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Editorial

Editorial
World population to hit 11 billion
A former Director of Lumle Agriculture Centre in Nepal, a senior research adviser at DFID
and the EC, and Assistant Director General of Bioversity International (previously IPGRI) in
Rome, Paul now divides his time between paid work as a consultant and unpaid work as the
Coordinating Editor of Ag4Dev.

A startling new paper1 published in
Science in September reports that
the world population is unlikely to
stabilise this century, overturning
twenty years of consensus that the
world population will peak at about
9 billion by 2050. The latest analysis
shows that there is now a 70 percent
chance that the global population
will continue to increase throughout
this century, to reach 11 billion by
2100.
By far the fastest growing region will
be sub-Saharan Africa, where the
population is predicted to grow from
today’s 1 billion to between 3.5 and
5 billion by 2100. The reason for
this is that the fall in fertility rates
that began in the 1980s has not
continued as expected. In Nigeria
for example, the decline has ceased
completely, with the average woman
bearing six children. The fertility
rate decline has stalled due to
a failure to meet the need for
contraception, a lack of female
education, and the relative success
in managing the HIV/AIDS
epidemic.

2

TAA members have been saying for
several years that the population
issue seems to have been forgotten
– see for example the SW Group’s
seminar The Population Food
Equation reported in Ag4Dev16 –
and now there appears to be wide
agreement. The previous projections
that the global population would
peak at 9 billion took the focus off
the population issue. These new
projections will have serious knockon effects on many other global
analyses, such as the IPCC
assessment of global warming,
which for years have been assuming
a population peak by 2050. Many
policies and plans for sustainable
food
production,
healthcare,
education and poverty eradication
will need urgent reassessment in the
context of these new population
figures.
Although this issue of Agriculture
for Development is an ‘open’ forum
without a pre-arranged theme,
readers will detect a common thread
running through many of the papers
and other items, namely the
problem of how to feed the world.

Andrew MacMillan and Peter Beeden
suggest a simple, yet controversial,
solution Perhaps we all should pay
more for our food. In a thoughtprovoking paper they show how this
could be a win-win-win situation for
the livelihoods of farmers, for public
health, and for environmental
sustainability. Hugh Brammer reviews
three recent reports on global food
demand, and how it can be met, in
Newsflash 1. Willem Stoop describes
how the System of Rice Intensification
can sustainably increase rice yields;
and Wyn Ellis, in the Ninth Hugh
Bunting Memorial Lecture, explains
how
smallholders
can
be
incentivised to adopt this and other
best practices in rice production.
Geoff Hawtin reviews a recent
report from Chatham House on
biotechnology in Africa, and also
reports on a Gates Foundation study
on the adoption of improved
varieties in SSA in International
Agricultural Research News. Julia
Wright on the other hand argues
Gerland et al, 2014. World population
stabilisation unlikely this century.
Science 346 (6206),234-237
1
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strongly for an ‘agroecological’
approach to food production; and
John Wibberley celebrates the
approaching end of the International
Year of the Family Farm by
summarising
the
essential
contributions of family farms to
feeding the world. All approaches
to food production require
reliable information on the natural
resources to be used in its production,
yet David Dent and Barry DalalClayton, in a sobering global
overview, report Land resources
information in dire straits.

Survey of Ag4Dev readers
This issue of Ag4Dev is full of high
quality, thought-provoking articles
and features that demonstrate the
breadth of expertise of TAA
members. However, we are always
striving to further improve the
quality, relevance and value of our
journal. To this end, we are running
a short survey of the readers of
Ag4Dev to seek their views, opinions
and suggestions for improvement.
An online questionnaire using
Survey Monkey can be accessed
through a link on the TAA website.
All TAA members are encouraged to
complete this short questionnaire,
which should take less than ten
minutes. For those members who
prefer to complete a hard copy
questionnaire, a loose copy is
enclosed with this journal. This
should be completed and returned
to Paul Harding at the address on
the questionnaire. Members should
complete either the online or the
hard copy of the questionnaire, but
not both! The survey will close at

the end of December, and will be
analysed with the assistance of
Bruce Lauckner, a professional
biometrician. The results will be
presented in a future issue of the
journal.

