Ecology Variety date (cm) Yield/ha Farmer's evaluation
Gladys upland forest Binta Sambou  11-9-2008 60 1320 Growth very fine and fast, threshing
B. is very easy, generally the yield is
very fine
Malaay 40 2182 Almost the same as Boadekamo,
duration is good
Sali Fore 45 740 High percentage was barren because
of late sowing.
Madina Wuleng 45 0 Barren, late sowing.
Hellen upland slope Saidou Gbeeli  20-8-2008 70 1056 Long panicles, good growth, high
A. yield
Binta Sambou 70 258 Good variety only not drought
resistant
Aqua Blue 80 Flowering when total drought,
already familiar with this variety.
Eugéne hydromorphic ~ Madina 15-9-2008 50 1066 Good variety, high yielding, to be
B. Wuleng kept for next year.
Binta Sambou 50 283 Not bad, if sown earlier would do
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very good.
dry upland Malaay 15-9-2008 45 0 Late sowing, killed by drought
Nerica 1 40 0 Late sowing, killed by drought
Otilia humid upland Barafita 11-8-2008 75 5500 Right from germination plants were
A. forest very healthy, no shattering, easy to
thresh, wants to lodge but this is no
disadvantage
Saidou Gbeeli 95 4337 In beginning plants were dubious but
just before flowering stage they did
well, normal threshing, wants to
lodge but no disadvantage
Aqua blue 90 3401 Fine, threshing is normal, already
familiar with this variety
Wansarang 85 2066 Faster than Boadekamo, early sowing
will give bird problems.
Dzigbodi upland/lowland Madina 10-8-2008 75 70 Was destroyed by mice otherwise
0. Wuleng* yield would certainly be higher then
Untufa
Untufa* 90 1085 Good variety, is red like our

traditional variety but yields higher.

*Plants were uprooted by the farmer from a sloping upland because of drought after 6 to 7 weeks and
replanted in the lowland because the plants were dying.

It was notable that farmers were less motivated than in Lolobi to talk about different varieties.
Also farmers had less clear opinions about the varieties, and bringing the growers together in
a meeting did not result in common opinions about a certain variety. Although the places
where people carried out the farmer experimentation were quite close there was hardly any
interest to visit each other’s fields, and as can be seen from the sowing dates farmer
experimentation was something that was a last priority. However, farmers were clearly open
to any variety, although about three quarters of their own rice production was red rice.
Remarks about usage in traditional meals or rituals were much less often made than in Lolobi.
It was stated, however, that varieties with a red pericarp were preferred, and this has to be
taken into account for further evaluation and adoption of varieties. Overall it can be summed
up that farmers in Akpafu were in general quite positive about the varieties and only a few
varieties were clearly marked as bad ones. This was also partly due to the general lack of
interest in the experiment. Notable, however, was the strong motivation of an elderly woman

who even uprooted the varieties when they were about to die, to replant them in the lowland.

Discussion
It is only in the Lolobi area that judgment of farmers clearly indicated that Oryza glaberrima

