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Editorial

Guest Editorial
Livestock in Development
Czech Conroy is a consultant socio-economist based in London. He is a
Visiting Fellow at the Natural Resources Institute, University of Greenwich,
where previously he worked full-time for 17 years and was Reader in Rural
Livelihoods. His specialisms include: livestock research and development and,
more generally, pro-poor agricultural research, innovation and development;
and sustainable livelihoods approaches to rural development. Prior to working at
NRI, he was at the International Institute for Environment and Development and
the Aga Khan Foundation (UK). He is the author of Participatory Livestock
Research: a Guide, Practical Action, 2005.
The Editors are grateful to Czech Conroy for his efforts in Guest Editing this
special issue on Livestock in Development.
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Article 1

The goods and bads of livestock for
development
Margaret Gill 1

Maggie Gill started her career as a livestock nutritionist researching how to maximise meat
and milk production from forages. Realising that was contributing to milk lakes and butter
mountains, in the 1980s she switched from temperate to tropical agriculture and also
developed a strong interest in how to reduce the negative impact of livestock on the
environment, while making effective use of natural resources, including land. She worked for
the Natural Resources Institute from 1989 to 1996 and was the first Chief Executive of
Natural Resources International Ltd from 1996 to 2000. From 2000 to 2006 Maggie was
Director of the Macaulay Land Use Research Institute and from 2006 to March 2011, Chief
Scientific Adviser for Rural Affairs and Environment in the Scottish Government. She now works
30% for the UK Government’s Department for International Development, 20% for the University
of Aberdeen and is a member of the Consultative Group for International Agricultural
Research’s Independent Science and Partnership Council.

Introduction

Wealth and livelihoods

If we could travel far enough back in time we would find our
ancestors gathering wild plants to provide the energy needed
to survive. For millions of years, our ancestors obtained food
by hunting wild animals and gathering wild plants, and while
there is active debate in the anthropological literature about
the evolution of humans, some authors hypothesise that the
regular consumption of meat was key to the development of
larger brains and hence to evolution of humans as they are
today. Meat would have brought benefits to our ancestors
because of its relatively high protein level and the high quality
of that protein, relative to human nutrient requirements.
Eating meat would thus have saved considerable time in
harvesting the same quantity and quality of nutrients from
wild plants. Nowadays, while employment in agriculture
remains at >80% of the workforce in some developing countries,
e.g. Ethiopia, it has declined to <5% in most developed
countries; and many consumers in those countries have little
understanding of how food is produced. This has contributed
in recent years to a controversy over both the ethics and the
health impacts of eating livestock products. Much of this
controversy has highlighted the negative impacts of livestock
on health and the environment, with limited discussion of the
broader context.

Livestock have a global asset value of at least US$1.4 trillion
and contribute 40% of the global value of agricultural output
(FAO, 2009), which demonstrates that they are an integral part
of the global economy. In addition, there is a growing trade in
components of livestock feeds that reached 873 million tonnes
in 2011 (Alltech, 2012). This increase is fuelled by the growing
demand for livestock products in developing countries, which
is causally linked to growth in the economies of countries (e.g.
China). There is of course still a wide range in incomes within
countries and, as might be expected, those with higher
incomes eat more meat, confirming the status value of meat
consumption. This increase does plateau, although at different
levels in different countries (see next section). In the UK, the
demand (per capita) for meat remained fairly constant in the
latter half of the 20th century, but increased in the last two
decades, notably through an increase in the consumption of
poultry meat: in the UK wholesale market, poultry prices per
kg are one third to one twentieth those of beef. The species
consumed is important, since while this increasing consumption of meat is generally considered as ‘bad’ and is often linked
to increasing emission of greenhouse gases, there is considerable variation in emissions per kg product, ranging from
18kg CO2e/kg for poultry to 93 for beef and sheep (Gill et al.,
2010). At a global level the rise is largely in the consumption
of pig as well as poultry meat (Fig. 1), increasing pressure on
the demand for grains.

The aim of this article is to illustrate the pros and cons of
different livestock species and different production systems in
relation to wealth and livelihoods, nutrition and health and the
impact of livestock on the environment (land, water and air).
Greater awareness of the risks and opportunities should help
consumers to make better informed choices, and livestockkeepers to achieve a better balance between the opportunities
and the risks, while stimulating animal scientists to present
their data in more informative ways.
1
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Livestock are not kept solely to produce food however, and for
many livestock owners the value of livestock is also as a source
of income through the sale of live animals as well as their products,
as an integral part of mixed farming systems through ploughing
and transport services (see Fig. 2) and the provision of
manure, and are also of important cultural significance. Around 1
billion poor people (i.e. earning <$2/day) depend on livestock for
their subsistence, with the absolute numbers being greatest in
India, Nigeria, Bangladesh , Congo, Pakistan, Kenya and Sudan.
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Fig. 1. Trends in meat consumption (g protein/capita/day) at a global level
between 1961 and 2007 calculated from FAO Statistics

Fig. 2. Ploughing with oxen in Ethiopia

Nutrition and health
At a global level, according to FAO Statistics, livestock products
contributed 17% of total food energy and 38% of total food
protein supply in 2007. There is, however, a considerable
geographic diversity in consumption levels of meat, as
illustrated in Fig. 3. More than half of the 177 countries for
which FAO hold data recorded less than 20% of their daily
protein intake coming from meat, while nineteen countries
consumed more than 40% of their protein as meat.

Fig. 3. Number of countries (out of total of 177) per range of meat as
proportion of total protein supply (calculated from FAO Statistics).

The level of consumption of animal source foods has a major
impact on whether they have potentially good or bad effects
on health. When total intakes of food are low, as found by our
ancestors, animal source foods can provide a variety of
micronutrients that are difficult to obtain in adequate quantities
from plant source foods alone. Micro-nutrients of particular
relevance are vitamin A, vitamin B-12, riboflavin, calcium, iron
and zinc, which are both high in quantity in animal-source
foods, as well as being more readily absorbed from the digestive
system (Murphy and Allen, 2003). Inadequate consumption of
these micronutrients can lead to health problems which
include anaemia, rickets, blindness and neuromuscular disorders,
as well as having a negative impact on cognitive development.
As an example of the scale of nutritional deficiencies, in India
70% of children between the ages of 6-59 months, and 56% of
women in the age range of 15 to 49, were anaemic in 2006
according to the National Family Health Survey 2005-06. In
contrast, in developed countries, health problems have been
associated with over-consumption of red meat and saturated
fats. Systematic reviews of the literature have shown an
increased risk of colorectal cancer from high intakes of red
meat, with similar risks at lower intakes of processed meat.
High intakes of saturated fat have consistently been linked to
high rates of cardiovascular disease.
As with wealth and livelihoods, however, there are added
complexities associated with the keeping of livestock. In
low-income countries, infectious diseases are responsible for
nearly 40% of the burden of human sickness and death, with
20% of this being attributable to zoonoses (diseases which can
be transmitted between animals and humans).

The environment: land, air and water
One of the factors potentially implicated in the increasing risk
of zoonoses is the intrusion of humans (with their livestock)
into habitats of wildlife e.g. bats (Grace and Jones, 2011). This
intrusion undoubtedly also causes a loss in biodiversity,
continuing a process over the millennia, which has included
the use of improved pastures and intensive production of
forages. Yet, we cannot turn the clock back and return to the
original vegetation, and in some regions (e.g. Europe) domestic
livestock help to preserve the current vegetation where
semi-natural vegetation is classed as an important habitat.
Originally, livestock, like humans, would have existed on the
range of vegetation available, and the deposition of their
manure would have helped fertilize its regeneration. As livestock systems have intensified, the dependence of livestock on
grain has grown, to the extent that the International Assessment
of Agricultural Knowledge, Science and Technology for
Development (IAASTD) predicted that global demand for grain
to feed to livestock will account for 553 million tonnes (or 42%)
of the projected 1,305 million additional tonnes of grain
required by 2050 (Rosegrant, Fernandez and Sinha, 2009). In
addition to grain, the growing livestock numbers require
sources of protein. In 2009, Brazil exported 28.5 million tonnes
of soybeans, which is equivalent to moving ~180,000 tonnes
of nitrogen between continents. Rockstrom et al. (2009)
recognised disruption to biogeochemical cycles (especially
nitrogen) as one of nine planetary boundaries, the crossing of
5
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which could trigger abrupt environmental change. Livestock
production also contributes to the crossing of at least three
more of those boundaries (climate change, biodiversity and
land use change).
Soyabean use as a feed is not only an issue in relation to
nitrogen cycles, but is also a major contributor to deforestation, a
land use change with major negative impacts on carbon
emissions as well as on biodiversity. However, livestock
(ruminants) also make a positive contribution to emissions by
providing human edible food from the 3.4 billion ha of grazing
land. Maintaining this land under grass avoids the loss of
carbon which would be released during its cultivation for crops.
Attribution of carbon emissions associated with food production
at the global level is notably unreliable, due to the assumptions
which have to be made about the variety of production
systems; but it has been estimated (FAO, 2009) that livestock
contribute ~ 18% of global greenhouse gases if all direct and
indirect contributions are counted. Land use and land use
change contribute 36% of total livestock-associated emissions,
and methane from ruminants is also a major contributor at
around 20% (FAO, 2009). The figure for ruminants is high as
a consequence of their ability to make use of fibrous feeds due
to the vast numbers of microbes in their first stomach, the
rumen, and it is those microbes which produce methane.
There is no immediate prospect of a ‘magic bullet’ that will
make a major (e.g. 50%) difference to methane production, but
increasing the quantity of outputs per animal has the same
effect. Thus paying attention to animal health and reproduction,
improving genetics and improving the efficiency of feeding
systems can all decrease methane emissions per unit of
livestock products.
A final important environmental parameter to consider is the
impact of livestock on water, both in terms of its use and its
pollution. In relation to the former, there is potential for
improving livestock water productivity, particularly through
its more efficient use for growing forages, but also through
better animal and land management, such as the temporal and
spatial provisioning of drinking water.
In terms of pollution, poor management of livestock manure,
the inappropriate disposal of chemicals such as those used in
sheep dipping, and bacterial and protozoan contamination of
soil and water are some of the main concerns regarding water
quality degradation.

Conclusions
Livestock production and consumption make an important
contribution to the global economy and are an integral part of
society in many countries. They have both positive and negative
impacts on wealth and livelihoods, health and nutrition and
on the environment. Generalisations about livestock are
unhelpful in identifying how to minimise the negative and
maximise the positive. There is a lot that can be done, however, through increasing the efficiency (in terms of energy,
nitrogen and carbon) at the production system level, through
development and adoption of new technologies targeted at
specific negatives; and through raising consumer awareness
about livestock production and livestock products.
Governments have a key role to play through influencing the
6

economic drivers for both producers and consumers, but they
need robust evidence to inform them of both intended and
unintended consequences of policy changes.
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News from the Field
The eradication of rinderpest
Czech Conroy
In a new analysis in Science, ILRI researcher Jeffrey Mariner
and his co-authors describe how the world eradicated rinderpest,
which was declared vanquished in May 2011. After smallpox, it
is only the second disease (and first livestock disease) ever to
be eradicated from the Earth. Rinderpest is a deadly cattle
plague, for which there was no treatment. The pathogen could
kill 90 per cent of a herd, wiping out an entire farm’s livestock
in just a matter of days.
According to the analysis, the eradication of rinderpest
happened thanks to the development of an effective temperaturestable vaccine, collaborations between veterinary health
officials and cattle farmers to deliver those vaccines, and
reliance on the knowledge and expertise of the local herders to
determine the location and movement of outbreaks.
The development of a new heat-resistant vaccine formulation
in 1990 was the first major contributing factor to eradication.
The previous version of the vaccine had often been rendered
ineffective in the field by its lack of heat resistance.
The analysis also describes the essential role of Africa’s
nomadic herders in ridding the world of rinderpest. The local
herders performed as well as, if not better than, veterinarians at
vaccinating the herds. They not only became very skilled at
delivering the vaccine, once Mariner and his colleagues had
trained them in how to administer it, but they also knew more
about the disease and how to stop it than many of the experts did.

“We soon discovered that the livestock owners knew more
than anyone - including government officials, researchers or
veterinarians - where outbreaks were occurring”, Mariner said. “It
was their expertise about the sizes of cattle herds, their
location, seasonal movement patterns and optimal time
for vaccination that made it possible for us to eradicate
rinderpest.” Based on their immense expertise about migratory
patterns, and in recognizing early signs of infection, the herders
were able to pinpoint, well before scientists ever could, where some
of the final outbreaks were occurring, often where conventional
surveillance activities had failed to disclose disease.
In their analysis, Mariner and colleagues consider how the
lessons learned from the campaign to eradicate rinderpest can
be applied to protect livestock from other infectious agents,
particularly Peste des Petits Ruminants (PPR), also known as
‘goat plague’. Strategies to address PPR using the lessons from
rinderpest eradication have been developed, and action is
under way to mobilize international support for a coordinated
programme to tackle PPR.

Reference
Mariner, J., House, J., Mebus, C., Sollod, A., Chibeu, D., Jones, B., Roeder, P.,
Admassu, B., and van ‘t Klooster, G., 2012. Rinderpest eradication. Appropriate
Technology and Social Innovations 337 (6100): 1309-1312. DOI: 10.1126/
science.1223805.

Sustainable livestock development
Anni McLeod

The author is an independent consultant based in Edinburgh. She spent seven years as
senior livestock policy officer at the Food and Agriculture Organization of the United
Nations, advising on livestock sector policy and strategy, the role of livestock in food
security, the impacts of government disease control programmes on poor livestock
keepers, and gender issues in the livestock sector. Before joining FAO, she was deputy
director of the Veterinary Epidemiology and Economics Research Unit at the University of
Reading and a livestock economics consultant for PAN Livestock Services Ltd. In the mid
1990s, she worked for four years at the Kenya Agricultural Research Institute.
Email address: anniconsult@gmail.com
At the heart of “sustainable” development is a commitment to
serve both present and future generations, by protecting the
natural environment and at the same time safeguarding the
interests of poor people (IISD, undated; United Nations,
2012).To adhere to the principles of sustainability, livestock
development must ensure that natural resources are used

efficiently and preserved for the next generation. It must
guarantee that poor people who rely on livestock for their
livelihood can continue to do so. Finally, since livestock
contribute to food security and nutrition, production and
consumption of livestock-source food must be managed to
benefit present and future human wellbeing.
7
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Natural resources and the environment
Livestock production and environmental conservation have an
uneasy relationship (see Gill, 2012 and Morton, 2012, in this
issue). Livestock have been implicated in high levels of greenhouse gas emissions (Steinfeld et al., 2006), pollution of water
sources by manure from intensive systems (Menzi et al., 2010)
and degradation of ecosystems resulting from poor grazing
management (Toutain et al., 2010). Livestock production also
consumes around 11 900 km3/ year of fresh water (Deustch
et al.. 2010). Concerns about environmentally unsustainable
practices have discouraged investment in livestock
development. Yet livestock do not have to be environmentally
unsustainable. The following examples illustrate that they can
provide valuable environmental services.

Management to increase carbon
capture and improve water supplies
If all grazing livestock were stocked at rates that promoted high
vegetative cover and the build-up of soil organic matter,
grasslands could potentially sequester the equivalent of 1.5
gigatonnes of CO2 (Smith et al., 2007). Management approaches
favouring carbon capture also improve rangeland biodiversity and
the volume and reliability of river flows. Traditional, extensive
livestock with adequate space will create these conditions, but when
land pressure results in over-grazing, a conscious effort is needed
to repair the ecosystem. In Zimbabwe, for example, a ’holistically
managed’ ranch has restored river flows and raised meat production
through rotation of grazing (Neeley and Butterfield, 2004) (Figure 1).

EU, Canada and the USA, considerably reduces the level of
pollution into water sources (Hofman, 2006), as does the
regulation of waste disposal from slaughterhouses and
tanneries. Using livestock waste to produce energy reduces
pollution and generates a secondary product. In China, a
national plan for biogas includes 4 700 large-scale biogas
projects on livestock farms (Junfeng, 2007). In Turkey, a
poultry centre is planning a biogas facility that will generate 17
million kWh of electricity per year (World Poultry News, 2012). In
Kenya, a slaughterhouse has installed a biogas generator to
produce electricity for cold storage and local kiosks. Yet only about
1% of manure is currently recycled as biogas (Thøy et al., 2009).

A livelihood for the poor
Are livestock a route out of poverty or an indicator of poverty?
The most economically developed countries have small
numbers of people in the livestock sector, while in poor
countries the number of livestock owners with incomes below
$2 a day is increasing (FA0, 2012). On the other hand, livestock
remain central to pastoralist livelihoods and culture, contribute
up to 50% of the income of small-scale mixed farming households,
and improve the chance of access to formal credit (PicaCiamarra et al., 2011). Ownership of livestock is also more
gender-equitable than that of land.
The livestock sector is continuously evolving, and this helps
to explain why the evidence for livelihood sustainability is
inconclusive. Subsistence contributions by livestock have been
important for many years and seem likely to continue into the
future. For small-scale enterprises to generate a sustainable
income, they need supportive markets, policies and input
services, as demonstrated by the following examples.

Value chain development projects
Smallholder poultry and dairy development projects have been
popular in which one large organization plays a major role in
developing the value chain, managing some of the specialised
functions, and ensuring that training and essential inputs are
available. Development is sustainable for as long as the central
organization provides support, but can only be self-sustaining
if it lays the foundations for policy and institutional changes or
business success.

Figure 1. Sustainable grazing management in Zimbabwe
(Photo: C. Neely)

Knowledge about good practices is being learned or rediscovered,
but there is still a need to improve mechanisms by which farmers
can be paid for making positive contributions to carbon flow,
biodiversity and reducing greenhouse gas emissions. In developing
countries in particular, however, institutional barriers must be
overcome if livestock keepers are to be financially rewarded for
providing environmental services (Perez et al., 2008).

Regulating and re-using livestock waste
Regulating manure management, quite widely practised in the
8

In Bangladesh, a well-known poultry development model was
pioneered in the 1980s by BRAC, a large development NGO. BRAC
began by establishing a simple value chain to supply
layers to smallholder farmers, expanded operations to include
meat birds, and refined the model over more than 15 years
(Dohlberg et al., undated).The defining characteristic of the model
has been division of the value chain into several production and
service functions, each carried out by different people as small
scale commercial enterprises. The programme enabled many poor
families and women to earn a modest income, although it had
little impact on the poorest and may be too complex to survive
without BRAC’s support (Riise et al., 2005).
In India, the Keggfarms company has bred a “kuroiler”,
a cross-bred chicken suitable for village conditions, and
established a value chain in which Keggfarms provides training,
advice, vaccination and a quality-assured supply of chicks.
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Small specialist units in villages raise birds to a few weeks old,
and these are sold to small-scale farmers to fatten for sale
(Figure 2). The model has been operating for only a few years,
too brief a time to assess its long term sustainability, but it has
provided a stable source of income for many villagers in West
Bengal (Ahuja et al., 2008).

Figure 2. Kuroiler flock and owner
(Photo: South Asia Pro Poor Livestock Policy Programme)

India’s Operation Flood dairy development programme,
supported by the National Dairy Development Board, was
launched in the 1970s to connect smallholder milk producers
with urban markets and provide a stable source of milk at
reasonable prices for urban consumers. At the core of the
operation are producer-owned co-operatives that buy, process
and sell milk and that increasingly provide feed, basic animal
health care and training to members. Over 70,000 milk cooperatives now supply milk to 700 cities. The programme has
raised incomes, improved nutritional education and created
jobs. It is unusual in its very large scope and the fact that, in
the states where it has been successful, it has resulted in
changes to policy and dairy sector infrastructure, providing a
foundation for long term sustainability (Cunningham, 2005).
State government backing, a reliable milk market and attention
to the management of co-operatives have all been important
for sustainability. Small-scale dairying is a good candidate for
sustainable development because it creates a high level of
employment within the value chain (Dugdill et al., in press),
but it can only succeed with supportive government policies.