Would you like to help with
the production of Ag4Dev?
Your journal is produced every
four months thanks to the
voluntary efforts of the Publications
and Communications Committee
members, particularly the editorial
team of Paul Harding (Coordinating
Editor), Brian Sims and Elizabeth
Warham (Technical Editors) and
Hugh Brammer (‘Honorary’ Editor).
We are currently in the process of
establishing a panel of ‘Occasional’
Editors, who will be experts in their
field, and who we can call on once
or twice a year to edit papers from
their area of expertise. A strong
panel of expert editors will be a key
requirement for making Ag4Dev a
peer-reviewed journal. Occasional
Editors already include Jim Waller
(plant pathology), Keith Virgo
(soil science), Francis Shaxson
(management and conservation of
soil), Chris Finney (agricultural
water management), Geoff Hawtin
(agricultural biodiversity and
plant breeding), Andrew MacMillan
(agricultural economics), Chris
Garforth (training, extension and
rural development), John Wibberley
(soils, agronomy, farm-household
systems, farmer groups, extension
and rural development), Jim
Ellis-Jones (capacity building and
socio-economics), Brian Sims
(agricultural mechanisation), Hugh

Brammer
(natural
resources,
Bangladesh), Karim Hussein (ruralurban linkages, livelihoods, rural
development), and Wim Andriesse
(soils, Africa, capacity development,
governance). If you would be willing
to be added to this list, and to edit
the occasional paper, please contact
Paul Harding (contact details on
outside rear cover).
With a view to establishing an
effective succession plan, we are also
seeking members who would be
willing to contribute to Ag4Dev in
other ways. These range from
undertaking the occasional book
review; to coordinating regular
features such as Bookstack, Obituaries,
International Agricultural Research
News,
Reminiscences
and
Reflections, or TAA Forum; to
Proof Reader, Technical and
Coordinating Editors.
Please
contact Paul Harding if you might
be willing to help, or for
further details.

Paul Harding
Coordinating Editor
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The Ninth Hugh Bunting Memorial Lecture delivered at Reading
University on 9 June 2014

Can voluntary sustainability standards incentivise
smallholder adoption? - The case of rice
Wyn Ellis1

Wyn Ellis is Coordinator of the Sustainable Rice Platform, a global multi-stakeholder initiative working
to promote sustainability in rice value chains. Based in Bangkok for most of his 30-year career, he
has consulted in diverse fields including organic agriculture, aquaculture, food safety, certification,
crop protection and innovation systems. He holds Bachelor and Masters degrees from Oxford and
Reading Universities, respectively, and a PhD from Chulalongkorn University in Thailand. He has
authored and edited a number of academic publications and book chapters, and is a member of
the Executive Committee of the Tropical Agriculture Association, serving as its Southeast Asia
Coordinator.

Introduction

and global food security, market-based initiatives targeting rice
value chains have received relatively little attention.

Thirty-one years after completing my studies, I am delighted
to return to Reading University, to which I shall always be
indebted for inspiring me in my own career. The Memorial
Lectures are a fitting tribute to Professor Hugh Bunting’s
passion for confronting the difficult issues of our time in a
candid, no-nonsense style. A man of vision, an astute critic of
contemporary development, and above all, a humanitarian, he
will perhaps be remembered most for his diverse and lasting
contributions to tropical agricultural research, which have inspired generations of students and development professionals
around the world.

This paper highlights the strategic contribution of rice to global
food security, followed by a discussion of key sustainability
challenges and specific issues in implementing VSS in rice.
The question of incentivising adoption of proven technologies
by resource-poor smallholders is then considered, and the
paper concludes with an introduction to a global initiative −
the Sustainable Rice Platform − that aims to address these
intractable challenges in a coherent and practical way.

In keeping with the forward-looking theme of the memorial
lectures, I have chosen a topic I believe Prof Bunting would
surely have approved. This paper aims to highlight the urgency
of the need to drive sustainability in the global rice sector:
addressing how we meet our future food needs while at the
same time mitigating environmental and other impacts
associated with rice cultivation.

Rice occupies 160 million hectares of land, much of it
cultivated by 144 million smallholders with, on average, less
than one hectare of land, and minimal market surplus. It is the
daily staple for more than 3.5 billion people, many classed as
food-insecure. With over 90 percent of the world’s rice
produced and consumed in Asia (Dawe et al, 2010), it is also
the staple food for the 70 percent of the world’s poor living in
the region; over 1 billion depend upon rice for their livelihoods.

