
Spreading risks across slopes:  
Diversified Rice Production in central Sierra Leone 
 
In the seasonal tropics it is common to find distinct soil types linked together in a regular sequence from 
valley floor to hill crest. Typically, the sequence might comprise a free-draining gravely soil on the hill crest 
and valley sides, a silty river-terrace soil further down slope and a waterlogged valley-bottom soil. The term 
'soil catena' refers to such a regularly recurring sequence. Designing cultivation and planting strategies to 
get the best out of the different soils in a catenary sequence is something at which many small-scale farmers 
in the tropics are especially adept. In particular, matching crops to the different soil catena is a way of 
coping with two major hazards: rainfall irregularities and seasonal labour shortages.  
 
Paul Richards  
 
The following is an example drawn from a Mende-speaking village in central Sierra Leone. The village is 
called Mogbuama, and is located at the foot of an escarpment that marks the boundary between the coastal 
and interior plains of the south and west of Sierra Leone and the dissected uplands of the north and east. The 
staple crop here (as throughout Sierra Leone) is rice, though as many as twenty intercrops (including 
cassava, sorghum, beans, maize, cotton and a variety of vegetables) may be planted alongside the rice. 
Farmers in Mogbuama have a choice of two types of catenary sequence. Land to the east of the village 
belongs, geologically, to the escarpment zone. Here e catenary sequence runs from free-draining gravely 
upland soils (called kotu and ngongoyo in Mende), to sandy lower slope soils (nganya) and seasonally 
waterlogged swamp soils (kpete) in valley bottoms. Land to the west of the village comprises a complex 
series of river terraces and riverine flood plains at the foot of the escarpment. Here farmers cultivate 
catenary sequences comprising two elements: silty river terrace soils (tumu) running down to seasonally 
flooding riverine grasslands (bati). In 1983 (when I did field work in Mogbuama) 98 farm households 
cultivated 49 distinct varieties of rice. The majority were Asian rices (Oryza sativa). Three were African 
rices (O. glaberrima). No one planted any of the 'improved' varieties. What I want to show, however, is that 
much of the continued interest in local varieties derives from the way in which farmers endeavour to spread 
risks associated with rainfall and labour shortage by matching their varieties to specific features of the two 
local catenary sequences.  
 
Early-ripening varieties  
The household farm is a joint venture involving men, women and children. It is first and foremost the means 
of securing the household's food supply for the year. Any surplus (typically a fifth of the total output) will be 
sold. But however well the budget is managed, most households find themselves short of rice in the weeks 
leading up the next year's harvest. These shortages are at their worst following years of rainfall irregularity. 
A late start to the rains may delay the harvest. Scarce resources of seed and labour may be wasted when 
there is an unexpected interruption in the early rains may make it difficult to burn and clear the farms prior 
to planting. A poor burn means poor fertility and excessive weed growth, leading to insurmountable labour 
supply requirements later in the year. Every household therefore is keen to cultivate some early-ripening rice 
to beat the problem of pre-harvest hunger. In Mogbuama there are eight rices considered to be sufficiently 
short-duration to meet this requirement. One, pende, ripens in less then 90 days. Typically, planting of these 
varieties begins on the lower part of the soil catena where swamp and valley slope meet (on the finer, less 
free-draining, nganya and tumu soils) and proceeds up- slope towards the freer-draining soils as the rains 
become fully established. On the lowest lying tumu soils, planting is sometimes commenced even before the 
first rains. Riverine flood plain (bati) soils can also be planted to quick-ripening rices, but here a typical 
strategy is to interplant a quick-ripening rice with a long-duration flood tolerant variety. The river overspills 
its banks only in the height of the rainy season, by which time the short-duration variety will have been 
harvested, leaving the farm to the flood- tolerant variety, to be harvested as the flood retreats. Finding 
suitably matched quick and long-duration varieties for a bati farm is a subject of lively local debate and 
considerable experimentation. Most households manage to plant some early rice on low-lying parts of the 
soil catena. The strategy is not without its risks, however. Quick rices tend to be low yielders, and to have 
too large an area devoted to such varieties may divert effort and resources better employed in other parts of 
the farm. In addition an early crop suffers damage from birds and importunate friends and relatives. Bati 



farms are tricky to get right, and are best tackled only by those households with the requisite reserves of 
experience and labour.  
 