Private entrepreneurship
In Viet Nam, entrepreneurial smallholders have responded
successfully to market forces. A thriving economy, with GDP
growth of 5-10% annually since 1992, and an expanding urban
population, have resulted in a steadily growing demand for
livestock products. While economic growth combined with
urbanization is often associated with exclusion of smallholders,
Viet Nam’s small-scale pig producers still provide 85% of the

country’s pork (Tisdell, 2010) (Figure 3). High demand for
meat from traditional breeds and consumer preference for
freshly-slaughtered meat, together with fairly relaxed animal
health policies, have all been contributory factors. There has
also at times been a thriving ‘grey’ export market of piglets to
Hong Kong for consumption at Chinese New Year. Traditional
pigs fit well into small farms, where they can be reared as one
of a portfolio of activities, although profits are modest: only
around US$5 per kg for weaners (Tisdell, 2010).

Figure 3. Mong Cai sow and piglets on a farm near Hanoi
(Photo: A. McLeod)

The government’s current policy is for “modernization”, with
stricter animal health and food safety regulation (Ministry of
Agriculture and Rural Development, 2010), and this may
favour large producers. Smallholder poultry producers have
already lost market share since control measures were imposed
against Highly Pathogenic Avian Influenza (HPAI). In
neighbouring Thailand, whose poultry industry is highly
developed, anti-HPAI measures have led to a fall in the number of
contract broiler farmers, a sharp reduction in poultry and
fish raised in integrated systems, and a smaller number of
households keeping native chickens for sale (Heft-Neal et al., 2010).
In Kenya, Sidai Africa Ltd is demonstrating a different type of private
entrepreneurship in the form of a social enterprise that is also
commercial. Sidai was set up to provide quality-assured animal
health inputs to small and large-scale livestock owners on a
financially sustainable basis (see News from the Field 2, in this issue),
thereby providing one of the essential elements of sustainable
livestock development, a reliable source of essential inputs.

The decline of pastoralism?
In pastoralist communities, where the tradition of livestock keeping
is strongest, it is becoming hard to make a sustainable living from
livestock alone. Livestock still provide income, food, valued assets
and a way to recover from natural disasters (Aklilu and Catley,
2009; Umar and Baulch, 2007; Pavanello, 2010). At the same time,
there is a clear and possibly growing division between richer and
poorer pastoralists (Aklilu and Catley, 2009), and a tendency for
family members to migrate to urban areas or out of the country
in search of employment. In Mongolia, one of the most livestockdependent countries in the world, the percentage of rural families
that can maintain a viable flock size is diminishing and many are
9
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moving to cities to join the urban unemployed (FAO, 2011). The
full economic value of pastoralist systems, with livestock as a part
of them, has seldom been appreciated (Hesse et al., 2006). For
pastoralism to be sustainable, financial remuneration is needed for
environmental services as well as for conventional livestock products.

Reconciling food and nutrition security
and environmental sustainability
There is no definitive amount or proportion of the diet that should
come from animal-source food (FAO, 2011), but two things are
clear. One is that a moderate intake of animal-source food is
beneficial, particularly for the early development of children
(Neuman and Harris, 1999) and the health of pregnant women.
The second is that the wealthy (and many other people) in
developed countries consume, on average, more livestock products
than they need for good health, while the poor in developing
countries often consume less than they need (FAO, 2011).
Between 2010 and 2050, consumption of poultry meat may
increase 2.3 times, and that of other livestock products by
between 1.4 and 1.8 times (FAO, 2006). It is hard to envisage
how those consumption levels can be reached with existing
land, water and fossil fuel resources under current livestock
management practices.
The obvious answer to achieving a balance between the benefits
of animal-source foods and the need to be frugal with natural
resources is for the rich to eat less while the poor eat more.
However, there is no rapid route to this result. Government
policies and education have proved fairly ineffective in inducing
people to change their diet. If prices are increased to discourage
consumption by the better-off, history suggests that the rich
will switch to cheaper animal-source foods, while the poor will
reduce their consumption still further (FAO, 2011).
It will, therefore, be essential to explore ways of improving
efficiency (Global Agenda for Action, 2012) and reducing waste
in the livestock sector. More efficient grain and water use,
particularly in the most intensive livestock systems, will be
important, since these systems produce 45% of all meat and
61% of milk and eggs (FAO, 2009). Several years of bad weather
and poor harvests around the world, resulting in rising prices
of feed, are currently providing a strong incentive to find ways
of using feed more efficiently. It would be beneficial to modify
beef systems so that animals spend less of their life cycle in
feedlots and more of it eating grass, and to make greater use of
recycled products such as brewers’ grains. Poor animal health
is also a form of inefficiency, since it results in poor feed
conversion or early death. During a recent visit by the author
to Zambia, two of the most widely cited problems in traditional
cattle were: tick-borne diseases, causing mortality; and fasciolosis, causing slow growth and condemnation of livers at
slaughter. Both are straightforward and cost-effective to
prevent with existing technology.

Finding a balance
It is obvious even from the few examples provided here that
there is no single route to sustainability for the livestock
sector. A combination of actions will be needed to advance all
10

of the facets of sustainability. One common thread binds all of
them together: the most effective practices to minimise waste,
improve efficiency, provide environmental services and
mitigate externalities, will need to be much more widely
adopted. This will require a serious and sustained effort from
governments, big business and the development community
in improving their own practice and supporting the efforts of
livestock keepers and small businesses.
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News from the Field
An innovative approach to livestock service
delivery in rural Africa
Dr Christie Peacock
Founder and Chairman of Sidai Africa Ltd

Background
It is crucial that livestock keepers are able to protect their
livestock against life-threatening diseases. They also need to
have access to good advice and the inputs required to improve
the production and marketability of their stock.
Historically in Africa veterinary services were provided free of
charge by government veterinary staff. However this all
changed in the 1990s when these subsidies were withdrawn
and government staff numbers cut back. A small private
sector emerged with qualified vets and livestock technicians
setting up shops to sell drugs and other inputs and offer basic
clinical services. However, this emerging private sector is
focused on selling products to more market-orientated

smallholder dairy and poultry farmers and only provides a
reactive clinical service when animals get sick. Most commercial
suppliers of drugs, feeds or semen for artificial insemination
also focus on the higher potential farming areas, with no
established distribution channel to remote locations, thus leaving
most livestock keepers poorly served or not served at all.
Regulation of the livestock input sector is also very weak,
allowing unqualified people, or ‘quacks’, to open shops selling
veterinary pharmaceuticals, many of which are counterfeit or
under-strength. This leads to extensive misuse of drugs
through poor diagnosis and mis-treatment of disease.
Kenya is well-known for its smallholder dairy sector, where
competition among so-called `Agrovets’ (both qualified and
unqualified) can be intense in the urban centres. However,
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even just 50 km from the tarmac roads, quality products and
reliable technical information can be hard to find.

Humanitarian interventions distort
the market
In the arid and semi-arid areas inhabited by nomadic pastoralists
and their livestock, services are very sparse indeed. A small
number of poorly-qualified people sell products, many of which
are counterfeit, to people whose very existence depends on
livestock. Pastoralists have to travel long distances on poor or
non-existent roads to find even the most basic of livestock
treatments. During periods of drought, such as the wellpublicised 2011 drought, donor-funded humanitarian
interventions often include free drug and vaccine distribution.
These interventions, while well-meaning, undermine and
distort the market for the small number of people in the private
sector struggling to make a living from selling them; and do
nothing to build long term service delivery solutions.

Sidai Africa Ltd: a new business model
challenging the status quo
Sidai Africa Ltd is a company in Kenya which started in 2011.
It is structured as a social enterprise and aims to solve many of
the problems described above. Sidai is setting up a national
network of 150 branded franchised Livestock Service Centres
across Kenya, with the aim of delivering quality products and
services to livestock keepers through a financially-sustainable
business model. Sidai aims to build a brand that farmers can
trust by: only working with qualified people; purchasing only
quality products for the network; and revolutionising the way
livestock services are provided to farmers. In one year 25 Sidai
Livestock Service Centres have been established in the remote
North-East, as well as in the Rift Valley and east of Mt Kenya.

Bringing sustainable veterinary services to remote communities: Shukri
Selase Sidai franchise Garba-Tula, North East Kenya

Most franchisees were already in business but see many
advantages in being part of a larger network. Sidai offers
franchisees access to: business and technical training;
marketing support; finance; quality products at competitive
12

prices and innovative new products, such as diagnostics; and
business opportunities. Suppliers find the Sidai network offers
them a well-structured route to markets for their products.
Sidai Livestock Service Centres have clear and attractive branding
and an open-plan supermarket-style layout which is very
attractive to farmers who find qualified staff able to discuss
livestock issues and offer quality products at fair and fixed
prices. Sidai has made use of local language radio stations to
promote the Sidai brand through phone-in programmes with
qualified vets. This has increased customer numbers by over
100% for some franchises, showing farmers’ hunger for a
quality service offering that they can rely on.

Improving the terms of trade in the
input supply chain
Sidai is starting to change the balance of power in the input
supply chain. Through the company’s growing buying power
it is helping to improve the profit margins of vets and livestock
technicians working at the grassroots; and starting to change
the economics of their businesses from a reliance on large
margins earned from treating sick animals to margins earned
from preventing disease.

Preventing disease not treating it
Sidai is developing a preventative health care package that
farmers can purchase on a monthly subscription. The package
includes vaccinations, regular internal and external parasite
control, identification, castration, disbudding, pregnancy
diagnosis and other services. This herd health programme will
be marketed to whole communities, ensuring that: the costs of
delivery are kept as low as possible; farmers are charged a
reasonable price; and vets earn a sustainable living.
After operating for 12 months Sidai is already showing that it
is possible to deliver quality services to livestock keepers in
even the most remote locations in a financially sustainable
way.

Newsflash

Newsflash
Global Agenda of
Action for sustainable
livestock sector
development
A Global Agenda of Action is being built
through a preparatory process which
focuses on consensus building among
key stakeholders in the livestock sector
for a subsequent operational phase.
There is an FAO secretariat providing
support to the Agenda, which is also
linked closely to the intergovernmental
processes of FAO’s Committee on
Agriculture.
The Global Agenda of Action will focus
on the improvement of resource-use
efficiency in the livestock sector to
support livelihoods, long-term food
security and economic growth while
safeguarding other environmental and
public health outcomes. To ensure that
the livestock sector’s potential to
contribute to society’s environmental,
social, economic and health objectives
materializes,
concerted
sector
stakeholder action needs to be mobilized
towards the necessary changes in
regulatory
frameworks,
policies,
technologies,
and
supporting
investments. The development of a
Global Agenda of Action aims to ‘heed
the call’ of these opportunities.

The theory of change underpinning the
Agenda is that natural resource-use
efficiency and thus sustainable
development of the livestock sector can
be achieved by an increase in the use of
human-made resources and a
concomitant reduction in the use of
natural resources per unit of desired
output.
Stakeholders have agreed that the
Agenda should initially focus on three
areas:
1. Closing the efficiency gap: Application
of
existing
technology
and
institutional frameworks to generate
large
resource-use
efficiency,
economic and social gains;
2. Restoring value to grasslands:
Harnessing grass/rangeland’s potential
to contribute to environmental services
and sustainable livelihoods; and
3. Towards zero discharge: Reducing
nutrient overload and greenhouse
gas emissions through cost effective
recycling and recovery of nutrients
and energy contained in animal
manure.
During 2012, workshops were held on
each of the three thematic areas, and
briefing papers on each of them can be
found on the FAO website (see below).

platform meetings in 2011, in Brazil and
Thailand; and workshops in Rome,
Seoul, and Brasilia to further the development of focus area action programmes. A workshop was held in
Rome in September 2012 on ‘Turning
the Agenda into Concrete Action’.
During its September 2012 meeting, the
Agenda’s Interim Preparatory Committee
(IPC) confirmed that the Agenda will
initially mainly fulfill two types of
‘service’ functions:
1. Network and inform: to stimulate
multi-stakeholder interaction and
collaboration; to enhance the access
to and choice of information; and to
link demand for knowledge and services
to its supply and/or supplier; and
2. Analyze and guide: to develop
harmonized metrics and methodologies;
to provide strategic sector guidance;
and to inform intergovernmental and
other partnership processes.
There will be a Multi-Stakeholder
Platform Meeting in Nairobi in January
2013. For further information see
the
Global
Agenda’s
website:
http://www.livestockdialogue.org/en/

The Agenda’s consultation processes
have included two multi-stakeholder

Bees for Development Trust – Two vacancies for Trustees
Do you have skills to help us tackle poverty in developing countries?
Do you want to join a team dedicated to reducing hardship around the world?
Bees for Development Trust, a UK-registered charity dedicated to the relief of poverty through sustainable beekeeping,
is seeking two additional Trustees.
We welcome applicants with experience of strategic planning, fundraising, finance and knowledge of how small charities
work. Individuals with experience of international development are encouraged to apply.

Additional information:
See www.beesfordevelopment.org for more about our work, our objectives and how to apply. This is a voluntary
position. Selected applicants will be invited to attend a meeting on 17/11/12 in Monmouth, UK.
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The deadly gifts of livestock: zoonoses
Delia Grace

Delia Grace is a veterinarian and an epidemiologist based at the International
Livestock Research Institute in Nairobi, Kenya. She studied in Ireland, Scotland, Berlin and
USA. She has worked for more than 15 years in developing countries and is currently heading
work on agriculture associated diseases in the new CGIAR Research Program on Agriculture
for Health and Development. Her research interests include evidence for development,
gender and livestock, and livestock and human health interactions.

Introduction
Unprecedented numbers of livestock are sharing our crowded
planet and drawing on our increasingly eroded natural
resource base. Currently, around 24 billion livestock of all
classes (19 billion of them in poor countries) provide food,
income, and other products and services for 7 billion people
(5 billion of them in poor countries). In addition, there are
hundreds of millions of companion, sport, work and research
animals.
But food that nourishes can also kill; manure that feeds crops
can pollute water, and livestock that buffer climate risk
produce greenhouse gases that contribute to global warming.
The relations between livestock-keeping and human well-being
are multiple and complex and this article focuses on one of the
most important relations, that is the link between livestock and
human infectious disease, in the face of rapid change and
agricultural intensification.
Humans and non-human animals share many diseases.
Around 60% of all infectious human diseases are zoonotic, that
is, they are transmissible between vertebrate animals and
people. Moreover, the most likely origin of a new human
disease is an animal.
We are currently undergoing one of the most rapid and intense
agricultural transformations in humanity’s history. Never
before have so many animals been kept by so many people, or
have so many opportunities existed for passing pathogens
between livestock, wild animals, the environment and people.
There is a strong likelihood that our unprecedented ways of
keeping unprecedented numbers of animals will have
important implications for their health and ours.
At the same time, poor (but not rich) people continue to
endure an immense burden from the well-known yet neglected
and non-newsworthy zoonoses that have been mainly
controlled in rich countries. Many of these also have serious
impacts on livestock production and productivity. Tackling
these neglected zoonoses is a unique opportunity to improve
both the health and wealth of the poor.

Emerging zoonoses
Historically, emergence of new human diseases from animals
has been associated with major societal change. The Neolithic
transition from hunter-gathering to agriculture was a time of
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great stress. Humans lived shorter lives, ate worse in quality
and quantity, and were smaller and more prone to sickness.
The dramatic rise in population, and the tendency of people to
form communal groups in close proximity to their waste,
led to increases in human disease. At the same time, the
domestication of animals led to livestock pathogens evolving
into human diseases; these probably include measles,
smallpox, diphtheria and influenza.
Subsequent major plagues associated with equally major
societal stresses and dislocations include: Spanish influenza,
which killed around 40 million people towards the end of and
just after World War One; the tuberculosis plague of the
nineteenth century, associated with industrialization and
over-crowding; and the epidemics of European disease in the
Americas shortly after their discovery, which were responsible
for the death of up to 80% of the local population and the
subsequent destruction of indigenous civilizations.
Most plagues start as animal diseases, and then “spill over” to
become “sporadic zoonoses” that only rarely cause human
infection, either because the pathogen is poorly adapted to
humans (e.g. Ebola virus, avian influenza virus) or because
opportunities for coming in contact are relatively infrequent
(e.g. monkey pox).
However, as pathogens evolve, they may become better
adapted to humans. A notable example is simian immune
deficiency virus which appears to have crossed species several
times, infecting people who hunt, butcher or keep primates as
pets. Historically, infections probably occurred but were
unable to establish. However, around the start of the last
century, the growth of densely populated cities in central
Africa, and the correlated increase in high risk sexual practices,
allowed the virus to establish and adapt to its new host with
devastating impacts. Human immune deficiency virus (HIV),
the direct descendant of simian immune deficiency virus, is
responsible for 13% of the infectious disease burden in low
income countries, and has been a pivotal health issue for rich
countries.
HIV is only one of many plagues that have arisen when
pathogens jump species from animals to humans. In1970, the
surgeon general of the United States of America announced
that the war on infectious disease was won. Proving him
wrong, the next decades saw the dramatic emergence and
spread of mad cow disease, bird flu, HIV, SARS and numerous
outbreaks of high-profile food disease, all associated with
agri-food systems or animals. Just six emerging zoonoses
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between 1997 and 2009 cost US$ 40 billion (World Bank,
2012).
Emerging diseases also affect wild animals and spill-over is
currently a problem in several national parks and zoos.
Notorious outbreaks of recent years include: distemper killing
one third of the lions in the Serengeti, tuberculosis affecting
elephants from Thailand to the USA, brucellosis in many
African buffalo populations as well as wild ruminants in
Yellowstone park in the USA, and rabies in endangered
Ethiopian wolf populations.
Mass die-offs among wildlife, especially birds and fish
(sometimes called “aflocalypses”) are increasingly reported. In
the last few years, thousands of blackbirds have dropped from
the air in America dead or stunned, tens of thousands of devil
crabs have been found dead on England's beaches, and more
than 100 tonnes of dead fish have washed on shore in Brazil.
Die-offs may be disease-related as well as indicators of out-ofequilibrium systems, and some of these aflocalypses are the
result of new diseases.
In fact, over the last century, one new disease has emerged
every four months. Fortunately, most are of trivial importance.
Some have minor impacts on human health, but major
impacts on economies (H1N5, SARS, foot-and-mouth disease).
Often, these are due to irrational and panic responses to disease
rather than direct livestock sector losses. In general, emerging
diseases have more serious health effects in poor countries but
more serious economic effects in rich countries. The World
Bank estimates that 75% of the economic burden of a global
bird flu pandemic would be borne by rich countries, although
the number of human sicknesses and deaths would be far
greater in poor countries (Burns et al., 2008). Some may
suspect this bottom-line incentive drives the developed world’s
current preoccupation with emerging diseases.
Given the current global health systems and historic disease
emergence, we can be almost certain that, with a predictably
un-predictable dynamic, novel, civilization-altering diseases,
will continue to appear. These are more likely to emerge and to
be more deadly in impoverished and immune-suppressed
societies undergoing rapid growth in degraded and polluted
environments. Given continuing population growth in the
poorest countries, poorly planned urbanization, likely failure
to meet most millennium development goals, and climate
change, there are real risks that we are creating an ideal
milieu for the emergence and propagation of new diseases.