The 2008 food commodity price spike highlighted the fragility
of the balance between food supply, global security, energy and
environment, giving impetus to the quest for a truly sustainable
global food system. Over the past decade, growing consumer
consciousness, activism and concerns over supply chain
continuity spawned a plethora of voluntary sustainability
standards (VSS). Variously established and regulated by
individual companies, Public Private Partnerships (PPPs),
‘Round tables’ or multi-stakeholder consortia, VSS aim to
reduce costs, improve supply chain integrity or support
corporate marketing and brand awareness. As a progressively
more pervasive and transformative feature of the global economy,
VSS are themselves not without controversy, but nevertheless
offer supply chain actors trustworthy mechanisms that add
value and enhance accountability. VSS schemes today certify
over 10 percent of global production of key global commodities
(Potts et al, 2010). It is therefore extraordinary to learn that,
regardless of the strong role of VSS in other agri-food
commodities, and despite the central role of rice in national
4

Rice - its strategic importance

Global rice consumption is projected to increase from 450
million tons in 2011 to 650 million tons by 2050 (Rejesus et
al, 2012). However, with little or no new land available for area
expansion and the recent slowdown in yield growth to less than
0.8 percent pa, projected global supply in 2050 is unlikely to
meet this 44 percent growth in demand (Pardey, 2011).
Climate change impacts are expected to further widen this gap
(Li & Wassmann, 2011).
Intensification of production on existing cropland thus seems
to offer the only solution. Pisante et al, (2010) estimate that,
in developing countries, as much as 80 percent of future crop
production increases will need to be delivered through intensification of cropping systems. What, therefore, would be the
sustainability implications of such intensification?
Coordinator, Sustainable Rice Platform, UNEP Regional Office for Asia and
the Pacific, 2nd Floor, United Nations Building, Rajdamnern Nok Avenue,
Bangkok 10200, Thailand. Email: ellisw@un.org
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Sustainability concerns in rice
Whilst flooded paddy rice production is considered an essentially sustainable system that maintains long-term soil fertility
and continuous high productivity (Dobermann et al, 2004),
rice systems present a number of sustainability concerns,
generally categorised as follows:
•
•
•
•
•
•

Resource use efficiency
Greenhouse gas emissions
Impacts on ecosystem services
Soil impacts
Disease impacts
Climate change impacts.

There is particular concern over resource use efficiency
(especially for water and fertilisers) and greenhouse gas
emissions from rice paddies. The risk is increasing: with
irrigated rice accounting for 34-43 percent of the world’s
irrigation water, by 2025, 15-20 million ha of irrigated rice is
expected to suffer some degree of water scarcity (Bouman et
al, 2007). The world’s rice fields receive some 15 percent
(or 24.3 million tons) of global fertiliser use. Health and
environmental impacts of excessive fertiliser use in intensive
systems are compounded by low use efficiencies; and poor
application timing can result in only 20-40 percent or less of
applied nitrogen fertiliser captured by the crop (Islam et al,
2007). Finally, flooded rice is an important source of greenhouse
gas (GHG) emissions: using the Intergovernmental Panel on
Climate Change (IPCC) Guidelines for National GHG Inventories
and country-specific data, Yan et al (2009) calculated global
methane emissions of 25.6 Tg/year from rice systems, or 9-11
percent of total non-CO2 agricultural emissions.

Technologies and adoption
Fortunately, management practices offer potential for enhancing
resource use efficiency while also mitigating GHG emissions,
for example through adapted water management (such as
alternate wetting and drying (AWD), mid-season drainage, and
aerobic rice), residue management and appropriate selection
and timing of fertiliser applications (Yan et al, 2009; Wassmann
et al, 2010). The International Rice Research Institute (IRRI)
has undertaken extensive research into a range of platform
technologies in a range of rice systems. The following is a nonexhaustive list (IRRI, 2012):

However, driving wide-scale adoption of such technologies
among millions of resource-poor, risk-averse smallholders
presents immense extension challenges. Direct economic
benefits for farmers may not always be apparent or compelling,
so behavioural change needs to be incentivised either through
market mechanisms or policy interventions. However, in
general, both markets and policy frameworks have historically
failed to internalise environmental costs and other impacts as
a means of aligning interests in order to stimulate farmer
uptake of sustainable best practice.