influenced their variety selection. Particularly the variety Untufa was liked because it
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resembled Boadekamo and because it yielded better and did not lodge (like Boadekamo).
Interestingly three of the farmer hybrids were liked because of their yield and husk colour
(Barafita), resistance to bird damage (Barafita, Untufa) and pericarp color (Madina Wuleng
and Untufa). This set of varieties combined two important criteria for these farmers; the need
to have rice that can fully represent Boadekamo according to its morphology (mainly straight
panicles and morphology of the grain and pericarp colour) and rice that is liked for home
consumption (rice with a red pericarp and a high yielding white variety for upland
conditions). Therefore these varieties can be seen as falling into three categories of use: ritual,
consumption and market. Varieties with a white pericarp that seemed promising in yield were
well liked and would fall into the category of ‘for market only'. Other red varieties that do not
resemble glaberrima fall in two categories - 'market sale' and ‘consumption’. When
considering the limited percentage of white rice cultivated by the Lolobi one can conclude
that white varieties will only be cultivated when the yield is remarkably good. Because
glaberrima is mainly cultivated for ritual purposes of connecting with ancestors (and what the
ancestors would recognise is an important criterion for planting) no further selection and
development within this species is to be expected, even if there is genetic potential for such
selection. But glaberrima clearly has potential for selection. The Lolobi in fact cultivate a
mixture of glaberrima varieties as one variety: Boadekamo. This facilitates out-crossing
between different glaberrimas, and fields of Boadekamo within the Ghanaian Togo Hills are
potentially genetically rich. The progeny within this landrace group might therefore be worth
collection and further study.That the Lolobi cultivate a mixture of glaberrima types as a
single landrace means that the typical Lolobi farmer is not very interested in trying out
unfamiliar glaberrima varieties like Danyi Molni because they resemble types already present
within the local Boadekamo mixture. Any of the crossings that might naturally occur in this
mixture are not expected to be selected and further differentiated because the mixture itself is

already regarded as one variety.

Although farmers in Lolobi and especially in Akpafu were not really motivated to participate
in the experiment, perhaps because they themselves are quite satisfied already with their own
experimental culture (the Lolobi) and the varieties that are supplied to them by other farmers,
ethnic groups (the Akpafu), farmers were generally open to everything that might benefit
them and few varieties were discarded directly. Even varieties that did very badly were
sometimes evaluated positively as farmers thought that they might have potential if cultivated

under different circumstances than the ones encountered in the individual experiments.
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On the Danyi Plateau selection by farmers was based on three main criteria: yield, ease of
harvest, and size and appearance of the grain. The last criterion was only mentioned for
Nerica 1, and went together with the qualification of large grains. Farmers indicated that they
liked the Nerica because it is easily distinguishable and because, in relation to vegetative parts
of the plant, it produced a lot of grains - i.e. it showed a high harvest index - which is in
contrast with their local glaberrima varieties that produce many leaves. This striking contrast

might have contributed to its popularity.

In none of the cases were ritual contexts or cultural factors mentioned. As cited in Chapter 6
(Mokuwa et al., 2014) Roy et al. (1996) have shown that big grains can be advantageous to
developing a larger and deeper initial root system, which can correspond well with the rather
poor soils of the Danyi Plateau. Many times farmers also indicated that they would instantly
replace the glaberrima varieties with any other variety that would yield higher (Teeken et al.
2012, Chapter 7). No cultural factors and preferences for seed colour were mentioned and
these factors are therefore not narrowing rice diversity here. Only the fact that mostly
glaberrima types seem to suit the farmers' situation best (no fertiliser input) indicates a
narrowing down to glaberrima varieties suited to the upland ecologies of the Danyi Plateau.
The introduction of new varieties of glaberrima or promising hybrids might therefore be
successful. That farmers clearly separate and distinguish the different varieties of African rice
and use their specific properties (mainly cycle length) shows that genetic diversity within
glaberrima is not narrowed down. Farmers are open to other varieties of glaberrima and the
selection of off types within glaberrima as a result of crossbreeding between them is more

probable than in Ghana.

Because the ecology used for glaberrima on the Danyi Plateau more closely resembles the
upland ecology to which also the minority groups in Ghana were restricted before they started
to use the lowland ecologies, people in the Danyi Plateau probably still select as both they and
the Ghanaian groups had been doing at earlier times - for example, selecting on large grains to
assure better germination percentages and better resistance to poor top soils, and selecting for
early varieties better suited to a more mobile life, with shifts of location to ensure greater
security. This would explain the significantly larger grains found among glaberrima types
from the lower West African coast as compared to the upper coast as described in Mokuwa et
al. 2013 and 2014. The minorities in Ghana no longer impose such a large grain criterion
neither do the use the specific properties of the different varieties of glaberrima, as they all

appear in a mixture (land race) called Boadekamo. This is understandable as their main
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reference now is lowland rice and upland cultivation on lower slope hydromorphic upland
soils (where also varieties such as Viono can do well) because no longer does war and danger
restrict them to mountain slopes like those around Akpafu Todzi where such upland
cultivation is continued in small pockets by elderly women. This explains the motivation of
the elderly woman in the farmer experimentation group. She belongs to a generation for
which upland rice cultivation was once a major livelihood activity. Akpafu Todzi was the first
of the Akpafu villages in the region, and is situated high up on a mountain slope west of

Akpafu Meampeasem.