Classical zoonoses: neglected diseases
of neglected populations
While new diseases catch the attention of the ‘worried well’ in
rich countries, an older epidemic quietly stalks developing
countries, caused by zoonoses that have been long established
in agro-ecosystems and reliably infect people who come in
contact with the animal reservoir of disease. These so-called
“classical zoonoses” include leptospirosis, brucellosis,
tuberculosis, salmonellosis, cysticercosis, echinococcosis and
rabies - diseases that are difficult to pronounce and very
unpleasant to suffer from. Classical zoonoses are common in
poor, livestock-keeping communities, but are easy to control

and have been mostly eliminated from rich countries. In
low-income countries, classical zoonoses are responsible for
around 5% of the human disease burden (sickness and death)
while in high-income countries they are responsible for only
0.02% of the disease burden: this 250-fold difference again
suggesting why they get less attention from rich countries
(Grace et al., 2012a).
Recent studies show that the poor in developing countries
suffer a disproportionate burden from classical zoonoses
(Schelling et al., 2007). Why is this? Firstly, poor people are
more likely to keep animals and live in close proximity to them,
and the livestock products they handle may have higher levels
of pathogens. Secondly, poor people have less access to health
care; and even if they receive treatment, zoonoses are often
confused with more common diseases such as malaria or
typhoid, and hence may be incorrectly treated. Poverty is linked
to sickness but also sickness to poverty: a major reason for
livestock sales in poor communities is to meet medical bills;
and sickness is an important trap-door into poverty traps, i.e.
the self-reinforcing mechanisms that cause poverty to persist
(such as selling livestock for health bills and so losing the
income they provide and so getting more stuck in poverty).
Disease discriminates. Disease burden is not only determined
by poverty but also by gender and culture. Women’s usual roles
as primary caregivers for sick people and animals and
preparers of food put them at higher risk for some zoonoses
(e.g. avian influenza and food-borne disease). For other
zoonoses (e.g. Rift Valley fever and anthrax) men may be more
exposed because of involvement in hunting, herding and
butchering. People who are immunosuppressed are also at
higher risk; and some zoonoses are especially serious for
vulnerable groups (e.g. children under five years for kidney
failure due to toxigenic Escherichia coli, and pregnant women
for listeriosis and toxoplasmosis).
Zoonoses inflict multiple burdens. Some of the most
important zoonoses in poor countries also have major impacts
on livestock health and production. A recent review
synthesized evidence on six important zoonoses
(tuberculosis, brucellosis, leptospirosis, Q fever, sleeping
sickness, and food-borne disease). The review found that in
each year, each of these zoonotic diseases affected on average
around one tenth of the livestock kept by the world’s poor,
reducing livestock productivity by 5-10% (Grace et al., 2012b).
In some cases, costs to the livestock sector may exceed human
health costs.
While emerging diseases garner most attention and are
potentially of great importance to poor countries, there is
little doubt that the great bulk of the burden of zoonotic
disease (in terms of human illness and death) is from the
classical, neglected zoonoses in poor countries (Table 1).There
is genuine concern that the emphasis on emerging novel
diseases (which may or may not have a considerable impact;
and which we may, but probably will not, be able to prevent
the emergence of) is at the expense of the neglected zoonoses
that could be easily managed given resources and political will.
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Table 1. Numbers of global deaths each year from selected
causes in the early 21st century
All deaths
57 000 000
Deaths from infectious disease
18 000 000
Child deaths in which malnutrition implicated
5 000 000
Diarrhoeal disease death (many zoonotic, neglected) 3 000 000
HIV (a disease emerged from animals)
2 000 000
Road traffic deaths
1 200 000
Fatal agricultural injuries
170 000
Rabies deaths (neglected)
55 000
Cysticercosis (pig tapeworm) deaths (neglected)
50 000
Extreme weather related deaths
20 000
Avian influenza –H5NI (emerging)
45
Mad cow disease (emerging)
5
(Adapted from Grace and McDermott, 2011)

Managing zoonoses today and
tomorrow
There is emerging consensus that the best way to tackle
zoonoses is through the new EcoHealth and One Health
approaches, based on the inter-dependence of human, animal
and environmental health (Waltner-Toews, 2009). Global
standard setters – the World Bank, the Food and Agriculture
Organization, the World Health Organization and the World
Animal Health Organization – endorse the new approach.
A promising One Health development in the wake of avian
influenza is the establishment of joint zoonoses working
groups in many countries. However, policy is not enough. In
many developing countries there are major disconnects
between policy and implementation. The successful control of
zoonoses requires a legal framework, a policy framework,
institutional structures and the enactment of an intervention
implementation plan.
Zoonotic diseases associated with livestock and livestock
production are important constraints to human health and
economic development, but an understanding of the extent of
the problem is hampered by widespread misdiagnosis,
inadequate reporting, and general failure to assess the impacts
across human and animal health. What cannot be measured
cannot be managed and better information is needed on the
prevalence and impacts of zoonoses. A related need is for cheap
and efficient diagnostics in both the human and animal hosts.
This can help generate better information on the extent of
zoonoses, as well as helping to improve diagnosis.
While something is known about the current impact of
zoonoses, little is known about their likely future trajectories,
especially with regard to two of the big demography-driven
drivers - agricultural intensification and urbanization. Along
with 2 billion more people to feed by 2050, growth, urbanisation
and changing food preferences are driving an accelerating
demand for livestock products that is increasingly - and some
argue can only be - met by intensive livestock production.
Currently, 90% of the world’s livestock are pigs and poultry,
which are easier to rear under intensive conditions than
ruminants. Conventionally, intensification was often seen to
have the additional benefit of reducing livestock disease and
16

emergence. Recently, this view has been challenged, with
concerns especially over the rapid, un-regulated intensification
in developing countries. However, there is little evidence
either on the risks of different systems or how best to manage
them.
Many of the additional 2 billion people expected by 2050 will
live in cities. Over 50% of the world’s population now lives in
urban environments, one third in slums. City people have
higher demand for animal-source foods and this drives both
urban and peri-urban farming. Around one quarter of
developing country city households keep livestock and
the majority rely on informally produced and marketed
animal-source foods. Many fear that crowded, unsanitary, city
conditions offer the perfect crucible for disease emergence and
spread - but again, hard evidence is lacking.
Disease discriminates and the burden of neglected zoonoses
falls heaviest on the poor, vulnerable and marginalised and
affects men and women differently. Assessment and intervention
must specifically address the barriers that disadvantaged
groups experience in managing diseases in animals and
accessing veterinary and health services.
Both logic and experience suggest zoonoses can be best tackled
through interventions involving the livestock hosts – but a
sound evidence base is lacking on costs, benefits, acceptability
and scalability of interventions. Many interventions that were
promising in a project context have not succeeded in being
taken up by development programmes or the public sector. A
significant constraint to involving agriculture professionals in
the control of zoonoses is the lack of collaboration between
medical and veterinary authorities: institutionally, zoonoses
find themselves homeless and ignored. There is a need for ‘One
Health’ thinking and action to overcome the inter-sectoral
barriers to effective control.
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News from the Field
Donkey welfare overseas from the Donkey Sanctuary in Devon
G. L. Taylor-Hunt
Some will have heard of the Donkey Sanctuary at Sidmouth in
Devon and the work they do to rescue and look after donkeys in
the United Kingdom. But it goes much further than that and
extends its activities to developing countries where their work
complements the objectives of the Tropical Agriculture Association.
A small group of SW Branch members visited the Donkey
Sanctuary to learn about the work overseas. The work is
considerable and includes the donkey’s welfare in both the
urban and rural areas. Currently they have branches or partner
organisations in Kenya, Ethiopia, Mexico, Egypt and India.
Additionally, they support donkey welfare projects in Tanzania,
South Africa, South America and other places through grant
aid and staff training. Contact is very much hands-on and a
considerable emphasis is placed on training, publicity and
ready support for those relying on the donkey as a pack animal
or for cart haulage. Very much attention is paid to learning
about the people, the community and the resources which are
available as the foundation on which free assistance and
advice are provided. Needless to say, the problems are wide
ranging and constant attention is required to provide lasting
secure improvement to the lot of the working donkey and the
consequent wellbeing of the owner and family.
The provision of an improved harness is very often required and
available local materials are utilised to provide equipment which
removes the so often seen damage to animals as they work.

A simple rustic collar which enables the animal to pull with the
weight on its shoulders rather than round its neck is just one example. The provision of improved but relatively inexpensive machines and trailers has been developed in association with other
centres such as the Agricultural Training Development Centre in
Kenya. The health of the animal and such practices as worming
receive constant attention, and fully equipped teams are mobile
and pay regular visits to markets and other centres to provide the
required support and training. The established country centres as
well as the other countries receive regular support from the overseas staff at the Donkey Sanctuary in Devon.
It is clear that TAA and the Donkey Sanctuary could work
together as our objectives are both within development
overseas. The donkey features frequently in agriculture and at
times the provision of improved donkey welfare and also of
better harness and appropriate machines could be assisted by
the Donkey Sanctuary. The TAA member who encounters
such problems could call upon the Donkey Sanctuary for help.
This would best be done through their International Office in
the UK at www.thedonkeysanctuary.org.uk.
The Donkey Sanctuary is a registered charity and all the work is
carried out free of charge. Thus fees as such would not be charged
and recompense would perhaps be in the form of a suitable
ex gratia payment to the Donkey Sanctuary charity in the UK.

Livestock and climate change –
impacts and adaptation
John Morton
John Morton is Professor of Development Anthropology, and Head of the Livelihoods and Institutions
Department, at the Natural Resources Institute of the University of Greenwich, where he has worked since
1993. He has worked extensively in research and consultancy on social, institutional and policy aspects
of livestock development, in pastoral, mixed crop-livestock and smallholder dairy systems. He was
a Lead Author on smallholder and subsistence agriculture for the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, and is currently serving as Co-ordinating Lead Author on
Rural Areas for the Fifth Assessment Report.

Introduction
Livestock production in developing countries, and in particular
the livestock production systems of smallholders and
pastoralists, will be greatly affected by climate change in the
decades to come. As with smallholder agriculture more generally

(as reviewed by the relevant chapter of the IPCC’s Fourth
Assessment Report, Easterling et al., 2007), these impacts will
be complex, localised, diverse and hard to model (see also
Morton, 2007).
Small-scale livestock-producers pursue their livelihoods in
widely disparate parts of the world, many subject to considerable
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climate and environmental risks. They keep livestock of many
species, singly or in combination, for a variety of reasons
(sale of milk, meat and other products on a more or less
commercialised basis, direct household consumption, draught
power, savings and risk management). Many combine
livestock-keeping with cropping, with the degree of integration
between the two being more or less close: tight integration
including cultivation of forage, use of draught power and
management of manure; or co-existence of two separate
activities within the extended family; or something in between.
Many small-scale livestock-keepers are poor in income and
assets, marginalised, vulnerable to market swings, and beyond
the reliable reach of government services. There is an ongoing
debate about whether and how such livestock-keepers can be
helped to take advantage of the expanded demand for livestock
products now referred to as the ‘Livestock Revolution’.

Africa is projected to get wetter over this century, but this is not
necessarily the case for all areas, does not address the issue of
seasonal distribution of rainfall, and does not exclude the
possibility of continuing drought.
In addition, extreme events associated with climate change are

Climate change is predicted to manifest itself as an increase in
average temperatures across the world, but especially in the
tropics, and as changes in rainfall regimes that will be different
in different regions. At a very high level of simplification,
projections show a drier Southern Africa, a wetter East Africa
and South Asia, and uncertain projections for West Africa, all
combined with an increase in rainfall variability and the
likelihood of extreme rainfall events.

A broad spectrum of impacts
Expected future climate change impacts on livestock are set out by
Thornton et al. (2009) under the headings of quantity and quality
of feeds, heat stress, water, disease and others, based on established
science on livestock, their interactions with the environment and
projected climate trends. These are cross-cut by the distinction
between the impacts of changing means of rainfall and temperature
and the impacts of increased variability and extreme events. The
impacts of climate change on livestock-keepers in any locality,
however, will be complexes of all of these, affecting different
livestock species and aspects of livestock production at scales from
the animal to the landscape; all further compounded by climate
impacts on other aspects of their livelihoods and by the multiple
shocks and adverse trends to which small-scale livestock producers
are already vulnerable.
The impact of climate change on livestock that has been most
widely discussed is the impact through drought. There has
been a succession of major and well-publicised droughts over
the last few decades that have had major impacts on livestock
and livestock-keepers, particularly in pastoral areas, through
direct mortality and forced sale at uneconomic prices (Figure 1).
Easterling et al. (2007) give quantified examples from the
literature, from Southern, East and West Africa; for example,
the Ethiopian drought of 1998-99 is reported to have killed up
to 62% of cattle in some areas. Such droughts continue to
strike, especially in the Horn of Africa. There has been much
discussion in development circles and in the media on whether
overall rainfall is decreasing, whether droughts are becoming
either more frequent or more severe in meteorological terms,
or whether by contrast we are seeing greater socio-economic
vulnerability to drought as pastoralists lose access to natural
resources. These are complex questions, both in terms of
attribution of past events, and projections for the future. East
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Figure 1. A Boran pastoralist attempts to save a cow severely weakened by
drought in Ethiopia (Photo: John Morton)

not limited to drought. The Horn of Africa has also seen flood
episodes with catastrophic impacts on livestock, associated
with El Niño events, including two in the late 1990s well
documented by Little et al. (2001). In some areas, small stock
mortality rates were as high as 77%. Impacts on livestock were
direct through flooding and indirect through animal disease,
besides the impacts on livestock-keepers through disrupted
infrastructure. While Little et al. make the point that the risks
of flooding have to be set in local contexts of risk and vulnerability,
flood risk must be factored into any global picture of climate
change impacts on pastoralism.
It is not only extreme rainfall events that will impact upon
livestock in tropical countries, but also rising temperatures.
Easterling et al. (2007) note the relevance to climate change of
existing knowledge on the effects of heat stress on livestock: not
only on survival, but on milk production, fertility, fitness and
longevity. Such effects, also reviewed by Thornton et al. (2009),
will be particularly important for Bos taurus cattle in the tropics.
Rising temperatures, even in areas where rainfall is projected to
increase, will also tend to increase livestock demand for water. In
some systems, available water may become scarcer or more costly
because of climate changes or because of groundwater depletion.
Impacts on rangelands, pastures and cultivated forages
will be caused by rising temperatures, changing rainfall
regimes, and by the effect of increased atmospheric CO2
(Easterling et al., 2007, Thornton et al., 2009, and many sources
cited in each). Where rainfall is projected to decrease, there are
obvious risks for primary productivity of rangelands and
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forages, and of indirect impacts as pressure on grazing results
in rangeland degradation. Localised degradation may also be a
result of pressure on water points as animal water requirements
rise with temperature. The same reviews also cover the
impacts of both rising CO2 and rising temperatures on rangeland
composition and forage quality, which present potential threats
to small-scale livestock-keepers. Morgan et al. (2007) examine
the risk of bush encroachment on rangelands with rising CO2
levels, though the science is more advanced for temperate than
for tropical systems. Crop residues, on which millions of
livestock in developing countries depend, at least at certain
times of year, exemplify some of the complexities of projecting
impacts on livestock. Not only is the science of projecting
productivity and nutritional quality relatively neglected, but
impacts will depend on storage conditions (which can themselves
be affected by heavy rain), varietal choices and the institutions
that allow or forbid herders access to harvested fields.
The final category of direct impact is on animal health and
disease. Thornton et al. (2009) note that “perhaps more than any
other livestock-related impacts, climate change effects on
livestock disease suffer intrinsic problems of predictability”. Again,
the science is more developed for temperate than for tropical
systems. Little et al. (2001) for East Africa listed - largely from
information given by herders - diseases, symptoms and health
problems that are particularly associated with El Niño years and
heavy rains: Rift Valley Fever, diarrhoea, pneumonia, foot-rot, high
abortion rates, stress, biting flies, and ‘non-specific (strange)
diseases’. These can certainly be seen as threats for livestock in a
future East Africa characterised by heavier and more variable
rainfall. In a more quantified approach, Baylis and Githeko (2006)
associate future increased frequency of Rift Valley Fever (and
African Horse Sickness) outbreaks with increased frequency of
floods. Conversely, modelling of habitat suitable for tsetsetransmitted trypanosomiasis and East Coast Fever shows
climate-related changes that are much less significant than
existing processes by which these diseases are and will be
controlled. When one moves to impacts on livestock-keepers, a
further layer of complexity is added as livestock diseases may
affect livelihoods through mortality, lost productivity or lost
opportunities for marketing and export, opportunities that are
already highly dependent on investment, institutions and politics.
This very brief survey of impacts on livestock does not cover the
indirect impacts of climate change on livestock systems and
livestock-keepers. Even among poor and small-scale livestock
keepers, many use commercial feed, at least at certain times, and
may be affected by changes in world prices of grains and protein
sources. Human health impacts, such as increased incidence of
malaria, may in turn impact on livestock production systems,
especially labour-intensive systems such as cut-and-carry. Policies
to mitigate climate change may themselves impact on livestock
production, such as encouragement of biofuel cultivation involving
encroachment on rangelands. Climate change impacts on
cropping systems also, at least in the abstract, create conditions
for the spread of extensive livestock production, as Jones and
Thornton (2009) demonstrate at the level of the African continent:
“transition zones can be identified where the increased probabilities of failed seasons may induce shifts from cropping to livestock”.
But those shifts will be far from easy for those making them, which
raises the issues of adaptation, and the roles of research and
development in assisting it.

Adaptation - and support to adaptation
Livestock-producers, including both smallholders and
pastoralists, are already skilled adapters to climate variability
as well as the other hazards of life. They possess stores of
indigenous knowledge, the ability to experiment and improvise,
skills in melding livestock production with other livelihood
options, and, in the case of pastoralists, spatial mobility
(though that is being curtailed). So livestock producers will be
able in certain conditions to: switch or diversify livestock
species (for example the shift from cattle to camels in parts of
East Africa); increase or decrease their dependence on cultivated
fodder; experiment with novel feed sources; adopt draught
animal power as timeliness of land cultivation becomes more
critical, etc. And adaptation will be continuous: it would be a
mistake to think of impacts and adaptation as conceptually
separate or distinguishable in the field; by the time impacts are
visible, adaptation, even at a small scale, will already have been
practised, and will in turn affect future impacts.
On the other hand, many small-scale livestock producers are poor,
ill-educated or politically marginalised (or all three), and it is
known that these conditions constrain adaptation. In addition,
the sheer rate of climate change may become too fast for
autonomous adaptation; incremental changes in breeds, feeding
practices and migration patterns may become insufficient; and
livestock-keepers may need external assistance in looking beyond
the next few years and current patterns of climate variability.
Much of what is stated above about the complexity of different
kinds of impact and at different scales, may be interpreted
either as a simple plea for more research on impacts, or a counsel
of despair over ever understanding them. But we do not need
to quantify or model impacts in order to facilitate adaptation;
and facilitating adaptation, for example through research and
development that is focussed on livestock-keepers, is what is
most needed. Appreciating the many ways in which impacts
of climate change can combine to affect livestock and
livestock-keepers can help us engage with them in joint learning
for adaptation, learning that is decentralised, participatory and
inclusive of the diverse stakeholders in livestock production.
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News from the Field
The Africa agricultural network
Benny Dembitzer
Readers of Agriculture for Development will not need reminding
that in most parts of Africa, the poorest of the poor is the
farmer, usually a woman. The woman is the least mobile member
of the family and the community. She will be mother, carer,
teacher, nurse, cook and farmer. She is likely to be less educated
than the men of the family. Yet, she is trapped. Her lack of
mobility and her lack of literacy will make her even less likely
to be able to improve her farming. It is a trap, the most
fundamental trap of poverty. To help the farmer get out of this
trap, we are trying to establish an internet-based agricultural
advisory service. We know that we may never reach this farmer
directly, but we hope to access networks that might benefit
her: for example, farmers’ associations, cooperatives, voluntary
associations, schools, governmental services and foreign
voluntary bodies. Through their intermediation, we hope to
deliver information of everyday practical support.
The main challenge concerning African agriculture is the general
lack of education. To improve agriculture, the farmer needs to
have access to knowledge. That is sadly lacking. Enormous
efforts have been made at national and international level to
raise the profile of African agriculture, but many of these miss
the most important point: the real challenge is to change
agricultural practices rather than policy.
Although it is often assumed there is sufficient agricultural
knowledge at grassroots level, this isn’t the case. In a recent
field study in Ethiopia, I discovered that not one of the 25 or
so people I talked to in different regions knew that the manure
that one could find everywhere − cows, camels, goat, sheep,
donkeys − contained little beasties that can enrich the soil.
Most of them had learnt in the last few years that manure is
good for the land and, therefore, once a year, before the start of
the rainy season, they sent the kids to collect it and spread it
over their soil. However, they did not know that that dry
manure has only a fraction of the value of fresh manure, so an
opportunity to further enhance their soil was lost. A correspondent with extensive experience of Ghana told me that
most fruit growers did not realise that they could pass on plant
diseases by swapping cuttings.
We propose to use the web and mobile telephony to spread
agricultural advice to African farmers. Mobile telephony and
the internet have made giant in-roads across Africa over the
last few years and we plan to use texts, messages, videos and
animation as appropriate.
The Africa Agricultural Network (AAN) will consist of two core
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elements. The first will be a system to allow farmers to place
questions about specific agricultural concerns; the second will
be a ‘knowledge’ databank of experts who have the experience
to answer those questions. We expect there will be a substantial
number of questions once the system goes public, so we are
being very cautious about advertising it. However, we want to
proceed with the knowledge databank. To this end, we are setting
up ‘forums’ (i.e. specialist groups) for each sector: water, crops,
seed preservation, storage, energy, etc. These forums will allow
questions to be discussed by 'experts' and considered answers given.
It is vital that the right answer be given; it must be appropriate
to the situation, the climate, the location. The solution from
one part of Africa could be totally inappropriate to another part
of Africa. Farmers in the central regions of Ethiopia cannot use
the system for gathering water used by farmers elsewhere
which consists of digging a shallow grave, covering the base
with a sheet of tarpaulin, and then gathering the water. This is
because, in the hot climate of Southern and Central Ethiopia,
the water attracts malaria parasites and become highly infectious.
When we have established the right answer to a general question,
it will be placed on a library FAQ site for general use. We are
confident that, over a short period of time, most of the members
of the forums will be based in Africa, working in the field or in
research establishments or universities. To start with, however,
we are tapping for expertise from any relevant source.
An appeal to the readers of Agriculture for Development
We are now in the process of creating the different forums. We
need people who have experienced agricultural work at the grassroots and can help us formulate a range of sample questions and
sample answers, in preparation to going public. We need to set up
a system that can grow with the project. Would you be able to
deliver answers to every-day questions from farmers: “my
tomatoes have blight; how do I cure it?”; “how do I preserve my
seeds for the next season?”; “how do I prevent rats from eating
my plants?” If you have expertise, comments, ideas, contacts or
wish to be involved in any relevant way, do get in touch. Please
help us develop each of the different forums and therefore get
ready to answer the different questions; and if anyone might have
time to be convenor or moderator for any of the specialties, do
give us a hand, please!
The Executive Committee of the Tropical Agriculture Association
in the UK has expressed its support to the project.
www.ethical-events.org
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International Agricultural Research News
CGIAR
Research
Programme
on Livestock
and Fish
In January 2012, a new CGIAR Research
Programme got underway entitled ‘More
Meat, Milk and Fish by and for the
Poor’. With expected funding of almost
US$100 million for the first three years,
the Programme aims to sustainably
increase the productivity of small-scale
livestock and fish systems and make
meat, milk and fish more available and
affordable to poor consumers in the
developing world. The heart of the
programme focuses on nine value
chains that are important to smallholders and have a high potential for
improvement.1
The International Livestock Research
Institute (ILRI) leads the Programme
in collaboration with the Centro
Internacional de Agricultura Tropical
(CIAT), the International Center for
Agricultural Research in the Dry Areas
(ICARDA) and WorldFish. Many other
national and international partners are
also involved, both in the work on value
chains and in associated strategic
research on animal genetics, health and
feeding.
The programme, which integrates
strong elements on gender, monitoring
and evaluation, aims over the next 10
years to:

• double the productivity and incomes
from dairying and pigs in 100,000
households in India, Tanzania,
Uganda and Vietnam, and in 50,000
households in Central America;
• increase the supply of fish by 615,000
tonnes annually in Egypt, and 11,000
tonnes in Uganda;
• increase national meat production in
Ethiopia and Mali by 5,000 tonnes
annually, thereby doubling incomes
from livestock in 70,000 households.