Challenges for VSS in the rice sector
Most VSS regimes harness market factors to drive transformation processes, creating financial or other incentives for
producers to adopt ‘best-practice’ regimes that satisfy the
norms of remote (mostly Western) destination markets. Such
regimes are typically based upon certification, traceability and
chain of custody, and product labels (Kessler et al, 2013). VSS
have emerged for a range of commodities, including oil palm,
sugar cane, coffee, tea, cocoa, soybean, fruit and vegetables,
seafood, cotton, textiles, livestock and timber. VSS regimes
have one thing in common: demand for ‘sustainable produce’
is driven almost exclusively by rich Northern countries, creating
opportunities for value addition through price premiums and
secured access to high-value markets. This ‘demand pull’ can
help expand markets, increase value-addition and enhance
livelihoods. The origin of this demand is therefore a fundamental
driver of VSS regimes.
However, for rice, such demand pull hardly exists, and
destination markets do not in general serve as a demand driver
for sustainable market transformation. Only 5-7 percent of
global production enters global trade, much of it via SouthSouth bulk trade; less than 2 percent is destined for high-value
markets. Alternative incentive mechanisms are therefore
needed to stimulate adoption whilst avoiding the marginalisation
of small farmers through creation of insurmountable
compliance burdens. At the same time, the system also needs
to create new value (eg financial or reputational) for buyers in
destination markets.
Facing such formidable challenges, what can we do to enhance
productivity and resource use efficiency not only at the farm
level, but for all rice value chain actors, whilst at the same time
protecting our environment?

• Safe alternate wetting and drying;
• Multi-stress tolerant varieties (salinity, drought, flooding)
for climate-smart agriculture;
• Site-specific nutrient management tools to improve N and
P efficiency;
• Sustainable intensification of rice cropping systems;
• Improved irrigation efficiency;
• Biofortification;
• Digital decision tools for extension workers and farmers; and
• Low-cost post-harvest technologies to reduce food losses.

The Sustainable Rice Platform

Other emerging approaches such as the System for Rice
Intensification (SRI), a low water, labour intensive, organic
method using younger seedlings singly spaced and typically
hand weeded with special tools, are also showing promise.

SRP pursues voluntary market transformation initiatives
by developing sustainable production standards, incentive
mechanisms and outreach mechanisms. SRP’s three overall
objectives are as follows:

The Sustainable Rice Platform (SRP) was co-convened by the
United Nations Environment Programme (UNEP) and IRRI,
and was launched in December 2011 as a multi-stakeholder
partnership with governments, the private sector, research
institutes and non-profit organisations. SRP promotes
resource use efficiency and sustainability, both on-farm and
throughout value chains, through an alliance that links
research, production, policy making, trade and consumption.
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• Develop a context-dependent modular standard for sustainable
rice production and processing (including decision-making
tools and quantitative sustainability impact indicators).
• Leverage supply chain mechanisms and public policy
development to develop and promote outreach models that
foster large-scale adoption of sustainable best practices.
• Establish a global knowledge hub to promote sustainability
in the rice sector, with broad participation from value chain
actors, public and private sectors, as well as research and
non-profit organisations.

Incentivising uptake of sustainable
best practice
In order to drive large-scale adoption of technological innovations,
incentives and outreach strategies are needed to convince
farmers of their direct economic benefits. SRP’s working
groups focus on development and testing of sustainability
guidelines, standards and outreach models, including decisionmaking tools and quantitative sustainability impact indicators.
Looking beyond certification and verification for premiumbased segregated supply chains, SRP is currently working with
its members to explore innovative alternative mechanisms,
including the following:
• New business models for smallholder farmers, eg the ‘small
farmer-large field’ system in Vietnam.
• Variants on the ‘Book & Claim’ principle to promote adoption
of sustainable best practice.
• Payments for Ecosystem Services (PES), including performance
standards and metrics.
The ‘Book & Claim’ model offers buyers an assurance that a
certain percentage of the product has been produced sustainably
(see Box 1). This assurance takes the form of a credit or

Source: UTZ Certified; IRRI (2012)
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guarantee of origin which can be traded independently from
the physical rice supply chain. Other options may include linkages
with existing Good Agricultural Practices (GAP) schemes,
integration of sustainable standards in policies and public
extension services, and creation of new incentives via PES
schemes.
By 2016, the SRP aims to establish a robust system of standards
and incentive mechanisms to facilitate broad-scale uptake,
particularly by smallholders. By taking an innovative and
integrated approach, SRP hopes to help minimise
the environmental and ecological footprint of rice, whilst
strengthening South-South cooperation on standards,
stimulating supply stability, and enhancing value-addition
along the value chain.

