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Professor Bill Adams
Moran Professor of Conservation and Development, University of Cambridge.

These comments draw on extensive experience with dryland production systems in Africa, particularly in the
Sahel of West Africa (e.g. Mortimore (1998), Mortimore and Adams (1997, 2001), Adams 2008). These areas
are among the most intractable in the world in terms of hunger, low food crop productivity and poverty. They
are central to success in reaching the Millennium Development Goals.

Core conclusions are:

1) The problem of food supply must be understood as part of the wider problem of livelihood security. Crop
research must form part of a holistic approach to understanding livelihoods and constraints on wealth
creation.

2) Farmers usually mix crop production with other activities, including livestock, trade, handicrafts and other
forms of off-farm income; many rural households are linked economically to urban households through
labour circulation and migration. A key constraint on food production is therefore labour supply at critical
periods. Crop-production research must take account of the opportunity costs of new technologies and
practices, or that research will be wasted.

3) A fundamental factor in the success of dryland production systems is their diversity and flexibility. This
includes diversity in crop type (landraces adapted to local and contingent conditions) and diversity in
ecological management (adapting to local conditions). Food crop production research must work with and
enhance this diversity and flexibility and not reduce it.

4) Rural food producers typically show profound knowledge of environmental variation and constraints on
production. Crop production improvement there must be organized to build onto this knowledge by
working with farmers in situ, in villages and fields not metropolitan laboratories and research stations.

5) Where external institutional, economic and governance frameworks allow, small farmers can achieve food
and commodity production that outstrips population growth and is associated with investment in land
(terraces, trees) (e.g. the Kano Close-Settled Zone in Nigeria, southern Niger, Machakos District in Kenya).
Food crop improvement has a role to play in such transformations, but only as part of a wider policy
package (Mortimore 1998, Tiffen et al. 1994)

6) Future climate change is likely to be a critical problem, particularly in the form of variation in the start,
length and adequacy of rainy seasons.

7) Rural food producers in Africa are exposed to huge uncertainties in markets and governance. So the
availability of specialized inputs (seeds, fertiliser, pesticide) are subject to disruption. Food-crop research
must deliver solutions designed to be robust in unfavourable circumstances.

1. Is there a need to increase global food-crop production to support present and future populations and
their consumption patterns?
Yes, this is generally true, and follows from growing global population. However, the greatest problems of food
shortage are not the result of limited global food production, but of poverty and poor distribution. There are
differences in these problems in rural and urban areas. In rural areas, production by most producers is
constrained by lack of labour, lack of water supply, lack of appropriate forms of pest and disease control and
asset and cash poverty. In urban areas (and statistically the world is now >50% urban, a proportion that will
grow), food shortfalls relate primarily to household asset and cash poverty. Increasing food production (for
example by improving yields under high-input farming) is unlikely to make a significant impact on food
deficiency in either rural or urban areas unless allied to policy and economic change.

Changes outside the crop production sector are likely to make more significant improvements in food availability
for the urban and rural poor at far lower cost. Improvements in food crop production (including biological
innovation) have an important role to play, but it is vital that this is not seen as a technological ‘'magic bullet’.
The relationship of that food crop research to real problems on the ground will critical to its usefulness.



2. What do you consider to be the major scientific and other challenges to increasing food-crop production
in developed and developing countries over the next 30 years?

Key problems include:

1 Climate change: the next 30-70 years will see substantial changes in the timing and amount of rainfall in
drylands such as the Sahel, eastern and southern Africa and South Asia. Present food production systems
in these areas are based on diversity of crop varieties adapted to unpredictable seasonal rainfall patterns.
Future rainfall patterns cannot currently be predicted at regional scale. It is not clear whether existing crop
varieties will enable production to be sustained as climate changes.

1 Gene poverty: the narrowing of the genetic material in food crops associated with formal crop
improvement programmes threatens the loss of genetic variety in landraces that are currently a vital
element in the sustainability of rural production systems.

1 Reliance on industrial inputs for food crop production: while synthetic fertiliser and pesticide have very
significant effects on yields, their use increases vulnerability to price rises (an issue as oil becomes more
costly) and market availability. This is particularly a problem in areas that are remote, or with poor
governance or highly variable rainfall (e.g. the Sahel).

1 Water supply: water will become more scarce, demanding far greater irrigation efficiencies, and raising
issues of competition for scarce supplies between urban and rural consumers. Crop production systems
need to be adapted to yield reliably without irrigation.