Silvopastoral
systems in
Central
America
The Tropical Agricultural Research and
Higher Education Centre (Spanish
acronym CATIE) is an international
centre headquartered in Costa Rica and
a founding member of the Association of
International Research and Development
Centres for Agriculture (AIRDC)2.
CATIE’s Livestock Production and
Environmental Management Program
has for a number of years been studying
the effect of different livestock
management systems on productivity
and greenhouse gas emissions, and in
particular how systems that combine
trees or shrubs with pastures,
(silvopastoral systems) might help
farms to become carbon neutral.
Research in seasonally dry areas of
Nicaragua found that silvopastoral cattle
systems were more stable and were able to
produce higher milk yields (4kg/cow/day)

than conventional cattle production
systems (2.5 kg/cow/day). The incorporation
of trees and shrubs of good nutritive value
was associated with a reduction in
methane emissions of more than 30%, and
the carbon footprint was lower than that of
conventional systems (1.1 vs 2.2 ton
CO2/kg milk corrected for fat).
Costa Rica has set the goal of becoming
carbon neutral by 2021 and, in this
framework, the Ministry of Agriculture
and Environment is implementing
various policies and incentives aimed at
reducing agricultural greenhouse gas
emissions. CATIE is collaborating with
the Ministry as well as the US State
Department and USDA to help the
private sector in Costa Rica (e.g. the
large Dos Pinos milk cooperative)
introduce low-emission cattle production
systems based on the silvopastoral
technologies pioneered by CATIE.
Muhammad Ibrahim, head of CATIE’s
Livestock Production and Environmental
Management Program, concludes that
the transition from conventional to
silvopastoral production systems
represents an enormous opportunity for
Costa Rica to achieve its target of
carbon neutrality.
1
2

For more information see: www.livestockfish.cgiar.org/
See Agriculture for Development 2012, No 16. p.7

News update
from
ICARDA,
Syria
At the end of June 2012, armed groups
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broke into ICARDA’s headquarters at Tel
Hadia, near Aleppo, Syria, and stole
vehicles, machinery, and equipment.
Subsequently, the small ruminant unit
was looted but, at the time of writing
this article in late September 2012, all
other buildings and laboratories remain
intact. Financial systems and corporate
and research databases have all now
been transferred to the cloud and
ICARDA’s entire germplasm collections
have been duplicated in locations
outside Syria. The experimental and
seed increase plots were all successfully
harvested before the end of July and
preparations have now begun for the
2012/2013 season.

The Ethiopian Institute of Agricultural
Research, together with ICARDA, ILRI
and the University of Natural Resources
and Life Sciences, Vienna, have jointly
initiated community-based, participatory
sheep breeding and production schemes
in four regions of Ethiopia. Eight
communities are participating in the
project, which involves about 500
households and more than 9,000 sheep.

CGIAR
speaking
with one
voice

Twice a year, young rams are selected
for breeding based on their performance,
with the non-selected lambs being
fattened for market. Although it will take
more time until genetic gains can be
fully evaluated, it is clear that the
previous negative selection has been

Minimal fieldwork is still taking place at
Tel Hadia under protection from the
Government as well as local communities.
However, all expatriate staff members
have relocated temporarily to ICARDA’s
offices in Jordan, Lebanon, Ethiopia,
Egypt, Morocco, Lebanon, Turkey and
Tunisia.

reversed as the fastest growing lambs
are now being retained for breeding
instead of ending up prematurely in the
pot – a development made possible by
the establishment of a revolving fund to
help farmers better manage their cash
flows.

Last June, CGIAR issued new branding
guidelines with the first principle stating,”CGIAR will speak with one voice”.
Henceforth, ‘CGIAR’ should not be
spelled out or translated, but promoted
as a recognizable name in itself. Thus, it
no longer takes the definite article but
can be used in conjunction with the
new tagline: CGIAR is a global research
partnership for a food secure future4.

Sheep
breeding in
Ethiopia
In spite of the difficulties in Syria,
ICARDA continues to make good
progress elsewhere, for example in
Ethiopia, where the productivity of
sheep is among the lowest in Africa. Past
attempts to raise productivity through
centralized breeding schemes and
crossing imported breeds with local
ones have met with little success. Now,
alternative, community-based breeding
schemes, focusing on improving
indigenous breeds, are attracting
widespread interest.
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Guidelines for community based
breeding have been developed and
published3 and the project has already
had a positive influence on policy, with
federal and regional research systems
revising their breeding schemes to
incorporate participatory approaches. In
addition, a number of animal health
workers have been trained to provide
basic health services and a range of
productive
forages
have
been
established in plots at several project
sites.
Preliminary data show that market sales
have increased through a greater
number of lambs being born per ewe,
higher birth weights, and reduced
mortality due to a combination of
breeding, improved health care and
better feeding.

See: http://www.icarda.org/docrep/Training
_Manuals/Guidelines/Guidelines_for_sheep_
breeding.pdf
4
For more information see:
http://library.cgiar.org/bitsream/handle/10947/
2699/CGIAR_Branding_Guidelines_and_Toolkit
.pdf
3
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Livestock sector development for poverty
reduction: An economic and policy
perspective - Livestock’s many virtues, by
J Otte, A Costales, J Dijkman, U Pica-Ciamarra,
T Robinson,V Ahuja, C Ly and D Roland-Holst.
FAO, 2012. (FAO’s Pro-Poor Livestock Policy
Initiative).
About 15 years ago, there was a big buzz
about the ‘Livestock Revolution’ and its
potential to reduce poverty, given that a
large proportion of livestock in LDCs is
owned by poor livestock-keepers. However,
around the same time, there was increasing
recognition that technology-oriented
agricultural projects had largely failed to
contribute significantly to broad-based
poverty reduction, and that poor
livestock-keepers had not yet benefitted
much from the livestock revolution. This
gave rise to the emergence of an alternative
development paradigm that placed much
greater emphasis on pro-poor institutions
and policies, and the establishment of FAO’s
Pro-Poor Livestock Policy Initiative (PPLPI),
of which DFID was a major donor.
Thanks in part to the PPLPI’s work, there is
even greater awareness now that there can
be increased international demand for
livestock products without poor livestockkeepers benefitting from that, and that the
poverty reduction potential of the livestock
revolution will only be realised if governments
make a conscious decision to adopt
appropriate institutions and policies. But
what should those institutions and policies
be and what steps should governments be
taking? This book summarizes the lessons
learned by PPLPI’s multi-year, intensive
global endeavour to advance livestock sector policy in ways that confer the greatest
benefit to poor people.
The report argues that “Regrettably,
livestock’s potential for poverty reduction
associated with appropriate sector
development remains largely untapped”.
According to the authors, there are a number
of reasons for this. These include:
• market and institutional imperfections;
• prevailing policy paradigms in developing
countries, which they say have a systematic
bias towards industrialization and
concentration favouring large-scale over
small-scale operators; and

• the under-provision of public goods and
services, the consequences of which
disproportionately affect the poor.
The report provides evidence that there
tends to be a divergence in the priorities of
policy-makers and livestock keepers, and
concludes that this often results in livestock
sector development policies that contribute
little to poverty alleviation. Governments
generally focus livestock development
policies on marketed products, whereas
many livestock keepers attach greater importance to the other services that livestock provide, such as manure, draught
power and insurance against risk.
The authors see the recent and current
expansion of markets (especially urban
ones) for animal-source foods (ASFs) in
developing countries as representing
enormous income potential for the rural
poor, given that many of them own
livestock. They argue that growth of the
livestock sector in response to increased
urban demand can launch a self-perpetuating
process of economic growth and development.
However, who benefits from this expansion
- rural smallholders or rapidly expanding
agrifood industries? - and in what ways, will
depend to a significant extent on policy
decisions. (The magnitude of negative
environmental and public health externalities
associated with livestock will also be
strongly influenced by the ways in which the
livestock sector grows.)
The report concludes that “Although
poverty is very common in sparsely populated
(remote) areas, the majority of the rural
poor live in reasonable proximity to (small
and large) urban centres. This suggests a
strategy for poverty reduction that
promotes market access incrementally,
radiating outwards from urban areas”.
Policies for inclusive development are
needed to facilitate smallholders’ access to
markets, including determined policy
commitments to overcoming existing entry
barriers, information and agency failures,
and historic bias in favour of integrated
agrifood enterprise development. Entry
barriers include limited access to
investment funds and suitable technologies.
Enabling policies are needed that facilitate

investment and technology transfer,
combined with more specific policy
measures to facilitate smallholder participation
and value-creation, including product
certification, producer cooperatives and
contracting.
The authors distinguish two categories of
rural poor, the poorest of the poor and the
less poor. They argue that more rapid gains
in poverty reduction through agricultural
intensification may be obtained by focusing
policy interventions on the most eligible
“upper” smallholders in “favoured” areas
(although not the poorest of the poor,
these households are still predominantly
poor), rather than on the poorest of the
poor. They note that livestock do not
provide many growth opportunities for the
poorest of the poor, but act as important
safety nets. Consequently, policy emphasis
here should be directed to reducing
vulnerability, for example, by protecting
livestock assets.
There is evidence that PPLPI’s work on propoor policy and institutional change has
“influenced global thinking in these areas”;
and anyone wanting to gain a greater
understanding of the issues and the way
forward should read this report.
Czech Conroy
Organic Production and Food Quality:
A Down to Earth Analysis.
Robert Blair, 2011.
ISBN-13: 978-0-8138-1217-5.
Hardcover, 296 pages, £130.
Wiley-Blackwell, USA and UK.
This unique book gives an objective and
thorough view of a major issue in health,
nutrition, food quality, the environment and
food production systems and is of interest
to consumers, farmers, nutritionists, medical
specialists, environmentalists and businesses
in the food chain. The topic of organic food
is confused by prejudice and ignorance that
are fed by the hitherto lack of such a book
in which the author examines all the
published evidence with a dispassionate
thoroughness that has no flavour of a
preformed opinion.
There is confusion and conflict. On one
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side, economic interests dominate the
agenda, often supported by scientists
whose worldview is nurtured by the
spectacular increases in food production
from conventional, intensive large-scale
farming. On the other hand, those who
question the perfection of science in food
production suspect that chemical farming
has negative long-term side-effects for
human nutrition and health, for the soil,
plants and animals used in farming, for the
environment and for the overall quality of
life. Their views have often been perceived
as marginal, unscientific, irrational, heretical
and even prejudicial to feeding the world.
Recently, however, many authentic publications
have appeared which the author has
marshalled to highlight areas of apparent
similarity and difference between organic
and conventional foods.
The book has major sections on the food
types: vegetables, fruit, cereals, meat and fish,
milk and milk products, and eggs. In each
section, evidence is presented on pesticide
and chemical residues and contaminants,
other toxic and antinutritional compounds,
hormones, microbial contamination problems,
mycotoxins and antibiotic use and residues.
Other relevant topics are covered including
the processing of products, raw milk,
genetically-modified crops, cloning, mad-cow
disease, cholesterol and food poisoning.
The evidence is presented on nutrient
concentrations, organoleptic
quality,
preserves, appearance and consumer findings
plus a comprehensive list of the references.
There are major sections on the thorny
issues of ‘Is organic food safe?’ and ‘Is
organic food more nutritious and tasty?’
The author does not offer opinions but
documents the reliable published evidence
on each class of food product for residues,
frequency of food poisoning, health studies,
nutritional analyses, consumer views, health
of farmers and farm workers, etc.
In the final chapter, the author states the
current view of many scientists and
government agencies worldwide that
organic and conventional foods are fairly
similar in nutritional quality and freedom
from harmful chemical residues. He notes
the inability to define ‘fairly similar’ more
precisely. By this point in his study, the
author is well placed to summarise the main
differences shown by the evidence. Organic
products show some significant differences
compared with conventional food including
preferred taste, longer storage life of some
fruit and vegetables, leaner but less tender
24

beef with less marbling, lower nitrate and
higher antioxidants, higher contents of
polyunsaturated fatty acids, pig and poultry
meat slightly tougher with enhanced flavour
and some slight differences in milk and eggs.
In summary, the main attractions of organic
compared with conventional foods appear
to be in the area of taste, freshness and the
issue of nitrates and phenolic contents. The
author recognises there is no evidence yet
available on whether people eating organic
foods live longer.
Although, the rhetoric should be quieted by
this book, the meta-narrative is far from
complete and more research is urgently
required. A new edition of this book will
undoubtedly be needed in a few years.
Prof. John Hodges
Email: hodges.chalet@gmail.com
The landgrabbers: the new fight over who
owns the planet
Fred Pearce, 2012.
ISBN 9781905811731/748
London: Eden Project Books
“Must the world’s peasants give up their lands
to feed the rest of us?”(p.xi)
The eminent science writer Fred Pearce has
written another excellent book, this time
on the disturbing trend by which some
people and corporations with money and
influence, and abetted by some governments,
contrive to sequester large areas of the
planet for (supposedly) ‘feeding the world’
in future and hoping to make much money,
and imported food, out of it. With this
comes greed, corruption, complicity,
ineptitude, wild assumptions, unfulfilled
promises, obscurity, destruction, displacement, intimidation, ruthlessness – the list is long.
The author has travelled widely across the
world, observed keenly, questioned astutely,
and then written clearly. The result is a ‘pageturner’ book of (mostly) horrors, illuminating
what damages and injustices have and
are being done both to the land and
ecosystems the landgrabbers (and watergrabbers) are disturbing, and to the indigenous
peoples who formerly, and with justification,
claimed them as their own. Guesstimates of
the total area already grabbed range from
63 million to 227 million hectares – but
who knows? They include also ‘water-grabbers’
– those who divert flows onto their
favoured enterprises, buy-up water-licences,
and deplete virtually irreplaceable fossil
water-bodies for massive irrigation schemes.
They are not just rich individuals, but also

corporations, which front for some national
governments.
If half the world’s population is now urban
(Ag4Dev.16, p.42, Bookstack: ’Sustainable
Food Planning’), then the other half is mainly
rural. This book is about the plight of the
rural small farmers displaced and traumatized,
and about the plight of the ecosystems
which have supported them in the past, but
which increasingly are, or are at increasing
risk of being, unable to do so in the future,
due to the unprincipled depredations of the
landgrabbers.
Part of the problem is that we now have
not only ‘casino banking’ but also ‘casino
agriculture’, in which there is no guarantee
of technical knowledge or capacity to treat
soils as living entities rather than just ‘dirt’.
Whereas, in the past, ‘futures’ in agricultural
items were based on the prices of, e.g., pork
bellies, wheat, ethanol, etc. at the time of
dealing, now farmland itself in many parts
of the world has become the subject of
pure speculation on the money-markets,
with all the potentials for guesswork,
chicanery and price fluctuations. But, as a
hedge-fund manager stated to the US Senate
in 2008: “It’s not like real estate and stocks when food prices double, people starve” [p.29].
Land- and water-grabbing individuals,
corporations, countries – their funds and
their proxy agents - are having dire effects
on land and peoples in other countries, not
only their own: e.g., Saudi Arabian funds in
Senegal (rice)[p.40]; Americans in Liberia
(rubber) [p.86]; Britons in, e.g., Venezuela
(cattle) [p.169]; Qatar in Australia
(sheep)[p.190]; Chinese in Indonesia
(logging) [p.206]; Brazilians in Mozambique
[p.286].
In addition to displacing people, stealing
lands and water, and corrupting officials,
perhaps the worst violations of good sense
are often to the land itself, in the processes
of using it for the newly-imposed purposes:
for example: widespread destruction of
forests by loggers; overgrazing by sheep;
waterlogging by poorly-managed irrigation;
soil compaction by tillage and traffic; worsened hydrological conditions in catchments
due to ill-advised tillage. The mistreatment
of soils for plant production which leads to
such calamities reduces not only present
potential but also the soils’ capacity for selfrenewal – the basis of true sustainability
into the future.
Since the 1940s, our approaches to soil
management have diverged in opposite
directions: from Harry Ferguson’s
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lightweight low-powered ‘little grey tractors’
with their hydraulic control system to the
soil-compacting monsters available today;
from tillage to no-till farming systems; and
from time-honoured rice-production methods
to the surprising yield-benefits of the
System of Rice Intensification.
Alongside these improvements, there are
other contributions: a more-secure future:
wider awareness of what is happening;
much wider understanding of how
agro-ecosystems and their plant/soil
interactions function and the management
they most need; reliance on the skills,
experience and inventiveness of rural
smallholders. In Russia household plots
occupy just 6 percent of the country’s
farmland but produce half of its total
agricultural products (p.134); and some 60
percent of Brazil’s basic foodstuffs still come
from campesinos farming fewer than 20
hectares(p.142). But will the grabbers take
these on board, to benefit the earth and its
peoples, or just their own financial ‘bottom
line’?
Read the book, be appalled, then build
pressures for change towards stability and
sustainability of better yields.
Francis Shaxson
Plant Evolution and the
Origin of Crop Species
By J F Hancock, Michigan State
University, USA.
July 2012, Hardback , 256 Pages.
ISBN 9781845938017 £85.00 / $160.00 /
€110.00. CAB International.
The genetic variability that developed in
plants during their evolution forms the basis
of their domestication and breeding into
the crops grown today for food, fuel and
other industrial uses. This third edition of
Plant Evolution and the Origin of Crop
Species brings the subject up-to-date, with
more emphasis on crop origins. Beginning
with a description of the processes of
evolution in native and cultivated plants,
the book reviews the origins of crop
domestication and their subsequent
development over time. All major crop
species are discussed, including cereals,
protein plants, starch crops, fruits
and vegetables, from their origins to
conservation of their genetic resources for
future development.

genetic variability through genome
development and polyploidy to speciation.
Part 2 covers agricultural origins and crop
evolution with the dynamics of
domestication of the main groups of crop
plants and includes a chapter on germplasm
resources.
Productivity Growth in
Agriculture
An International Perspective
Eds K O Fuglie, formerly Oregon
State University, USA, Sun Ling
Wang and E Ball, USDA, USA. 2012.
CAB International,Wallingford.
c.368 pages / Hardback / 244x172 mm /
72 illustrations. ISBN: 9781845939212
£95/US$180/€125
Increasing food prices have renewed
concerns about long-term agricultural
demand and supply in the global economy.
This book looks at results, methods, and
data on international agricultural productivity
for a better understanding of long-run
trends and the policies that determine
them. By presenting an international
assessment of total factor productivity
growth in agriculture, including up-to-date
empirical analysis for developed and
developing countries and regions, it provides a response to the rising global scarcity
of agricultural production.
The book is in four parts. Part 1 covers
Agricultural Productivity in Developed and
Transition Countries with chapters dealing
with the USA, Canada, Australia, the
transition economies of the former Soviet
Union and Eastern Europe, and Western
Europe. Part 2 is concerned with Agricultural
Productivity in Asia and Latin America.
Chapters here cover Brazil, China, India,
Indonesia and Thailand. Part 3 deals with
Agricultural Productivity in Africa, with two
chapters covering Sub-Saharan Africa and
one on South Africa. The final part is
concerned with Global Perspectives on
Agricultural Productivity and has chapters
dealing with the contribution of fixed
capital to growth in agriculture and the role
of technology capital in productivity growth.
The book prvides essential reading for
researchers, policy makers and students.