Conclusions
In our increasingly crowded, volatile and fragile world, rice
represents a crucial driver of global food security. With mounting
competition for finite resources and multiple risks threatening
stability of global supplies, it is indeed alarming that sustainability
concerns in the rice sector have been so neglected by the
stakeholder community. With proven technologies available
today to enhance resource use efficiency, close yield gaps,
alleviate poverty and mitigate climate impacts, the international
development community needs to prioritise the sector as part
of its response to the requirements of the UN’s proposed
Sustainable Development Goals. I am sure that Hugh Bunting
would concur that only a broad-based, scaled-up global
response involving public and private partners can hope to
drive the required transformations in global rice value chains
if we are to secure a truly sustainable food system for our future.
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News from the Field
Expansion of sustainable agriculture in the Bajío
region of Mexico
Mexico has been a slow adopter of conservation agriculture
(CA) practices, despite the technical support that is available
in the country (notably from CIMMYT, the International Maize
and Wheat Improvement Centre). There are just 1 million
hectares of CA on 25 million hectares of arable land and so the
potential for expansion is vast. One of the organisations
promoting CA is FIRA (a government-run trust fund for
investment in agriculture) and their efforts are particularly
strong in the Bajío region. The Bajío comprises the lowlands
of the central states of Querétaro, Guanajuato, Aguascalientes
and Jalisco; and is characterised by deep vertisols at a mean
altitude of 1,700 masl and a semi-arid climate with 600-800
mm of rainfall a year. Irrigated vegetable and fruit production
is an economic pillar for the region with lettuce, strawberries,
potatoes, broccoli and cauliflower being cultivated for the US
market, benefiting generally from the North American Free
Trade Agreement (NAFTA) and creating havoc with the
erstwhile dominant Californian vegetable production industry.
However, FIRA’s main interest is the predominant smallholder
sector of the Bajío. These have typically 5-15 ha per family and

produce two crops a year. The summer crop is sorghum or
maize and the winter rotation is wheat or barley. Input use is
high (with up to 400 kg N/ha applied per crop cycle) and water
resources, especially from underground aquifers, are rapidly
dwindling with water tables falling 3 to 5 m/year. Yields are in
the region of 8-12 ton/ha for maize and sorghum and 5-7
ton/ha for wheat and barley. No-till establishment of the summer
cereal crops presents no problem and is widely practised with
direct drills manufactured in Mexico (Figure 1). However the
large amounts of stover, and sorghum re-growth, after the
harvest of the summer crops presents farmers with what they
see as a problem (Figure 2). This has impeded adoption of
direct drilling for the winter rotation when, rather than use
no-till, many farmers still plough and harrow their soils.
In November 2013, FIRA’s El Bajío Technology Development
Centre (CDT- Villadiego
www.cdtvilladiego.infored.mx)
celebrated 25 years of developing and promoting sustainable
agricultural options for the region and I was privileged to be
invited to address the 1,350 participants in the event with a
global perspective of CA development for smallholder farmers.
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Following the Forum, I was able to visit several practising and
would-be CA farmers to see at first-hand the problems that
they were facing and how they were overcoming them.

Figure 4. Sorghum stover may be baled and removed from the field before
drilling the winter crop.

Figure 1. Summer sorghum direct sown into winter barley stubble (Photo:
Felipe Juárez).

Figure 5. Direct drilling barley into sorghum stover (Photo: Felipe Juárez).

Figure 2. Sorghum stubble after combining.

Figure 6. Chopping sorghum stover prior to direct drilling the winter crop
(Photo: Felipe Juárez).

Figure 3. Vertisol clods produced by disc ploughing will require 2 or 3 passes
of disc harrow to produce a seed bed.