Up-slope planted varieties  
The second major group of rices in Mogbuama (about 25 varieties in all) comprises the heavier yielding 
medium duration varieties planted up-slope, especially on freer draining soils, with the onset of the regular 
rains. Mende farmers have their own theories about what varieties are suited to which conditions. This is 
good on especially fertile soil, this on short-fallow or badly burnt land, this competes strongly where weed 
growth is likely to be strong, this is good when mixed with particular ranges of intercrops. In addition, 
specific combinations of intercrops are appropriate to different points on the soil catena. Cotton, for 
example, will only grow successfully on freer draining gravely soils. Intercrops belong to the women of the 
household and they make the decision about what mixtures should be planted where. Cotton is of especial 
interest, since in the humid conditions of central Sierra Leone it cannot be grown successfully as a sole crop. 
Women rely on cotton for the manufacture of local cloth, which has important symbolic value in marriage 
and at funerals. Cloths are also sold when the household needs to raise cash urgently, for example to deal 
with a medical emergency. Male heads of household sometimes say that the women of the household require 
them to plant at least some of their rice on the drier soils towards the top of the soil catena in order to secure 
a site suitable for the interplanting of cotton.  
 
Flood-tolerant varieties  
A third group of rices comprises the flood-tolerant and 'floating' varieties suitable for planting in wetlands 
(bati and kpete soils) at the foot of the catena. These are known in Mende as yaka rices. The original African 
yaka rices have been replaced, in Mogbuama at least, by Asian varieties introduced during the last 70 years. 
In every case, however, these are varieties that pre-date the Green Revolution breeding programmes. Each 
has acquired a local name. Yaka rices, although heavy yielders, are all long-duration varieties, taking about 
150-170 days from planting to harvest. They are considered inferior in taste and nutritional properties to the 
varieties grown further up the soil catena. Furthermore the work in wetlands required to grow them is 
considered especially unpleasant, and prone to diseases and accidents. Since they ripen after the main 
harvest when rice is in abundance, most yaka varieties are sold, often at poor prices, rather than reserved for 
household consumption. In consequence, few farmers consider this type of cultivation a priority. Rather, it is 
generally seen as an activity that usefully complements more urgent work on the upper reaches of the catena. 
The system of cultivation for yaka rices requires minimal labour inputs. In many cases the only action 
required is to uproot grass from a swamp cleared in previous years and to broadcast a variety that is left to 
fend for itself on the rising flood. Women and young men often cultivate small areas of yaka rice in this way 
to derive a small independent cash income, fitting the work in as and when they can among the more 
important tasks associated with cultivation of the medium duration varieties further up-slope.  
 
A suite of rices  
In summary, then, each Mogbuama household sees itself as needing not just two or three 'improved' 
varieties, but a suite of rices: one or two quick-yielding varieties adapted to moisture retentive soils on the 
lower portion of the valley slope; two or three medium duration varieties suitable for intercropping on upper 
slopes; and one or two flood- tolerant varieties capable of growing in valley swamps with a minimum of 
supervision. The point of having such an integrated set of varieties is that it allows for maximum flexibility 
in adapting to climatic contingencies and adapting to constraints on labour supply. These two problems are 
tightly linked. Most farm households are pressed to fit in the required cultivation tasks within the time 
available. Even in good years they often find it difficult to surmount labour bottlenecks associated with 
planting and weeding their farms. When the rains begin early or late labour problems are magnified, and the 
hungry season in the year following is often severe. Most farmers in Mogbuama reckon they minimise such 
difficulties by planting a catenary farm. Not only does this allow then to spread their labour requirements to 
maximum advantage but also, by varying the exact proportions of early, medium-duration, and wetland rice 
planted, they are able to adjust to climatic contingencies as they find them. A typical mix might be 70% of 
rice output from upper slope medium duration varieties, 15% from lower slope early-planted quick-ripening 
varieties, and 15% yaka varieties in valley swamps. Households will vary this, however , according to land, 
labour and varieties available, intercropping priorities, their reading of climatic auguries and internal debates 
about which strategy mixes are likely to work best in their circumstances.  



 
One 'improved' variety is not enough  
The risk-spreading possibility of a full use of the catenary profile is part of the explanation for the reluctance 
of Mende farmers to follow the advice of development agencies either to switch to high-intensity wetland 
cultivation of rice or even to take the much less drastic step of abandoning low-yield traditional varieties in 
favour of a narrow range of 'improved' dry-land rices. Farming the catenary profile in a carefully integrated 
way offers a secure constraint farmers face. Any improved farming systems for rice farmers in central Sierra 
Leone should start from this point. Farmers need not one or two 'improved' varieties but an integrated set of 
such varieties tested for performance over the complete catenary profile. Wetland innovations need to be 
designed to harmonise, rather than compete, with the labour requirements of other household production 
activities.  
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