The book is divided into two sections. Part
1 covers the evolutionary processes
involving chromosome structure and
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Global warming - is it real, and
should we worry?
Part 2 - should we worry?
Hereward Corley1

Hereward Corley was head of research for Unilever Plantations for 15 years, and is now an independent consultant on
plantation crops, working mainly on oil palm and tea. He claims that he is not a climate sceptic, but simply a sceptic,
as any scientist should be.
In Part 1 of this review (Corley, 2012), I showed that temperature
has risen over the last few decades, but that it is not certain
that this was caused by rising CO2 level, and other factors may
have contributed. Here I show that rising CO2 will be beneficial
for agriculture, while claims that rising temperature will have
seriously harmful effects are unsupported by observations. In
these circumstances, the imposition of energy policies that
could be economically damaging, particularly for the poorest
people, does not appear justified.

If global warming continues, what
effects will it have?
The IPCC computer model projections suggest that temperatures
might rise by as much as 5°C by 2100. Despite doubts about these
projections, they do provide a ‘worst case’ scenario for which we
should be prepared. Two separate aspects of climate change need
to be considered: rising CO2; and rising temperature. Both CO2 and
temperature have already risen over the last 50 years, so responses
to these changes may indicate what to expect in future, while also
providing a test of the validity of the model projections. If the
present rate of increase were to continue, CO2 would reach 520
ppm by 2100, and 700 ppm in 200 years time. To what extent
temperature will also rise in future remains uncertain, as
emphasised in Part 1.

Effects of rising CO2
Carbon dioxide is sometimes described as a pollutant, but this
is nonsensical. Without CO2, there would be no photosynthesis,
and without photosynthesis there would be little or no life on
earth. The direct effects of increasing CO2 are entirely beneficial;
it is only the indirect effects that are possibly harmful.
Beneficial effects
In most plants with the ‘C3’ photosynthetic pathway, the rate of
photosynthesis is limited by CO2 level. In tropical grasses such as
maize and sorghum with the ‘C4’ pathway, photosynthesis is not
normally limited by CO2, but rice, wheat and most other major
crops are C3 species, and higher CO2 levels will allow greater
photosynthetic production. This is exploited by glasshouse
vegetable producers, who raise CO2 to as much as 1000 ppm to
boost yields. Results of thousands of studies of the effects of
increased CO2 level on photosynthesis and crop growth are
summarised at www.co2science.org. Idso and Idso (2000)
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estimated that an increase in CO2 level of 300 ppm would increase
C3 cereal yields by an average of 49%.
A further benefit is that stomatal aperture, and hence
transpiration, is reduced under high CO2 (Ainsworth and
Rogers, 2007). This should lead to improved water use
efficiency, and will be important as demand for water increases.
Harmful effects
The most important harmful effect postulated for rising CO2
is acidification of the oceans. Less-alkaline water may adversely
affect marine organisms with calcium skeletons, such as
corals. However, hundreds of studies summarised at
www.co2science.org suggest that the effects of ocean
acidification will be small, and harmful effects have been
exaggerated. Pandolfi et al. (2011) noted that tropical reef
organisms have existed for 540 million years, with atmospheric
CO2 level sometimes as high as 6000 ppm, 15 times today’s level.

Possible effects of rising temperature
The effects of rising CO2 are predominantly beneficial, but the
predicted effects of rising temperatures are mostly harmful. It
is therefore important to understand how likely it is that these
predicted effects will actually occur.
Beneficial effects
In temperate climates the length of the growing season and
the latitudinal limits for most crops are usually determined by
minimum temperature. Thus rising temperatures should be
beneficial (Cabas et al., 2010; Jaggard et al., 2010). In China
between 1980 and 2000, for example, 32 million hectares of land
became suitable for winter wheat because of rising temperature
(Dong et al., 2009).
Harmful effects
The IPCC reports predict a range of harmful and dangerous consequences of global warming (IPCC, 2007). These predictions, listed
below, are based on projections from computer models of climate,
but as discussed in the first part of this review, there are doubts
about the validity of these projections. If they are valid, then trends
should already have been initiated by the warming which has
occurred over the last century.
1

This paper is based on a talk given to the Tropical Growers’ Association in

London, April 2011, and on a longer paper published in The Planter (88: 29-55,
2012. Readers wanting more detail can obtain the original from the author at
Herewardc@aol.com).
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More frequent hurricanes - Hurricanes, cyclones and typhoons
develop over warm seas, so warmer seas might increase their
frequency. However, Maue (2011) found no increase in
frequency of hurricanes over the last 40 years, and activity in
terms of energy is currently at a 30-year low. So far, therefore,
this prediction from the models is not supported.
More frequent and severe floods and drought - It is suggested
that rainfall may become more concentrated into intense
events, with longer dry periods in between. This could lead to
both more severe droughts and more serious floods, though
the climate modellers accept that they cannot predict rainfall
or cloud cover reliably (Trenberth, 2011).
In Europe, flooding over the last millennium was worse during
the Little Ice Age (LIA) than during either the Mediaeval or the
current warm periods (e.g. Macklin et al., 2005; Llasat et al.,
2005), and studies on other continents have shown similar
trends. The damage caused by floods may be increasing,
because of increased population densities and a trend towards
building on known flood plains, but the evidence suggests that
in a warmer climate floods should be less severe, in contrast to
the IPCC prediction.
Verschuren et al. (2000) found that in East Africa the Mediaeval
Warm Period (MWP) was drier and the LIA wetter than today,
and in recent years global average drought severity has been
increasing (Figure 1), in agreement with the projections (but
note that temperature is one of the variables used to calculate
the Palmer Drought Index). However, Dai (2011) considered
that at least part of the recent drying was related to changes in
ocean currents (El Niño, Atlantic currents), rather than directly
to global warming. In the Amazon basin, average rainfall has
not decreased over the last 80 years (Satyamurty et al., 2010);
in the Lake Victoria basin, rainfall has increased by 24 % over
the last century (Kizza et al., 2009). Kumar et al. (2010) found
no decline in rainfall in India from 1871-2005. Thus the
evidence for increasing drought is questionable.

Drought severity index
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Figure 1. Annual means for Global Palmer Drought Severity Index (negative
values indicate drought). Data from: KNMI Climate Explorer http://climexp.knmi.nl

Increased human mortality - More severe heat waves, together
with enhanced disease spread, are predicted to increase
mortality. However, in temperate and sub-tropical climates,
rising temperatures cause a greater reduction in winter deaths
than any increase in summer deaths (Christidis et al., 2010;
Bi et al., 2008). As for disease incidence, other factors
(vaccines, control of vectors, nutritional status) have much
greater influence than temperature. There has been a marked
decline in malaria over the last century despite rising temperature
(Gething et al., 2010), and the projected future increase could
be offset by a moderate increase in control measures.

Randolph (2009) concluded that “there is no single infectious
disease whose increased incidence over recent decades can be
reliably attributed to climate change”.
Mass extinctions - The prediction here is that climate change
will be so rapid that numerous species will be unable to adapt
quickly enough or migrate fast enough to survive. However,
over recent decades plant and animal species have expanded
their upper altitude and northern latitude boundaries without
change in lower or southern boundaries, so that species
richness has increased (e.g. Holzinger et al., 2008; Le Roux and
McGeoch, 2008; Parmesan et al., 1999; Maclean et al., 2008)
Willis et al. (2010) reviewed fossil records from areas where
temperature rises of as much as 10°C in less than 60 years are
known to have occurred. Ecosystems had changed and
populations had moved rapidly, but there was no evidence for
large-scale extinction.
There is no doubt that many species are threatened with
extinction, but the main threat is not climate change but
land-use change, with indiscriminate logging of tropical
forest being an important contributor. Greater agricultural
production per unit area from rising CO2 might reduce the
pressure for land-use change, thus helping to reduce biodiversity
loss.
Coral bleaching - Under temperature and other stresses, corals
expel the photosynthetic algae which normally live symbiotically
within their tissues, and on which they depend for carbohydrate
supply. However, coral usually recovers after bleaching
(Osborne et al., 2011), and its tolerance to subsequent periods
of high temperature is then improved (e.g. Maynard et al.,
2008; Dunne and Brown, 2001). It is clear that corals can
adapt to changing temperatures; they have existed for over 200
million years, with temperatures sometimes more than 5°C
higher than at present. Cooper et al. (2012) found that
calcification rates have increased as temperature rose in recent
decades.
Declining vegetative productivity - It is predicted that rising
temperatures and extreme weather will critically damage
ecosystems, but this is contrary to most of the evidence. The
positive effects of rising CO2 on plant growth are noted above,
and Wang et al. (2012) showed that temperatures up to 6°C
above the present would not reduce the CO2 fertilisation effect.
Leakey et al. (2012) noted the paucity of studies of the CO2
effect in the tropics, but global primary production increased
by 6% between 1982 and 1999 (Nemani et al., 2004), while
satellite data showed increased global vegetation cover over 25
years to 2005 (Liu et al., 2010).
Chavez et al. (2011) found that phytoplankton density has
increased recently, and was low during the LIA, indicating that
rising temperatures and CO2 are beneficial in the marine
environment also.
Rising sea level - Here the predictions are supported by
observations, at least qualitatively. Mean sea level has risen by
nearly 20 cm over the last century; and recently at a rate of
about 30 mm/decade, within the range projected by the IPCC
(2007) of 25-75 mm/decade. If this is due to rising temperatures,
then continuing sea level rise will depend on the likelihood of
continuing temperature rise (doubts over this were discussed
in Part 1). However, Chambers et al. (in press) suggest that the
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recent rise may simply be the rising phase of a 60-year cycle.
One much-quoted consequence of sea level rise is the
submersion of low-lying islands, but Webb and Kench (2010)
found that Pacific atolls had maintained or increased their size
over the past 20 to 60 years, despite a sea level rise of 2
mm/year.
Summary – Many scientists have used the projections from
climate models as input data for other studies, apparently
without considering whether the projections are realistic.
Comparisons with actual data show that, in most respects, the
models fail to simulate the past, so projections must be viewed
with caution.

What can we expect for tropical
agriculture?
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It seems probable that atmospheric CO2 level will continue to
rise, as efforts to curb emissions have not so far been successful.
Satellite data show that the recent temperature rise has been
smaller in the tropics than in the Northern hemisphere (Figure
2). The median IPCC projections for the temperature rise by
2100 are 2.5 °C for SE Asia, and 3.3 °C for West Africa, Central
America and Amazonia (IPCC, 2007). Sea level may rise, and
an increase in drought frequency is possible, but as discussed
above other harmful effects projected from the climate models
are not supported by recent trends.

2010

Tropics

Figure 2. Temperature deviations from long term mean, in the tropics and
northern hemisphere (Note that temperature scales are offset). Satellite data
from University of Alabama, Huntsville (http://www.drroyspencer.com). Mean
rise for northern hemisphere: 2 °C/century; for tropics: 0.8 °C/century

Tropical tree crops
Rising CO2 – All the important tree crops are C3 species, which
should benefit from rising CO2. With doubled CO2 level,
biomass production by nursery oil palms increased by 113%
(Ibrahim et al., 2010), a 30% increase in photosynthesis in
cocoa was observed (Baligar et al., 2008), and an increase in
biomass of 18% in rubber (Devakumar et al., 1998). Squire
(1977) considered that tea yields are not limited by photosynthetic
production, implying that higher CO2 might have little effect,
but Wijeratne et al. (2007) observed a 35% yield increase.
Rising temperature - The natural distribution of the coconut
is probably limited by low temperatures (Mao, 1986), so rising
temperatures might extend the latitude limits for this crop.
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Filho et al. (1993) found that leaf flushing of rubber stops
below 16°C, so rising temperature should be beneficial at high
latitudes. For oil palm, Blach-Overgaard et al. (2010) found
that annual rainfall was more important than temperature in
affecting natural distribution in Africa, so rising temperatures
may not change latitude limits for that crop. Changed rainfall
distribution might be important, but climate models do not
give reliable rainfall projections.
In tea, rate of shoot growth depends on temperature, which
often limits yield at altitude in the tropics (Squire, 1979;
Tanton, 1982), so rising temperature should be beneficial.
However, in the lowlands and the subtropics, high temperatures
may limit tea yields at times (Wijeratne, 1996), so in such areas
yields might be reduced.
Lehrian et al. (1980) found that composition of cocoa butter
changed, with increased solid fat content at elevated temperature,
a desirable change. Thus in areas such as Bahia in Brazil where
temperatures are relatively low, cocoa quality could be
improved. In tea and coffee, in contrast, quality tends to
decline as temperature rises (Owuor, 1992; Da Matta et al.,
2007).
Food crops
Two hundred studies of rice showed a biomass increase
averaging 36% when CO2 was increased by 300 ppm (for
references see www.CO2science.com). For cassava, 4 studies
showed an average increase of 14%, while 17 studies of
Phaseolus vulgaris gave an average increase of 64%. Wang et
al. (2012) found an average increase in biomass for C3 crops
of about 30% at elevated CO2, with no effect of temperature
over a range from ‘no change’ to more than 8 °C above the
present.
The response of C4 species to increased CO2 is expected to be
smaller than for C3 species, and Wang et al. (2012) only found
a response at elevated temperatures. However, 24 studies of
maize gave an average increase of 24% at elevated CO2 level,
while 28 studies of Sorghum bicolor gave 20% (www.CO2
science.com), so even these C4 species may benefit from
climate change.
If drought becomes more frequent, that could be problematic,
but improved water use efficiency should help. As noted above,
projections of future rainfall distribution are not reliable, and
any recent increase in drought may be attributable to changes
in ocean currents rather than to global warming.
Possible effects of climate change on livestock production are
covered in a separate paper (see Morton, in this issue) and will
not be discussed here.

Concluding remarks
This is not intended to be a comprehensive review; my
objective is simply to show that much reliable work has been
published which casts doubt on the statement that “the
science is settled”. I do not claim that the IPCC projections
for future climate are wrong, but simply that there are grounds
for reasonable doubt, and the projections should be treated
with caution.
Computer models project a temperature rise of up to 5 oC by
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2100, but real-world observations indicate that doubling of CO2
may cause a rise of less than 1°C (Corley, 2012). Even if the
models prove right, most of the postulated harmful effects are
hypothetical, and not supported by recent trends. Conversely,
the benefits of rising CO2 for agricultural production are well
known, based on thousands of experiments, and can make an
important contribution to food production for the expected
world population of over 9 billion people. CO2 is food for plants,
and plants are food for people; more CO2 means more food.
In this situation, curbs on CO2 emissions are not only hard to
justify, but are probably undesirable. We must plan for possible
effects of climate change if the computer models prove
correct, but trying, perhaps ineffectively, to prevent climate
change by using subsidies and carbon taxes to force the
public along a particular path is not a sensible policy. More
expensive energy, whether from heavily taxed fossil fuels or
inefficient renewable sources, will mainly harm the world’s
poorest, and will hinder development in the less developed
nations. Prosperity will not be increased by raising the cost of
energy.
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Mailbox
Appreciation for Agriculture for Development No 16
Dear Sir,
I have been a subscriber to TAA for several years now, but have never contacted you before.
On receipt of the latest issue of Agriculture for Development (No 16, Summer 2012), I felt that it would be remiss of me not to
e-mail you to express my thanks for two of the best, and most rational articles that I have ever read, namely the summary of the
Seventh Hugh Bunting Memorial lecture (The Future of Agriculture through a Hunger Eradication Lens) given by Andrew
Macmillan, and the Global Warming article by Hereward Corley.
Once again, many thanks for such high quality material. Both articles introduced a level of quiet intelligence and sanity into what
are frequently confused topics.
Warm wishes from sunny Thailand,
Andrew Murison
Bangkok, Thailand
Editor’s Note: The P&C Committee, and the editorial team in particular, appreciate such positive feedback, which has been
forwarded to the two authors mentioned. The second part of Hereward Corley’s Global Warming article is included in this issue
of Ag4Dev.
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The Africa Agricultural Network
Dear Sir,
I am trying to get off the ground the Africa Agricultural Network, and I would like to enlist the help of your readers. The project
is described in more detail in the News from the Field item on page 20.
To put it at its simplest, the AAN would be the agricultural equivalent of BBC 4’s Gardeners’ Question Time, but implemented
through the net and mobile telephony, with the aim of supporting the poorest farmers (through their intermediaries). We will
solicit questions from the field and put the farmers in touch with people qualified to give the right technical responses.
The Executive Committee of the TAA are backing the initiative, so if any of your readers are interested and would like to become
involved, could they kindly get in touch?
Yours truly,
Benny Dembitzer
director@ethical-events.org

Soil complexity and arsenic mitigation
Hugh Brammer

Hugh Brammer is the former FAO Agricultural Development Adviser, Bangladesh
Summary
Natural soil complexity within floodplain toposequences can be increased where arsenic-contaminated groundwater is used for
irrigation because of different rates of arsenic accumulation due to local variations in water quality and in the amounts of water
applied, different iron+arsenic precipitation rates with aeration in distribution channels and fields, and differences of relief and
soils between physiographic regions. Implementation of possible mitigation measures is presently constrained by limited
information on the extent of soil and crop contamination and by lack of relevant research.
Soil and environmental complexity on Bangladesh’s levee-andbasin floodplain relief was described in a previous article
(Brammer, 2011). This article describes the implications of that
complexity for the mitigation of arsenic contamination of
soils in parts of Bangladesh where arsenic-contaminated
groundwater is used for irrigation. Arsenic-contaminated
groundwater is also used for irrigation in some other countries
of South and South-east Asia (Brammer and Ravenscroft, 2009).
In Bangladesh, groundwater that is naturally contaminated
with arsenic occurs in Holocene sediments up to ca 120 m
thick, especially in those underlying the Ganges River Floodplain,
the Old Meghna Estuarine Floodplain and parts of the Tista,
Brahmaputra and Surma-Kusiyara Floodplains (Figures 1 and
2). Holocene sediments underlying other physiographic
regions are much less affected, and Pleistocene and Tertiary
sediments underlying the Holocene sediments and the uplifted
Madhupur and Barind Tracts are not contaminated.