1 Non-commercial crops: crop breeding has so far done relatively little for crops that are not important global
commodities. Research on sorghum, millet, yams and cassava is urgently needed. It is not clear that such
research will be undertaken by private corporate science (because the scattered poor offer an unattractive
market).

1 Crop storage: the food production in the most food-deficient areas depends on inter-year seed storage
(e.g. dryland Africa). The distinction between "cash’ and ‘subsistence’ crops is meaningless in most areas of
rural Africa. Any crop breeding that prevents farmers from storage seed for planting the next year will
seriously erode livelihoods and the sustainability of food crop production. Crop storage losses remain a
critical problem. Solutions that avoid the use of expensive and potentially toxic pesticides are needed.

3. Can you identify recent or imminent scientific developments that will impact substantially on food-crop
production over the next 30 years?

The most important factor is that scientific advances are made in association with farmers and not in isolated

laboratories. Farmer-first approaches work in areas such as dryland Africa, and very little else does (Mortimore

1998; Chambers 2005)

4. What biological approaches do you think have potential for food-crop improvement over the next 30
years and what benefits would they bring?

Food crop production research must integrate crop genome research through to rural production system

research, and work with real farmers in the field, or it will not achieve anything.

5. Which traits, across species or in specific food-crops, are appropriate targets for improvement?

1 Resilience in the face of variable rainfall will main critical to food production in drylands for the foreseeable
futuree

1 Resilience in the face of breakdowns in fertilizer/pesticide supply

1 Resistance to pests (including insects and birds), disease, inter-generational fertility

6. Which current/future husbandry or farm management technologies for the enhancement of fooa-crop
production are appropriate for development and dissemination and why?



The most significant technology for rural food producers is probably the mobile telephone, allowing knowledge
of market prices and making it possible to book transport to market.

7. Do you anticipate/foresee any advances in engineering, materials science, chemistry or other non-
biological science that will strongly influence future developments in food-crop production?
The rising profitability of improved crop production systems for industrial food crops and biomass fuels (e.g.
Jatropha) will tilt farmer choices away from food crops, and farmer systems away from family farms to larger-
scale production. Such industrial production will monopolize scarce resources (this is already happening with
water demand for irrigation for flower production in Laikipia, Kenya). There are risks to rural subsistence from
the use of labour-replacing machinery, and the use of organophosphorus pesticides by inadequately trained rural
workers.

8. What might be the possible consequences and impacts of biological approaches to enhance food-crop
production on:
¢) the environment;

1 Nitrate and phosphorus runoff have severe impacts on downstream wetlands and water users. Such
agricultural ‘externalities’ are rarely monitored or controlled, but represent a serious reduction on the
value of ecosystem services.

1 Pesticide poisoning from used by poorly equipped and trained rural workers is a serious problem.

1 Habitat and biodiversity loss will follow food crop system improvements that allow exploitation of
currently uncultivated land.

d) the livelihoods of farmers.

Research on the South Asian Green revolution shows that the impacts of new crops and cropping systems on
farmer incomes is complex. Smaller and poorer farmers can lose out, especially if rural employment
opportunities are not created. Women, members of female-headed households, and the disabled can be made
destitute by improved food crop production systems. Research must embrace such issues, and policies must be
holistic enough to deal with negative impacts. A narrow focus on food crop improvement is unlikely to yield
improvements in the wider human condition, even locally.

9. What are the potential barriers to the application of biological approaches to enhance food-crop
production? These barriers might include matters relating to requlation, national and international
policies, adequacy of the skills base, research infrastructure and resource availability including
germplasm conservation, and knowledge transfer and intellectual property issues. Please also
comment on the appropriate relative contribution of private and public sectors, and on whether there
is sufficient public sector breeding and training in plant breeding.

The shift of balance in food crop research from governmental and intergovernmental to commercial institutions

is a problem. Poor farmers make an unattractive market, and therefore such research is likely to ignore crops

critical to rural subsistence and food trade in areas such as dryland Africa (e.g. bulrush and finger millet,
sorghum, and to a lesser extent cassava). Where that research is done, the transfer of genetic material from the
hands of farmers into the copyright of corporations is likely to increase the exposure of farmers to market
arrangements that reflect corporate profit and not public interest. It is vital that rights to food crop genetic
material needed in food-





































































































































