However the high yield of the glaberrima Sali Fore, and the hybrids Untufa and Madina
Wuleng immediately made Lolobi farmers think of new opportunities for more lucrative
upland farming around their villages, especially for women who, because of their other
domestic tasks, are tied tight to that upland environment. In this light the possibly rich genetic
reservoir present in the fields of Bouadekamo might one day be opened up and used by either
farmers themselves, or by researchers, or perhaps ideally through a cooperation between the

two.

The relatively large diversity within the glaberrima botanical group coming from the Togo
Hills (Mokuwa et al. 2014) can be understood given the maintenance of a relatively large set
of only glaberrima rice types as major food source within a tradition of being on the move
and having to create spaces of independence and temporary refuge in a complex web of

political, economic and therefore cultural diversity.

In general it can be concluded that despite local cultural, religious, political and economic
differences, farmers on both sides of the border were alive to the potential of farmer varieties
with properties able to serve various market demands, ritual purposes and home consumption
needs. No uniform criteria within variety selection could be distinguished. Rather than a
barrier to technology development and adoption, culture and social diversity can therefore
rather be seen as factors contributing to the long tradition of maintaining diversity within
innovation and adoption, reflective of the need for risk spreading and facilitative of various
successful and often serendipitous innovations. The findings of this chapter also support
Vasavi (1994; 1999) who stresses the importance of agricultural rituals as part of local
strategies of adaptation to ecological as well as social challenges, resulting in practices and

ideas that directly connect health and well-being to agricultural technologies such as seed.
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Interestingly, in the two regions that are most incorporated in the market liberal national
economy of Ghana (the Akpafu and the Lolobi in the Ghanaian Togo hills) African rice is
explicitly articulated as providing cultural or religious community identity. This also
contradicts the idea that the liberal market erases local cultures and values. In this case, it
seems more likely that market has helped reinvent tradition, with Akpafu and Lolobi farmers

now increasingly meeting demand for red rice by the urbanised middle class in Accra.

Within the long tradition of creating niches within a large field of differentiated economic and
political power dictated from outside, the people in the Ghanaian Togo Hills are continuing to
reinvent tradition and identity, and seem to connect to a growing national market of local
special produce. The situation on the Danyi plateau in Togo is rather different. Here, market
integration is much less, and rice cultivation remains especially useful for home consumption.
Although it constitutes only a small part of total local agricultural output it is maintained not
only because of tradition but because it still constitutes an important variation in a diet

otherwise mainly consisting of cassava, yam and maize.

A final, important observation is that the experiment in farmer experimentation described in
this chapter took on larger dimensions in a region (Danyi Plateau) where people are more
communal in their values, less incorporated into a liberal market economy, and more reliant
on local cooperation. This makes the point that the way the variety evaluation and selection is
organised has a large influence over the performance of variety evaluation and its outcomes
(Richards 2007). But at the same time it is necessary to stress that a higher level of group
involvement in a more socially cohesive community does not necessarily imply more
innovation and dissemination, since as shown, individual initiatives can also turn into
communal effects, as in the Lolobi area, where the outcomes of individual initiative had

similar or even larger effects on innovation , adoption and dissemination.

So despite cultural and ecological differences farmers in the Togo Hills are open to many
different varieties. This indicates that the shared long term dynamic history of strategising
(including migration) and maintaining autonomy within a complex field of political and
economic powers has resulted in local ecological and cultural differences that both have
contributed to the development and maintenance of a diverse set of rice varieties that are

robust.
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