Complexity further confounded
In affected areas, arsenic contamination of soils occurs
differentially at three levels of complexity:
• between tube-well command areas, because of local variations
in groundwater quality;

• within command areas, because of transmission losses
between tube-well and fields, and within fields; and
• between physiographic regions, because of differences in
relief and soil characteristics.
Local variations. Testing of several million hand tube-wells
for drinking-water quality in Bangladesh showed that arsenic
contents of groundwater can vary widely within small areas.
In some villages, 90 percent of wells have >50 parts per
billion (ppb) arsenic (the Bangladesh standard) whereas only
10 percent may be contaminated in a neighbouring village.
The shallow aquifer used for domestic tube-wells is also widely
used for irrigation by so-called shallow tube-wells (STW). Such
wells are predominantly used to irrigate wetland boro rice in
the dry season in command areas of ca 4 ha. A survey of 456
STWs in five widely-separated upazilas (subdistricts) showed
that more than half produced water with >200 ppb; the highest
recorded was 510 ppb. Over time, therefore, because of such
variations in water quality, different amounts of arsenic can be
added to soils in different command areas.
Arsenic availability. Minute amounts of arsenic are bound
with iron in mineral-rich Holocene floodplain sediments
derived from the Himalayas. Where groundwater in these
sediments is in contact with buried organic layers, iron is in
the reduced ferrous form (Fe2) and the associated arsenic is
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Figure 1. Bangladesh: arsenic in groundwater

released into groundwater in an ‘available’ form (As-III). When
water discharged from tube-wells is exposed to air, ferrous iron
is oxidised to the ferric form (Fe3) which can re-adsorb the
arsenic. Iron is oxidised and precipitated (with the arsenic) at
different rates between and within command areas depending
on how quickly the water becomes aerated in travelling along
irrigation channels and across fields.
Thus, at a site in Faridpur District, Hossain (2005) found that
arsenic levels in water halved (from 136 to 68 ppb) between
the well-head and the end of a 100-m irrigation channel, and
topsoil arsenic contents ranged between 61 ppb in a field near
the well-head and 11 ppb in a field at the far end of the
command area. This site had been irrigated for about 20 years.
Large amounts of water (500−3000 mm) are used to grow
boro rice: more on permeable, loamy, ridge soils; less on clay
basin soils. Therefore, considerable amounts of arsenic can be
added to soils over a period of years, and soil arsenic levels can
vary greatly within tube-well command areas. Arsenic added
to soils by irrigation of boro rice can also be taken up by a
following non-irrigated aman rice crop grown when the soils
are flooded in the monsoon season.
Leaching of arsenic. At a site in neighbouring Munshiganj
District, Dittmar et al. (2004) found that the arsenic content of
irrigation water (397 ppb) changed little between the beginning
and end of a 152 m irrigation channel in which aeration of the
water did not occur. However, they found that arsenic levels in
topsoils halved between the inlet and the far side of an irrigated
field (from 23.0 to 11.3 ppb), attributed to aeration of the water
as it crossed the field. They also found that, while soil arsenic
levels increased during the irrigation season, they had returned
to the previous year’s beginning levels after the following
monsoon season: i.e., the arsenic added to topsoils during
the irrigation season had apparently been removed in the
floodwater covering this site in the monsoon season; (there is
no evidence that significant amounts of arsenic are leached
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Figure 2. Bangladesh: physiographic regions

into subsoil layers in Bangladesh).

Temporal and spatial complexity
The observations described above indicate that soil arsenic
concentrations can change over time as well as spatially. At
Munshiganj, concentrations increased during the irrigation
season then decreased during the following flood season, and
there was little absolute accumulation of arsenic over a 15-year
period. At Faridpur, arsenic concentrations had increased over
20 years to the point where, in the worst-affected fields, it had
caused straighthead disease (rice with empty panicles) and
farmers had switched to wheat cultivation where, under
aerated soil conditions, the arsenic was less available (Duxbury
and Panaullah, 2007). The differences in arsenic accumulation
behaviour between the two sites reflect differences in the relief
positions that they occupy. The Faridpur site is on the
shallowly-flooded (<90 cm), higher, more-sloping part of the
ridge-and-basin relief on the Ganges River Floodplain (Region
D) and is seasonally flooded for only a few weeks, whereas the
Munshiganj site is on the almost-level Old Meghna Estuarine
Floodplain (Region J) and is flooded up to 4.5 m deep for 6−8
months.
As was shown in the earlier article, differences in the depth and
duration of seasonal flooding occur within villages; there can
also be significant differences in soil organic matter and clay
contents between higher and lower sites that can affect arsenic
availability to plants. Additionally, there are differences between
physiographic regions (and subregions) in the proportions in

Article 6

Table 1: Percentage proportions of depth of flooding land types and soil textures in the Faridpur and Munshiganj study areas
Land type

Highland

Med. Highland

Med. Lowland

Lowland + VLL

Settlement +

(0)

(0 í 90 cm)

(90 í180 cm)

(>180 cm)

water

Faridpur soil assoc. 5

15

50

15

5

15

Subregion Dbb

18

37

27

9

10

Dhaka soil assoc 45

2.5

2.5

5

85

5

8

8

24

43

17

Sand

Loam

Clay loam

Clay

Settlement +

Subregion Je
Subsoil texture

water
Faridpur soil assoc. 5

0

10

10

65

15

Subregion Dbb

1

12

12

64

10

Dhaka soil assoc. 45

0

10

45

40

5

Subregion Je

0

25

25

34

17

Notes . Source: Soil association data from Faridpur and Dhaka District reconnaissance soil survey reports.
Subregion data from Brammer, (2012). VLL = Very Low Land (flooding >3m deep). There is a minor area (<0.5
percent) of organic soils in Subregion Dbb. Data rounded to nearest whole number, so totals may not add up to
100 percent.

which the depth-of-flooding land types occur; and differences
occur also between soil associations (mapping units) within
regions/subregions. Table 1 illustrates the differences in the
average proportions of land types and soil textures in the
physiographic subregions in which the two study sites occur as
well as the differences between the specific soil associations in
which they occur.

5.
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Implications for arsenic mitigation
Table 2 lists the range of methods identified for arsenic
mitigation. Different methods may be appropriate in different
physiographic regions and in different tube-well command
areas, and even within command areas. The following suggests
a logical procedure for identifying appropriate measures for
specific sites:
1. In areas where surveys of domestic hand tube-wells have
shown that groundwater is locally contaminated, measure
the arsenic content of water delivered by individual STWs.
Deep tube-wells (DTW) that tap groundwater at <120 m
should also be tested.
2. In command areas where arsenic contents of water exceed
10 ppb, take topsoil samples for testing arsenic contents in
three fields: one near the well; one in the middle of the
command area; and one at the far end.
3. Collect crop samples for analysis from the soil sampling
sites: mature grain of cereals; edible parts of other crops
(where grown).
4. In areas where high arsenic contents are found in soils and
rice – say >10 ppb in soils and/or >150 ppb in rice − make
sample surveys to identify evidence of arsenicosis symptoms
amongst village residents, and take samples of drinking
water and cooked food, and of human hair, urine and nails,
for analysis of arsenic contents. The purpose would be to
determine the existing scale of arsenicosis and whether

7.

8.

arsenic in the combined food-plus-water intake of families
exceeds the international standard of 130 micrograms per
day for a 60 kg adult.
From the results of soil and crop analyses, identify the
command areas and fields within command areas where soil
arsenic levels exceed prescribed limits (say 10 ppb).
Review the list of possible mitigation measures to determine
which measure or measures might be most appropriate for
the location. Whether intervention is most appropriate at
regional/subregional, village, specific tube-well or individual
farmer level will depend on the number of wells affected, the
scale of contamination, and differences in contamination
within villages and individual command areas.
Review the practicality – physical and economic − of
applying the appropriate method (or methods), taking into
account, for example, the practicality of providing a
sustainable supply of non-contaminated surface water or
deep groundwater.
Take appropriate institutional measures to apply the
selected method(s).

Constraints. The logical procedure outlined above represents
a policy of perfection. There are several obstacles to
implementing it at present, not least the lack of relevant
research and the costs of implementation. Strategies need to be
designed and funding implications addressed to overcome
specific problems as soon as possible:
1. In the first place, the potential scale of the problem of
arsenic contamination of soils and rice is not yet sufficiently
recognised by government, donors or NGOs in Bangladesh.
In some villages, some families are ingesting more arsenic
from rice than they are from drinking water (Brammer and
Ravenscroft, 2009), and they may have been doing so for
more than 20 years since the rapid expansion of STWirrigation began in the late-1980s.
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Table 2: Possible arsenic mitigation methods (Source: Brammer, 2009)

Type
1. Water treatment
2. Alternative irrigation supply

3. Agronomic methods

4. Soil amendment
5. Soil rehabilitation
6. Food preparation

2. Little relevant research has been carried out to-date on some
of the mitigation methods listed in Table 2. Examples are:
a. practical methods to increase water aeration on delivery
from tube-wells so as to increase precipitation of iron
(+arsenic) before the water reaches fields;
b. local field testing − on different land types and soils
within a village or command area − of appropriate
dryland crops that use less water than wetland rice or
are more arsenic-tolerant than rice;
c. research-station and field testing of alternative methods
of soil and crop management that could reduce
irrigation demand and arsenic contamination: e.g.,
the System of Rice Intensification (SRI) and use of
raised beds for rice cultivation; (in general, plant
breeding to select arsenic-tolerant rice varieties is well
advanced: it is agronomic methods that mainly need
attention);
d. field treatments with iron or phosphorus applications
to ‘fix’ arsenic;
e. research to identify and test hyperaccumulator plants
suitable for Bangladesh that could quickly remove
arsenic from heavily-contaminated soils (Brammer,
2009).
3. Although simple field kits exist for testing arsenic in water,
no equivalent kits yet exist that extension agents or farmers
could use for testing soil arsenic levels.
4. National or regional laboratories will need to be provided or
expanded and staff trained to analyse the large number of
soil and crop samples that might be sent in.
5. It is unlikely that a national soils organisation could carry
out the large amount of soil sampling required. Therefore,
extension staff will need to be trained in water testing and
in soil and crop sampling. If a reliable field soil-testing
method is found, they will need to be trained in its use and
interpretation of results.
6. Extension staff will also need training to assist farmers to
identify appropriate methods of mitigating arsenic in their
specific work areas. This may mean consulting other
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Method
a. Filtration
b. Co-precipitation with iron
a. Deep aquifer
b. River
c. Reservoir (tank)
a. Grow dryland crops
b. Grow crops on raised bed
c. Use arsenic-tolerant varieties
d. Provide drainage
e. Grow rainfed crops
a. Add ferric iron
b. Add phosphorus
a. Grow a hyperaccumulator crop
b. Remove contaminated topsoil
a. Cook rice in excess water
b. Remove tuber/vegetable skins before
cooking/eating
government agencies regarding, for example, possible
alternative sources of irrigation water.
7. Health staff will need training to identify arsenicosis symptoms
and to collect food and body samples.
8. No standard yet exists for ‘safe’ arsenic levels in soils.
Different standards will be required for wetland rice and for
dryland crops grown in aerated soils (such as wheat and
vegetables, and rice grown under SRI conditions). Recognition
of the two standards will be important where an irrigated
dryland crop would be followed by wetland rice on land
flooded in the monsoon season. For wetland rice, there are
additional problems: different rice varieties transfer arsenic
to the grain in different amounts; and a recent study (not
yet reported) indicates that wetland rice can take up arsenic
in potentially harmful amounts from soils containing little
arsenic. In other words, there may be no specific safe soil
standard for wetland rice.
9. Safe methods to dispose of arsenic-enriched deposits in
settling tanks and harvested hyperaccumulator plants have
not yet been devised and tested.
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TAA Forum
The Publications and
Communications (P&C) Committee
Report
Guest Editors of Agriculture for Development (Ag4Dev)
Thank you to those members who have responded to the
invitation in Ag4Dev No 16 for volunteers to act as Guest
Editors of special themed issues of Ag4Dev. In addition to
Czech Conroy being the Guest Editor of the current issue of
Ag4Dev (No 17) on the theme ‘Livestock in Development’, the
following Guest Editors have been identified:
Ag4Dev No 18, ‘Innovation Systems’, Chris Garforth
Ag4Dev No 19, ‘Commercialisation of Smallholders’,
Brian Sims
Ag4Dev No 20, ‘Water in Agriculture’, Chris Finney
If any members would like to contribute articles or News from
the Field or book reviews to any of these special issues, please
contact the Coordinating Editor, or the relevant Guest Editor.
We are seeking Guest Editors for special issues in 2014 on
‘Climate Change’, ‘Women in Agriculture’ and ‘Post-Harvest
Issues’. Members wishing to volunteer, or with suggestions of
suitable candidates, should contact the Coordinating Editor.
Technical Editor of Ag4Dev
We are still inviting volunteers to take over from Jim Waller as
one of the two Technical Editors when Jim retires at the end of
the year. Interested members should contact the Coordinating
Editor.
Paul Harding
Coordinating Editor, Ag4Dev

Report from the Membership
Secretary
As many of you will be aware, through the personal email
correspondence and letters from the Membership Secretary, a
great effort has been made to contact TAA members individually

to ensure that their details are up to date and that they have full
access to the journal and additional material online. This has
been an onerous task, but we do wish to ensure that our
members are enjoying the full benefits of their subscription,
so that they will continue with their membership of TAA.
The response from members has been very positive, with a
great number replying to emails, updating their personal
details online, and updating their subscription payments as
appropriate. A big thank you to all members who have
responded, especially if you have increased your subscription
payment to the correct amount. This ensures that the costs
involved in producing, printing and sending the Ag4Dev
journal are met; and the TAA is able to continue to support
younger members through TAAF awards. You may be
interested to know that 20% of membership subscriptions are
donated to the TAAF scheme.
If you have not yet updated your subscription then you will be
contacted shortly. We are sorry that we must ask for this
additional payment, but we need to ensure that all members
are treated fairly and to ensure we meet increasing costs. Many
thanks for this in advance. If you do not hear from the
Membership Secretary directly, that is good news because it
means that you are fully paid up and you are using the website,
and hopefully getting the full benefit of your membership.
The next step is new recruits. How about encouraging
someone to join us? Just ask them to look at the website
www.taa.org.uk and follow the links to sign up on-line.
Missing Members
Does anyone know the whereabouts and contact details of the
following members?
AE and V Dann, W Cracknell, RS Liney,
A Sergeant.

PR Weare,

Please contact the Membership Secretary if you can help.
Linda Blunt
Membership Secretary
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William
John (Bill)
Bradfield

(1954–2012)
Bill Bradfield, a veteran of multiple
worldwide consultancy missions
connected with his specialism of rural
engineering and infrastructure for more
than 30 years, has died aged 58 after
losing a long and courageous battle
against multiple carcinomas. Often
working in the most challenging rural
circumstances, he was a practical and
pragmatic engineer who commanded
widespread respect and gained immense
satisfaction from a job well done.
Born in the “Protectorate of Nyasaland”,
now Malawi, where his father was a
Medical Officer in a rural hospital,
Bill often caused his mother great
embarrassment in his early years by
refusing to wear shoes and a shirt when
visiting his father at work, actions which
were considered highly disrespectful
locally. He has no siblings and played
with the local children until he was ten
years old when he came to England for
schooling.
He spent a short time as a border at
Belmont School in Surrey, before moving
to Beeston Hall School, West Runton,
until he was 13 years old. He then
enrolled at Pangbourne Naval College near
Reading. Bill found what he called the
“intense communalism” of Pangbourn’s
military life to be oppressive and so he
sought sanctuary in the woods around the
college where he developed his interest in
natural history and learnt to write poetry.
A further year at Norwich City College was
the final precursor to Bill embarking on
his Agriculture career, working on various
farms in Norfolk and neighbouring
counties as a tractor driver and machinery
operator, before attending Shuttleworth
Agricultural College in Bedfordshire. This
was followed by a VSO assignment in
Kenya and early work in Algeria and the
Solomon Islands. In turn, this lead on to
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his enrolment for post-graduate studies at
Silsoe College, Cranfield University,
resulting in, amongst other professional
qualifications, that of chartered
environmental engineer.

Overstrand Parish Church, local history
and archaeology, the conservation of his
home village and its seascape, and
indeed the wider cultural heritage of his
beloved Norfolk.

He then went on to work on numerous
rural engineering assignments in more
than 20 countries across Africa, Asia, the
Middle-ast and Oceania, all aimed at
poverty reduction in rural communities
through creation or improvements to
water supplies, irrigation schemes or rural
infrastructure. His last mission was to
Kenya in 2011 where he contributed to
the Agriculture and Livelihoods in
Western Communities Project as a rural
roads specialist.

He is survived by Yeshi, his wife and two
children Andrew (18) and Alice (15).

Bill was an intensely private man, who
lived life by his own moral, ethical and
spiritual compass. This was tempered by
his upbringing, personal beliefs and
experiences of living, at times, on the
margins of human existence, where
normal rules of society had occasionally
been forgotten, corruption was sometimes endemic and religious or political
extremism had been known to obscure
objectivity. He always tried to look at the
bigger picture, to see the positive side of
what ever situation he found himself in
and to see the good in others.
He will be remembered for improving the
quality of life for many thousands of people
across the world with his technical analysis,
design skills and above all making
projects happen, in a participatory,
uncondescending, good humoured and
non confrontational way. His personal
bravery in the face of adversity is an
example that many of us would find hard
to follow. Not only did he demonstrate
fortitude in the way he managed in post
conflict environments, but also in the way
he handled his own long and painful
illness with patience, and good humour.
He touched the lives of his many
colleagues, associates and friends with his
great vision, wisdom, kindness and
energy, not only in his professional life,
but also through his many interests.
These included his sports (including
running, football, cycling, rowing and
especially rugby), wildlife conservation,

William John (Bill) Bradfield;
International rural engineer, poet,
sportsman and quiet activist; born 11th
July 1954, died 22nd July 2012.
Vince Hill

Edward
Travers
(Ted)
Wilmot OBE
(1924-2012)

Ted Wilmot, who passed away aged 88 on
3 August 2012, will be sadly missed by
family, friends, and the TAA. Ted was a
pupil of Winchester College, and after
being de-mobbed from the RAF at the end
of the war, he went to Trinity College,
Cambridge, where he studied the Natural
Science Tripos, gained an MA degree,
and followed this with a Diploma in
Agriculture. He applied to the Crown
Agents, and was first appointed to
Nyasaland Protectorate as an Agricultural
Officer, arriving in late 1950.
Early in his career, he passed Tumbuka,
Lower, and Advanced, Language exams
and he was fluent also in Chichewa, the
languages of the north and the south of
the country respectively.
During
his
many
years
in
Nyasaland/Malawi, he was promoted from
Agricultural Officer to Chief Agricultural
Officer, then - after Malawi’s Independence
- to Under-Secretary (Ministry of
Agriculture) and then Under-Secretary in
the Administrative Service. In all these
posts, and wherever he worked, his sharp
and enquiring mind enabled him to learn
much, to give much, and to achieve much.
Ted received his OBE in 1971 from Prince
Philip (whom he considered as his hero,
and whose age he hoped to equal).
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To me and other young Agricultural
Officers who came to Nyasaland, he was
an approachable and avuncular figure,
with a deep knowledge of every part of
that delightful country and its people, a
fount of information about its agriculture,
and a force for continuity in both the
Department of Agriculture and, latterly,
its successor, the Ministry of Agriculture
and Natural Resources. He had a
prodigious memory for details, and
delighted farmers out in the bush when he
remembered their names, those of their
wives and children, and other varied facts
about their villages, crops and livestock.
I knew him for more than the 18 years I
was in Malawi, because later, after he had
retired in the U.K., he became a keen supporter of The Association for Better Land
Husbandry, set up in support of a small
NGO of that name working among small
famers in Kenya. We respected his
knowledge of small-farm situations and
appreciated his wise comments at the
seminars we held from time to time in
England over the ten years of ABLH’s
existence. (Its technical ethos is carried
onward by the TAA’s Land Husbandry
Group).
He and his charming wife Diana spent 22
years in Malawi, after which they went on
to the Caribbean - Barbados - with UNDP,
and then to Ghana. He travelled and
consulted round sub-Saharan Africa. He
returned to Britain and based his work
around Warwick, with Tropical Agriculture
Consultants ULG. Thence he travelled to
Bangladesh, Qatar, USA, Mozambique,
and was about to go to Jordan when Iraq
invaded Kuwait. After that, he retired to
Barford, where he became deeply and
delightedly involved in local affairs.
As a member of TAA, he spent many
happy summers planning, organizing,
and manning the TAA stand at the Royal
Show at Stoneleigh, near Warwick, with
his friends John Morris, Henry Gunston
and Mike and Mollie Long, until the Royal
Show was finally ended as a feature of the
country’s agricultural calendar.
At the TAA stand at the Show, Ted was
very good at nagging to get materials
and furniture on site and on time, and
very skilled at wheedling books - on
tropical agriculture and rural development
- out of publishers for display. The
Show’s International Team (men in
bowler hats) would steer Royal visitors
and other VIPs to the stand, where Ted

was always to the fore in greeting them.
An occasion to remember was when the
TAA marquee had to be moved on the
showground. Several strong men
grabbed a support pole, but Ted was left
in the middle, sheltered beneath the
canopy of the marquee, travelling along
like some eastern potentate.
Malawians young and old knew him as
‘Bwana Njobvu’ (Elephant) which fitted
him well: he was large, jolly, intelligent,
could communicate from a distance,
and had an astoundingly good memory.
I personally remember a hot summer’s
day in Zomba when all the windows of
the Ministry of Agriculture’s offices were
wide open, and Ted had phoned to Peter
Herklots in my office, two floors above
him. I heard Peter say to him: “You can
put the phone down, Ted, as I can still
hear you well.”
And so say we all who knew Ted, whom
we can still hear well, in our individual
happy memories of him. We are privileged to have known this excellent man.
Francis Shaxson.
[I am grateful for memories recorded by
Clare Wilmot, Henry Gunston, and
Tony Standen, some of which are
included above. His daughter Clare’s
many other memories of Ted can be
found on the Web at the Barford Community website: www.barford.org.uk]

Andrew
Sinclair
MacDonald

(1928-2012)
Former colleagues and friends of Andrew
MacDonald will be saddened to hear that
he died suddenly on July 3rd. He had been
in indifferent health for some time, but
typical of the man, he was inquiring and
expounding to the last day. Andrew was
born 15th August 1928 in Glasgow, but
was raised in Surrey, where his father
was a farm manager. With a degree in
agriculture from King’s College, Newcastle,
he joined the Colonial Office in 1948. After
a postgraduate year each at St John’s
College, Cambridge, and the Imperial
College of Tropical Agriculture, Trinidad,
he joined the Department of Agriculture
at N’jala in Sierra Leone. In 1956, he was

posted to Uganda as Agricultural Officer
for Mukono Division, then Deputy Principal
at Bukalasa Agricultural College. In 1960,
he joined the University of East Africa,
Makerere, as Lecturer in Crop Husbandry,
where he remained until 1969 when he
accepted the position of Professor of Agriculture at the new University of Mauritius.
In 1973, the health of their only daughter
Fiona forced the family to return to the
UK and Andrew joined the ‘consulting
world’, initially with ERCON in Bracknell
and then as a ‘free-lance’ agronomist, a
platform that allowed him to take his
wealth of tropical agriculture experience
to a worldwide constituency.
I had the opportunity to work closely with
Andrew on projects in Bangladesh and
Sierra Leone. Country travelling with
Andrew was slow and informative. He
would be pointing out something that
interested him, stopping to inspect
it more closely, and wherever possible
questioning a farmer about his crop or
some aspect of his production system –
always learning something new, or something that confirmed a theory he had or
was developing. From our first meeting
when he explained the complicated farming system of a typical Bangladeshi farmer,
to our last conversation about a young
student he was mentoring, Andrew was
ever the instructor, happily and willingly
sharing his wide-ranging knowledge bank.
Andrew’s love of the countryside and the
environment allowed him to appreciate
his surroundings wherever he found
himself, and he had the remarkable ability
to strike up relationships in any company.
As his district was near Entebbe, he was
often called upon to escort senior
members of the Uganda Government and
distinguished guests from abroad around
his Division. These would be one-day visits
and he ensured that guests saw a good
cross section of the agriculture of the
locality and examples of improvements in
growing, harvesting and marketing of
cash crops. His guests never failed to take
away a favourable impression of the area
and, by association, the breadth of
knowledge of their guide. He took this
experience to the classroom and quickly
built up a harmonious relationship with
the students under his stewardship. He
was much respected as a crops lecturer
who was willing to pass on his
accumulated knowledge. Off duty, he
could readily engage in a game of
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football or playing racquet sports with them.
For a person whose early life was shaped by austerity, his love
of good food and fine wines was cultivated by a gratefulness
for what good fortune had come his way. He was a sought after
dining companion and the reward for his hosts was always a
fund of good stories and a genuine appreciation of their
hospitality. In this, he had the perfect companion in Olive
McAndrew whom he married in 1952. She was a domestic
science graduate, and added her skills and generous personality
to the MacDonald household. As a result, they were a popular
couple wherever they were stationed, renowned as hosts and
good company on any occasion.
In retirement, he and Olive divided their time between France
and England. In addition to the many pamphlets and essays
on a range of subjects, Andrew published three biographies of
his working and family life. In doing so, he became more aware
of his Scottish antecedents, not in an overtly partisan way but
rather more subtly such as proudly wearing kilt and trews in
the MacDonald tartan and immersing himself in all things
Caledonian.

Andrew was a man of many talents and was not afraid to try
something new, but he would do his homework first,
researching the subject, carefully noting procedures, whatever
was required to do the job. Above all, he was aware that the
world had been his canvas on which his life had unfolded. His
pastimes were those he could pursue anywhere: painting,
sketching, playing bridge and sport. He was never a bad loser
but enjoyed winning and helping others to do so. His encouragement was generously given to all whose paths he crossed
throughout his life.
He is survived by his wife Olive. Their daughter Fiona
predeceased her father.
Wayne Borden
(With assistance from Olive, Ian Hamilton – a Ugandan Colleague – and Andrew’s Autobiography ‘More a way of life than
a Livelihood’)
Copies of Andrew’s autobiography are available from the
publisher (www.tropical-agriculture.co.uk), or from 80 Rose
Street, Wokingham, RG40 1XU.

TAAF News
Five of the seven MSc students who received TAAF awards in
May 2012 have submitted reports on their work. Summaries
of the studies undertaken by Rachael Taylor (Sheffield), Viresh
Patel (Oxford), Francesca Fernandez (Oxford), Ben Robinson
(Bangor), and Katie Sainsbury (Imperial) are presented below.

continues to be the mainstay of the Fund. Without these
contributions the ability of TAA to support new entrants to the
agricultural development industry will be in serious jeopardy.

In addition, a report by Richard Bliault (Cirencester) on his
work over a 6 month period in 2011-12 on conservation and
utilisation of fruit tree species in Kenya is included.

Interactions between Natural Resource Management,
Adaptation and Diversification in Yendi Municipality,
Rural Northern Ghana

Two TAAF awardees from earlier years have submitted articles
which are being considered for publication in future issues of
the journal – one on rural-urban linkages in Guatemalan
agriculture, another on wind energy projects and rural livelihoods in India.

Rachael writes ”For completion of my MSc on Environmental
Change and International Development at the University of
Sheffield, I carried out research in rural Northern Ghana, for
which I was awarded a TAA Fund award. The research aimed
to identify how natural resource management interacts with
agricultural and livelihood diversification as a form of
adaptation to support food security. I conducted 40 surveys,
23 interviews, and seven key informant interviews in Yendi
Municipality, Northern Region, Ghana. The results show that
livelihood diversification is widespread among rural communities,
with women engaging in more diverse activities than men.
Rural livelihoods are flexible to adapt to short-term climatic
variation and changes in socio-economic circumstances, as
well as to long-term climate, environmental, political and
socio-economic change. Livelihood diversification supports
food provision in both rural and urban areas. However, rural
communities live in extreme poverty and are food-insecure;
diversified livelihoods maintain their current state rather than
allowing their circumstances to worsen.

Another long term TAAF awardee, Jessica Chu (a PhD student
at SOAS), is working with a Zambian NGO (Zambia Land
Alliance) on the scale and impact of large-scale land acquisitions
and agricultural investments in Zambia, with a focus on the
land rights and livelihoods of local communities. Jessica’s
research has concentrated on six sites, including biofuel
projects (which seem to be on the decline) and crop production
projects (particularly for soya and wheat production).
Many of these are on brown-field sites where displacement
of local populations has been a less significant issue, but
questions remain on the relationship between commercial
agriculture and smallholder farmers. Jessica will report on
these issues in a future issue of the journal.
Demand for TAAF awards, particularly from MSc students,
continues at a high level but new sources of funding are still to
be found. The generosity of TAA and its individual members
38

Rachael Taylor, MSc Environmental Change
International Development, University of Sheffield

and

The research findings identified areas of natural resource
management that will not support long-term sustainability of
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the environment or rural livelihoods. This information is of
use to the local communities as well as organisations and
government agencies working in Yendi, supporting development of appropriate future programmes for natural resource
management. The placement and fieldwork experience was
invaluable for my academic, professional and personal
development. The research experience and findings will
greatly support further research as I move into PhD studies.”

actors who are unregulated in their operations, thus allegedly
acting in their own self interests and driven by financial
incentives when interacting with project developers. Third are
the environmental implications of the developments, which
pose threats not only to the endangered avian populations in
Kutch, but also the already depleted agricultural productivity
of farmers’ land.
It was found that most families are unable to save for the
future, as a result of the impacts of CDM projects on their
subsistence livelihoods. Increased sales of landholdings to
developers results in reduced crop production across all social
groups. When viewed alongside the alleged threat posed to
hydrologic features of nearby land by turbine construction, this
presents a persistent, dramatic alteration to the long-term
agricultural livelihoods of Abdasa’s rural population.
Richard Bliault, MSc in International Rural Development,
Royal Agricultural College
Implications for prioritizing research on indigenous fruit
tree species conservation and improving household
nutrition in Busia County, Western Kenya

Figure 1: Rachael Taylor conducting interviews in Yendi Municipality,
Northern Ghana

Viresh Patel, MSc Nature, Society and Environmental
Policy, University of Oxford
Examining the Impacts of Small-Scale Renewable Energy
Projects on Agricultural Livelihoods in Gujarat, India
Viresh’s research project explored the sustainable development
prospects of five small-scale wind energy projects under the
Clean Development Mechanism (CDM) of the Kyoto Protocol,
through a particular focus on governance structures and
socio-political power relations. Using DFID’s (1999) Sustainable
Livelihoods Approach (SLA), he took a case-study approach in
examining the impacts of five CDM projects on the agricultural
livelihoods of four rural communities in the Abdasa taluka
(sub-district) of the Kutch district in Gujarat, India. Viresh’s
fieldwork was hosted by the Kutch Ecological Research Centre
(KERC) and research consisted of a documentary analysis
alongside a multi-level approach toward qualitative fieldwork.
The complicated factors constituting the livelihoods of various
social groups in Abdasa - including political power relations,
Panchayat governance, the caste-system, and purported
environmental impacts of wind turbines - have rendered
villagers to a state where sustainable livelihood strategies are
very difficult to envisage. Their livelihood portfolios are changing
over time, and are specific to certain social groups.
A series of barriers to successful livelihood strategies of
residents in the agricultural communities emerged. First is the
idea that social exclusion manifests itself through institutionalised
prejudice and stereotyping; socio-economic institutions
governing wind-projects in Kutch run much deeper than the
CDM itself, operating as a deeply entrenched set of norms
which simply engulf the projects in their complex web of
relations. Second is the proliferation of individual political

Fruit Trees (FTs) have been identified as playing a vital role in
household nutrition and the provision of other goods and services
such as medicines and building materials. FTs are of particular
importance because they cope better than annual crops with
dry spells and droughts. The lack of quantitative data on
on-farm FTs in Western Kenya has held back priority-setting for
further research in biodiversity conservation and improvement of
human nutrition. There is little statistical evidence to
determine the current status of on-farm FT diversity; how
important a role FTs have in local human nutrition; and to
what extent indigenous fruit trees (IFT), which have been prioritized elsewhere in Africa and Kenya, continue to play an important role in both.
Richard’s study aimed to identify factors which affect on-farm
FT diversity and the value of regression analysis to doing so.
Collection of the quantitative data should establish a baseline
for further research and underline the importance of FTs in the
region, both IFTs and exotic fruit trees (EFT). The study was
conducted in peri-urban and rural farms of Busia County.
Richard writes, “The results of my work demonstrated the
value of regression analysis to priority setting for research and
intervention targeted at the better utilization of fruit trees
on-farm. The data collected allowed a hunger gap to be identified
in the region between March and June and identification of
primary consumers of fruit. The statistical analyses carried
out also supported the ideas of Shepherd (1989) that IFT
species are rarely transferred when land is cleared for cultivation as opposed to EFT species. The conclusions we have
reached so far have allowed the nomination of priority species
for research and target groups for education. The data are
being passed on to local agencies who may utilize this and
ICRAF is continuing to conduct research in the region using
the data collected in this study as a baseline. Personally, my
engagement in the research project has allowed me to gain
invaluable experience and contacts in the field as well as
re-affirming my love for the subject.”
Shepherd, G. 1989. Putting trees into the farming system: land
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adjudication and agroforesty on the lower slopes of Mt.
Kenya. Social Forestry Network. Network Paper 8a. Overseas
Development Institute. London. UK

Figure 2: Richard Bliault in Busia County, Western Kenya

Francesca Fernandez, MSc in Biodiversity, Conservation,
and Management, University of Oxford.
How Prominently Do Material and Non-material Values
Feature in Fisherfolk’s Support for Marine Protected
Areas in South Cebu, Philippines?
This study was conducted during the months of June and July
of 2012 at four field sites on the southern side of the island
of Cebu, Philippines. It aimed to identify which motivations
fisherfolk draw upon in providing long-term support for a
marine protected area. The cases presented in this research
project demonstrate the effectiveness of a thoroughly bottom-up,
grassroots approach; highlight the importance of locallyrelevant, site-specific policies; and call for caution in the framing
and conceptualisation of nature and its various stakeholders
due to the power of discourse. Heeding these insights may
serve to increase the efficiency of national efforts to build and
maintain a national marine protected area network. They also
improve awareness within the participating communities of
the specificities of their outlooks, and the predominant views
within their members, as well as offer lessons from other sites
with similar features.
Francesca writes, “I am deeply grateful to the TAAF for
having made this project possible for me, as it has roused a
newfound interest in community action and mobilisation,
where I had previously held a main interest in internationallevel conservation and development. It has also afforded me
unprecedented exposure to the rigour of scientific field
research, which I have relished even more than anticipated,
and would therefore be interested in pursuing in future.”
Ben Robinson, MSc in Environmental Forestry, Bangor
University
Scope for Establishing Charcoal Producing Groups in
Papua New Guinea
The scope for establishing charcoal producing groups in Papua
New Guinea provided insight into an area of potential growth
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for forest dwelling communities. This study aimed to understand the knowledge of, and attitudes regarding, the engagement
of communities in small forestry business practices, specifically
charcoal production in Papua New Guinea. As a result, it
effectively delivered a scope outlining the role of social and
cultural pressures on community business enterprise,
particularly the role of family and tribal obligations, land tenure
and the Christian church. Charcoal as a product had been
trialled in PNG in the 1980s but failed due to poor extension
and marketing services, so any re-introduction should account
for this and look to learn from past mistakes. As well as the social and cultural implications and complications of starting a
community business, effective business modelling and promotion is required to marry the supply and demand for a new
yet superior cooking fuel.
This study provided both a useful and applicable insight to
community business practice in Papua New Guinea as well as
an invaluable experience for myself in the field of rural
development. The investigation of the potential for charcoal
producer business groups and the subsequent report will be
used to inform the in-country extension services, ACIAR and
the wider tropical forestry research community. The outcome
of the research has been the establishment of four charcoal
producer groups which are effectively operating as community
businesses which will now be trialled, monitored and
evaluated to inform the wider development community. The
experiences that I as an individual and researcher have gained
through this study have been invaluable to my personal and
professional development.

Figure 3: Charcoal Producers in Papua New Guinea

Katie Sainsbury, MSc in Conservation Science, Imperial
College
Testing the ranked outcomes evaluation framework using
a case study of integrated conservation and development
projects in the Eastern Arc Mountains of Tanzania
Katie’s study tested a recently published evaluation method
called “Ranked Outcomes” using a case study of projects
funded by a local organisation called EAMCEF in Tanzania.
This meant that as well as completing a research thesis, she
was able to provide feedback to EAMCEF on the impact of
some of their projects. The projects ranged from tree planting,
which involved biennial seed growing competitions in the local
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schools, to goat herding and were implemented in six different
neighbouring villages. All of the projects were aimed at
improving local livelihoods and wellbeing, whilst protecting
the Uzungwa Scarp Forest Reserve, a protected area of
considerable ecological and social importance in the Eastern
Arc Mountains.
Katie writes, “Whilst conducting my research, it became clear
very quickly that there is considerable complexity involved in

aligning the needs of rural development with meeting
conservation goals. That is not to say that it is not possible to
achieve both, but inevitably there are trade-offs to be made.
For example, a conservation project that plants trees would
ideally include a mix of indigenous species; however, from a
local livelihoods point of view, it is preferable to plant fast
growing pine species which can provide economic returns
relatively quickly.”
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Farm Africa
“Farm Africa is especially important because it supports
locally relevant and scalable demonstrations of what
works. Farm Africa is helping to solve rural poverty in
Africa.”
Kofi Annan, Chairman, Alliance for a Green Revolution
in Africa
Founded in 1985 on the principle that ‘food is the best
medicine’, the UK-based charity Farm Africa believes that
Africa has the power to feed itself. Smallholder farmers and
herders can play a decisive role in achieving prosperity for rural
Africa. Concentrating on livestock, crops and forestry in
eastern Africa, our expertise and programmatic approach is
helping to bring about that reality:
• By ensuring farmers have the right tools, seeds and
techniques, Farm Africa helps them double or triple their
yields - ending reliance on food aid.
• By building new and better links to markets, we help
farmers sell surplus produce so they can afford to send
their children to school and reinvest in their livestock
and land.
• By training them to add more value to their produce,
Farm Africa helps them build businesses and become
rural entrepreneurs benefiting the entire community,
country and continent.
“Farm Africa’s work doubles and triples yields and maximises
the value of each farmer’s assets. We’re seeing returns on
investment magnified by up to ten times. Over the next four
years, we have set ourselves the target of doubling the number
of people we reach directly each year from 800,000 to
1.5 million. It is our ambition to reach a further 15 million
people annually by scaling up through at least six development
models, so we are leveraging far greater change than would
otherwise be possible”, says Farm Africa chief executive Nigel
Harris.

Focussing efforts on Ethiopia, Kenya, South Sudan, Tanzania
and Uganda, Farm Africa has over 200 highly-trained experts
on the ground. They adapt the latest academic research to local
conditions, putting world-class expertise into herders’ and
farmers’ hands, helping them to become more productive,
climate-resilient and competitive.
“Farm Africa’s field teams form a bridge between livestock
keepers, smallholders, research institutions, the private sector
and government. As farmers learn improved husbandry and
agricultural techniques, they pass their new skills on to others
in the community, rippling the impact of Farm Africa’s work
well beyond its own projects”, says Harris.
At micro level, Farm Africa stimulates innovation, reaching
1,000 to 10,000 farmers at a time, trialling new technologies to
identify the critical enablers and barriers to change.
At meso level, Farm Africa reaches 10,000 to 100,000 farmers
by promoting replication and scale-up of successful models.
Sidai, Farm Africa’s new enterprise in Kenya, aims for 150
animal health franchises reaching 300,000 households.
Creating change at macro level is a priority, so Farm Africa
works with Government and the private sector to create
robust, pragmatic and sustainable models and policy guidance
reaching over 100,000 farmers at a time.
By 2016, Farm Africa expects to help 1.5 million people a year
to become self-sufficient, more prosperous, and greener in
their farming, herding and forestry practices. We aim to change
the lives of up to 15 million people. Food aid is not the way
forward. “Give a man a fish and you feed him for a day. Teach
a man to farm fish and you help him feed his children for a
lifetime, and they their children, today, tomorrow, forever”,
says Nigel Harris.
To discover more about Farm Africa’s work, visit
www.farmafrica.org.uk
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Natural Resources Institute
The Natural Resources Institute (NRI) is a multi-disciplinary
centre of excellence within the University of Greenwich that
carries out research, development and training activities in
support of global food security, sustainable development and
poverty reduction.
NRI’s research and development activities are supported by a
wide range of donor agencies. The Institute’s work covers
several programmatic areas that include:
• sustainable agricultural intensification;
• strengthening agricultural services and innovation;
• enhancing capacities for agricultural research &
development and learning;
• climate change, agriculture and natural resources;
• overcoming post-harvest losses and value chain
development; and
• improving marketing and trade to benefit the poor.
The programmes integrate capability in scientific research and
technology development with capacity in agricultural
economics and social science in order to achieve sustainable
benefits for the developing world.
Research at the Institute is carried out through an extensive
international network, which brings together funders
(government, philanthropic, and business), non-governmental
organisations, private sector, research and development
specialists on the ground, beneficiaries and end users in the
developing countries.
In this issue of Agriculture for Development, ‘livestock for
development’ is the main focus. John Morton’s article on ‘Livestock and Climate Change – Implications and Adaptation’
reviews this complex area and makes recommendations for
the future. NRI also works to improve market access
opportunities for livestock and livestock products from less
developed countries by exploring ways to make international
public and private standards more development-friendly.
Recent research at the Institute in Namibia, commissioned by
the UK Department for International Development, has
explored the implications of wider adoption of animal health
standards based on actual disease risk of the product rather
than the disease status of the area that it comes from. By
modelling the benefits and costs that would be incurred by the
different stakeholders in the Namibian beef value chain, the
decision makers will have a new tool to allow them to test each
livestock market access case on its merits.
The Institute’s collaborative work on tropical root and tuber
crops has recently been further expanded. A suite of
complementary projects led by NRI is helping many thousands
of people in some of the poorest regions of the world. The
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Cassava: Adding Value for Africa (C:AVA) project, supported by
the Bill and Melinda Gates Foundation, works with partners in
Nigeria, Ghana, Tanzania, Uganda and Malawi to develop value
chains for High Quality Cassava Flour to benefit smallholder
farmers and processors. The European Commission-funded
‘Gratitude’ project aims to overcome losses and add value to
wastes in cassava and yam value chains, and the new ‘Cassava
Growth Markets’ project will deliver knowledge to support the
development of markets for cassava products in sub-Saharan
Africa.
Capacity strengthening of early career researchers is an
important part of the root and tuber crops programme, and
NRI and partners have established a community of practice in
collaboration with the International Society for Tropical Root
and Tuber Crops as part of the European Commission’s ACP
Science and Technology Programme that has 600 members
and has supported the training of over 400 early career
researchers.
NRI currently has a community of more than fifty MPhil/PhD
students and offers Masters level programmes in ‘Food Safety
and Quality Management’; ‘Agriculture for Sustainable
Development’; ‘Sustainable Environmental Management’ and
‘Rural Development Dynamics’.
NRI has recently launched ‘The Resource’, a monthly
e-newsletter. It includes a themed feature piece, and the latest
updates from NRI’s projects, project partners, beneficiaries,
publications, training programmes, job vacancies and current
events. You can view archive issues, and subscribe, by
following this link: http://nri.org/about/theresource. You can
also keep track of what is going on at NRI through their
website www.nri.org or connect with them on Twitter
@nrinstitute or Facebook at http://www.facebook.com/
NaturalResourcesInstitute.

Events

Upcoming events
TAA AGM, RALPH MELVILLE
MEMORIAL LECTURE & REUNION

Neil Parish MP, Member, Environment, Food and Rural Affairs Select Committee, with a panel of MPs, MEPs and
others. For details, visit the website and check the Live
Agenda

Date and time: 28 November 2012, 17.00

Venue: Houses of Parliament, Central London.

Details: The AGM will commence at 17.00, followed by a
TAAF presentation. The 30th Annual Ralph Melville Memorial
Lecture will be at 18.30: "Shaping the future together:
transforming agricultural research for development, by Dr
Mark Holderness, Executive Secretary of Global Forum on
Agricultural Research (GFAR), c/o FAO. Rome. The Annual
Reunion will extend from 19.30, with bar and finger buffet.

Contact: Online booking form at http://www.westminsterforumprojects.co.uk/forums/book_event.php?eid=434. An
attendance fee, based on ability to pay, is payable in advance
by credit card on 01344 864796.

Venue: Royal Over-seas League, Piccadilly, London.
Contact: Please reserve your ticket for the finger-buffet (£18
per person) from Elizabeth Warham, General Secretary,
TAA, PO Box 3, Penicuik, Midlothian EH26 0RX.

3RD INTERNATIONAL
CONFERENCE ON
CONSERVATION AGRICULTURE
IN SOUTHEAST ASIA

BLEDISLOE MEMORIAL LECTURE

Date and time: 10-15 December 2012, 10.00

Date and time: 30 November 2012, 10.30

Details: Call for Papers. More information is available at
www.conservation-agriculture2012.org

Details: Professor Sir John Sulston FRS will present a
lecture on the subject of People and the Planet, examining
the links between population and consumption. Prof
Sulston is Chair of the Institute for Science, Ethics and
Innovation at the University of Manchester and Founder Director of the Wellcome Trust Sanger Centre, Cambridge.
Venue: The Royal Agricultural College, Cirencester, Glos GL7
6JS
RSVP
Contact: RSVP to Vice Principal's Secretary 01285 652531
or email

NEXT STEPS FOR COMMON
AGRICULTURAL POLICY REFORM
Date and time: 06 December 2012, 10.00
Details: This seminar comes as negotiations continue in the
European Parliament on the future direction of the
Common Agricultural Policy (CAP), and as stakeholders
consider implications and next steps for UK farming and
food sectors. The event will be chaired by Tim Farron MP,
Chair, All-Party Parliamentary Group on Hill Farming and

Venue: Hanoi, Vietnam
Contact: Damien Hauswirth at damien.hauswirth@cirad.fr

TAA SOUTH WEST BRANCH
ANNUAL GENERAL MEETING
2013
Date and time: 10 January 2013, 10.00
Details: Branch AGM with two short presentations on
current or recent work: Dan Lewin on the Temwa Impact
Assessment in Malawi, second presenter to be identified.
Followed by Annual New Year luncheon
Venue: Exeter Golf and Country Club, Topsham Road,
Exeter EX2 7AE
Contact: George Taylor-Hunt by e-mail (or Tel: 01626
362782) not later than 31 December 2012. Charge per head,
£25.00 - £27.00
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Events

CCF ANNUAL SYMPOSIUM
Date and time: 10 January 2013, 0900
Details: The symposium will focus on presentations from
representatives of CCF member organisations. Details will
be given in the Cambridge Conservation Forum website.
Venue: Judge Business School, Trumpington Road,
Cambridge
Contact: Booking and payment in advance, see CCF
website
http://www.cambridgeconservationforum.org.uk/news/.

LAND USE: FOOD SECURITY AND
THE GREEN FOOD PROJECT
Date and time: 05 March 2013, 10.00
Details: This seminar focuses on the priorities for rural land
use, and the implications for policy and industry practice,
It reflects issues raised in a range of UK governmentcommissioned studies and policy documents including
Green Food Project, Biodiversity 2020 & Foresight report.
Barry Gardiner MP, Leader of the Oppositions Special Envoy
for Climate Change and the Environment and Vice
President, GLOBE International will chair part of the
seminar, with a panel of experts from NGOs, academia,
research and DEFRA.
Details on www.westminsterforumprojects.co.uk
Venue: Houses of Parliament, London.
Contact: Book online at http://www.westminsterforumprojects.co.uk/forums/book_event.php?eid=497
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INTERNATIONAL CONFERENCE
ON THREATS TO LAND AND
WATER RESOURCES IN THE
21ST CENTURY:
PREVENTION, MITIGATION
AND RESORATION
Date and time: 14-18 May 2013, 10.00
Details: Topics to include Situation and evolution of land
degradation; Mechanism and driving forces of land
degradation; Control measures to prevent and mitigate land
degradation, and to restore degraded land; Evaluation of
impact of land degradation on food production and the
environment; Effect of global climate change on land
degradation and food security; Law and Policy to Prevent
and Mitigate Land Degradation. NOTE: Training in SWAT
and Conservation Agriculture will take place May 11-13.
Deadline for Abstract Submission: September 30, 2012;
Deadline for Full Paper Submission: February 28, 2013.
http://waswac.soil.gd.cn/
Venue: Resort hotel complex (to be decided), Pattaya, SE
Thailand.
Contact: Secretary Mr.Chinapatana Sukvibool. Tel: +66(0)89 212 7542.

Call for Technical Editor of Agriculture for Development
ŌĞƌ tĞn yĞaƌs of ƐĞƌǀŝĐĞ͕ Jŝm tĂůůĞƌ ǁŝůl bĞ ƌĞƟƌŝŶŐ as TĞĐhŶŝĐĂů ĚŝƚŽƌ of Agriculture for
Development on 31 DĞĐĞŵbĞƌ 2012.
ThĞ job of TĞĐhnŝĐĂů ĚŝƚŽƌ has ĐŚĂŶŐĞd ƐŝŐŶŝĮĐĂntly sŝnĐĞ thĞ ĐƌĞĂƟon of thĞ ƌolĞ of ŽŽƌĚŝŶĂƟŶŐ
ĚŝƚŽƌ͘ ThĞ CŽŽƌĚŝŶĂƟŶŐ Edŝtoƌ takĞƐ thĞ lĞad ŝŶ planŶŝŶŐ͕ ĐŽŽƌĚŝnaƟŶŐ͕ adŵŝŶŝƐƚƌĂƟŶŐ͕ souƌĐŝŶŐ
ŵĂƚĞƌŝĂů foƌ Ag4Dev, ĐŽŽƌĚŝŶĂƟnŐ tĞĐŚŶŝĐal ĞĚŝƟnŐ͕ ĂƌƌĂŶŐŝŶŐ foƌ ƉƌŝŶƟnŐ and ĚŝƐƚƌŝďuƟŽŶ͖ as ǁĞůů as
ƵŶĚĞƌƚakŝŶŐ ƐŽŵĞ ĞĚŝƟŶŐ and pƌoof-ƌĞadŝŶŐ͘ dŚŝƐ ŵĞĂns that thĞ job of TĞĐhnŝĐal Edŝtoƌ ŝƐ now faƌ
lĞss onĞƌous than ďĞĨŽƌĞ͕ and ŝƐ ĞƐƐĞnƟally ĨŽĐƵƐƐĞd on tĞĐhnŝĐĂů ĞĚŝƟŶŐ and ĮŶĂl pƌoof-ƌĞĂĚŝŶŐ͘
tŝƚŚ two TĞĐŚŶŝĐĂů EdŝtoƌƐ͕ and 'ƵĞƐƚ ĚŝƚŽƌs foƌ thĞŵĞĚ ŝƐƐƵĞƐ͕ thĞ tĞĐhŶŝĐĂů ĞĚŝƟŶŐ woƌŬload ŝƐ
shaƌĞd wŝth sĞǀĞƌĂl ŽƚŚĞƌs. LŝŬĞ all mĞŵďĞƌƐ of thĞ WƵďůŝĐĂƟŽŶƐ and ŽŵŵƵŶŝĐĂƟŽŶƐ CommŝƩĞĞ͕
thĞ dĞĐŚŶŝĐĂů EdŝtŽƌƐ also ĐŽŶƚƌŝďƵƚĞ to ĚŝƐĐƵƐƐŝŽŶƐ and dĞĐŝƐŝŽns ƌĞůĂƟŶŐ to Ag4Dev, and sĞĞŬŝŶŐ
out ƐƵŝƚĂďůĞ ŵĂƚĞƌŝĂů͘
DĞmďĞƌƐ who ĂƌĞ ǁŝůůŝŶŐ and ĂďůĞ to ǀolƵŶƚĞĞƌ to sĞƌǀĞ as TĞĐhnŝĐĂů Edŝtoƌ ĂƌĞ ŝŶǀŝƚĞd to ĐontaĐt
Paul ,ĂƌĚŝŶŐ͕ thĞ ŽŽƌĚŝŶĂƟŶŐ EdŝtŽƌ͕ on paulŚĂƌĚŝnŐΛďƟnƚĞƌŶĞt͘ĐŽŵ.

Call for Guest Editors of Agriculture for Development
^ŽŵĞ ŝƐƐƵĞƐ of Agriculture for Development ĂƌĞ opĞn͕ wŝthout a ƉĂƌƟĐƵůĂƌ thĞŵĞ͕ ǁŚŝlĞ ŽƚŚĞƌ ŝƐƐƵĞƐ
ĂƌĞ dĞůŝďĞƌatĞly ĨŽĐƵƐƐĞd ĂƌŽƵŶĚ a paƌƟĐƵůĂƌ thĞŵĞ͘ ThĞmĞd ŝƐƐƵĞs ǁŝůů tyƉŝĐĂlly ĐŽŶƚĂŝn an
ĞĚŝƚŽƌŝĂů͕ bĞƚǁĞĞŶ ƚŚƌĞĞ and ĮǀĞ ĂƌƟĐůĞƐ͕ ƐŽŵĞ News from the Field, and ƐŽŵĞ book ƌĞǀŝĞǁƐ͕ on thĞ
ƚŚĞŵĞ͘ A lŝŵŝƚĞĚ amount of non-thĞmĞ ŵĂƚĞƌŝal Đan also bĞ ŝŶĐludĞd.
EaĐŚ thĞŵĞd ŝƐƐƵĞ ǁŝůů haǀĞ a 'ƵĞƐƚ EĚŝtŽƌ͕ who ǁŝůů bĞ ƌĞƐƉŽŶƐŝďůĞ foƌ planŶŝŶŐ thĞ ĐŽŶƚĞnt ;ŝn
ĐŽŶƐƵůƚĂƟŽŶ wŝth thĞ thƌĞĞ ƌĞŐƵůĂƌ EĚŝtoƌƐͿ͕ and ĐoŵŵŝƐƐŝŽŶŝŶŐ and ĞĚŝƟŶŐ matĞƌŝĂů on thĞ ƚŚĞŵĞ
fƌom ŝŶƚĞƌnĂƟŽŶĂů ĞǆƉĞƌƚƐ ;ĂŐĂŝŶ thĞ ƌĞŐƵůĂƌ ĚŝƚŽƌs ǁŝůů ĂƐƐŝƐƚͿ͘ TŚĞ 'ƵĞƐƚ Ěŝtoƌ ǁŝůů also usually
ǁƌŝƚĞ thĞ EdŝtŽƌŝĂů and suŐŐĞƐt NĞws fƌom thĞ &ŝĞůĚ and book ƌĞǀŝĞǁs ƌĞůĞǀĂŶƚ to thĞ thĞŵĞ͘ OthĞƌ͕
non-thĞmĞ matĞƌŝĂl ǁŝůů bĞ ƐŽƵƌĐĞĚ and ĞĚŝtĞd as usual by thĞ ƌĞŐƵůĂƌ EdŝtoƌƐ͖ and ƉƌŝnƟnŐ͕
publŝĐĂƟŽŶ and ĚŝstƌŝďuƟŽŶ ǁŝůů bĞ ŽƌŐaŶŝƐĞĚ as usual by thĞ CooƌĚŝŶĂƟnŐ ĚŝƚŽƌ.
ThĞ ĨŽůůŽǁŝŶŐ thĞŵĞƐ hĂǀĞ ďĞĞn ƐƵŐŐĞƐƚĞd foƌ futuƌĞ ŝƐƐƵĞƐ of Agriculture for Development:
¾
¾
¾
¾
¾
¾
¾
¾
¾
¾
¾
¾
¾

/ŶŶŽǀĂƟŽŶ SǇƐƚĞŵƐ͕'ƵĞƐƚĚŝƚŽƌ͗ŚƌŝƐ'ĂƌĨŽƌƚŚ
tĂƚĞƌ ŝŶ ŐƌŝĐƵůƚƵƌĞ͕'ƵĞƐƚĚŝƚŽƌ͗ŚƌŝƐ&ŝŶŶĞǇ
ŽŵŵĞƌĐŝĂůŝsĂƟŽŶ of SmallŚŽůĚĞƌƐ͕'ƵĞƐƚĚŝƚŽƌ͗ƌŝĂŶ^ŝŵƐ
ůŝŵĂƚĞ ChanŐĞ͖
WomĞn ŝn ŐƌŝĐƵůƚƵƌĞ͖
Post-,ĂƌǀĞst IssuĞƐ͖
ŐƌŝĐƵůƚƵƌĂů ĚƵĐĂƟŽŶͬŝƐƚĂŶĐĞ LĞaƌnŝnŐ͖
>ŝǀĞůŝŚŽŽĚƐ fƌom dƌĞĞƐ͖
&ŝƐŚ ŝŶ ĞǀĞůŽƉŵĞŶƚ͖
Food SǇƐƚĞŵƐͬFood sĞĐƵƌŝƚǇ͖
EƵƚƌŝƟŽŶ͖
ĞǀĞƌĂŐĞ Cƌops͖
DĞĐŚĂŶŝǌaƟon of smallholdĞƌ ĨĂƌŵŝŶŐ systĞms.

DĞmďĞƌƐ who ĂƌĞ ǁŝůůŝŶŐ and ĂďůĞ to ǀolƵŶƚĞĞƌ to sĞƌǀĞ as GuĞst EdŝtŽƌƐ ĂƌĞ ŝnǀŝtĞĚ to ĐŽntĂĐƚ Paul
,ĂƌĚŝŶŐ͕ thĞ ŽŽƌĚŝŶĂƟŶŐ ĚŝƚŽƌ͕ on paƵůŚĂƌĚŝŶŐΛbƟŶƚĞƌnĞƚ͘Đom.
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Bournemouth, Dorset BH8 9JY.
Tel: 01202 397085, email: membership_secretary@taa.org.uk
Acting Membership Secretary: Linda Blunt, 15 Westbourne Grove, Great
Baddow, Chelmsford CM2 9RT.
email:mebership_secretary@taa.org.uk
Agriculture for Development Editors:
Coordinating Editor
Paul Harding, 207 Lightwood Road, Buxton, Derbyshire SK17 6RN.
Tel: 01298 27957,
email coordinator_ag4dev@taa.org.uk
Technical Editor
Jim Waller, 4 Wood End Hill, Harpenden, Hertfordshire AL5 3EZ.
Tel: 01582 763973,
email: editor_ag4dev@taa.org.uk
Acting Technical Editor
Brian G Sims, 3 Bourneside, Bedford MK41 7EG, UK.
Tel: 01234 271699,
email BrianGSims@aol.com
Directory of members for consultation/employment:
Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk CB8 9LU.
Tel: 01440 783413, email: directory_editor@taa.org.uk
Award Fund Chairman/Enquiries: Antony Ellman, 15 Vine Road, Barnes,
London SW13 0NE. Tel: 0208 878 5882, Fax: 02088786588;
email: taa_award_fund@taa.org.uk
Committee Members:
Hugh Bagnall-Oakeley, Tel: 0208 948 1895,
6 Alexandrea Road, Kew, Richmond, Surrey TW9 2BS.
email: yubago@aol.com
John Wibberley, Springvale, Orchard Close, Shaldon, Devon TQ14 0HF
Tel: 01626 873234,
email: ejwibberley@btinternet.com
Helen Wingfield, 2 The Orchard, Beech Hill Road, Headley,
Hampshire GU35 8DN
Tel: 07775 667703,
email: helenwingfield@hotmail.com
Garry Robertson, 16 Lyndhurst Drive, Harpenden, Hertfordshire AL5 5QN.
Tel: 01582 715223,
email editor_ag4dev@taa.org.uk

Scotland/North of England
John Gowing, University of Newcastle upon Tyne, 1 Park Terrace,
Newcastle upon Tyne NE1 7RU.
Tel: 0191 222 8488; email: j.w.gowing@newcastle.ac.uk
South-West
George Taylor-Hunt, 19 Abbotsridge Drive, Ogwell, Newton
Abbott, Devon TQ12 6YS. Tel/Fax: 01626 362 782;
email: southwest_organiser@taa.org.uk
Bill Reed, 7 Woodlands Mead, Marnhull, Sturminster Newton,
Dorset DT10 1JW. Tel/Fax: 01258 820245;
email: southwest_organiser@taa.org.uk
London/South-East
Position vacant
East Anglia
Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk CB8
9LU. Tel: 01440 783413;
email: directory_editor@taa.org.uk

Specialist Group Convenors
Agribusiness
Jim Turnbull, 32 Oakley Road, Chinnor, Oxon OX39 4HB
Tel: 01844 352385; Fax: 01844 354991;
email: agribusiness@taa.org.uk
Land Husbandry
Amir Kassam, 88 Gunnersbury Avenue, Ealing, London W5 4HA.
Tel: 020 8993 3426; Fax: 020 8993 3632;
email: landhusbandry@taa.org.uk
Environmental Conservation

Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk
CB8 9LU. Tel: 01440 783413;
email: directory_editor@taa.org.uk
Overseas Branch Coordinator/Organiser
TAA India; Web site: http://www.taaindia.org
Sanjeev Vasudev, S-154, Greater Kailash II, New Delhi 110048,
India. Tel: +91-98101-12773.
email: svasudev@stadd.com
email: india_organiser@taa.org.uk
email: india.organiser@taaindia.org
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