Land preparation
Disc ploughing costs USD 92/ha and the subsequent disc
harrowing needed to reduce the vertisol clods to a seedbed
costs USD 38/ha for each of the two or three passes that are
required (Figure 3). These costs are a major preoccupation for
farmers who traditionally considered, erroneously, that the
heavy crop residues need to be removed and the sorghum
re-growth requires traditional soil tillage methods to be
applied (straw burning has been prohibited for 10 years or so).
Sorghum and maize stover is baled and carted off at a
very low price (USD 19-38/ha); it is destined for cattle feed or
mushroom substrate (Figure 4).
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No-till establishment of winter crops is, of course, perfectly
feasible and many pioneer farmers are experimenting with
alternatives (Figure 5). Standing sorghum stover can be
chopped by flail mower after the combine (Figure 6), and
re-growth halted with glyphosate. One farmer passes a
horizontal blade under the sorghum plants (with no soil
inversion) to facilitate subsequent planting with a direct seeder.
This is only required on the raised beds of irrigated sorghum,
it is not needed under rainfed conditions where the next crop
can be sown between the stubble lines. Another farmer bales
some of her maize stover before direct drilling her winter barley.
One example of when some soil tillage may be needed is when
crops are combine harvested in unusually wet years (such as
2013 when rainfall exceeded 800 mm). Soil structural damage
may be so severe that tillage is necessary to redress the problem
(Figure 7). A future advance to be considered in this regard is
controlled traffic farming (CTF) where all machines are
confined to established wheel tracks. CTF will be especially
straightforward to introduce on the raised bed systems of
irrigated agriculture which are the norm for the region.

News From The Field 1

Table 1. Comparison of CA and conventional agricultural production systems in the Bajío, Mexico.

needed to produce two high yielding harvests per year.
Use of technology like the Greenseeker (see Ag4Dev15 p18)
allows precision application of N only in the specific areas
where it is needed. This runs in parallel with a combined and
increased use of biofertilisers (such as vermiculture leachate).
The greater use of organic sources of crop nutrition is coupled
with a sharp focus on achieving more sustainable agriculture
through integrated pest and weed management (IPWM) which
seek to reduce reliance on agro-chemical pesticides. This is
achieved through improved pest population monitoring and
economic trigger points for application plus, for example, the
use of pheromone and light traps and biological control with
parasitoid Hymenoptera.
Figure 7. Combine wheelings made in wet years may need remedial tillage
before planting the next crop.

The need for legumes in the rotation
Farmers recognise that there is a pressing need to expand the
rotations practised, especially by the introduction of legumes.
As always, it is the existence of markets that is a crucial factor
and their scarcity limits possible options somewhat. Beans are
grown as an alternative summer crop and irrigated alfalfa is a
frequently grown ‘green gold’ crop for animal feed.

FIRA’s contribution to sustainable
agricultural practices

More efficient irrigation
Under-surface drip irrigation has an outstanding potential to
reduce irrigation water application rates (it can also be coupled
with precise application of plant nutrients via fertigation). The
standard set-up for irrigation in the Bajío is to use 1.62 m wide
raised beds, and surface irrigation channels are restored each
cycle (Figure 8). However, with two drip irrigation lines per
raised bed, not only can the same four rows of crop be irrigated
more effectively, but water application rates can be immediately
reduced by at least 25 percent; and the soil disturbance
required to re-make the channels is eliminated.

As would be expected, FIRA is a firm and consistent proponent
of CA, anxious as the organisation is to increase productivity whilst
reducing input use and reducing agriculture’s negative
environmental impact. Table 1 summarises the benefits from
switching to CA from conventional (plough-based) agriculture in
the Bajío.

Balanced crop nutrition and integrated
management
The basic aim here is to reduce the high levels of N fertilisation

Figure 8. Re-making irrigation channels between 1.62 m wide raised beds
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Conclusions
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Mexico seems set to embrace a massive increase in CA adoption.
Farmers realise that their crop production variable costs are
way too high (at USD 138/ton of maize compared with USD
100/ton in the US) and that CA coupled with sub-surface drip
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Perhaps we all should pay more for our food
Andrew MacMillan and Peter Beeden

Andrew MacMillan is an agricultural economist, and was formerly the Director of FAO’s Field
Operations Division. He has helped governments in more than 40 developing countries to prepare
projects for international financing. Andrew is now retired in Tuscany, growing much of what he
and his family eat. He spends quite a lot of time trying to convince people that the time has now
come to put an end to hunger and encouraging them to invest in secondary education in rural Kenya.

Peter Beeden has had four careers to-date: agricultural research entomologist in Africa; dairy farmer
in South Wales; agronomy consultant involved with investment projects in some 30 countries of
Africa and Asia; and adviser to Somerset farmers managing land with important wildlife habitat.
Now ‘retired’, Peter and family manage their all-grass farm with cattle and traditional breeds of
sheep and goats.

Summary
Most Tropical Agriculture Association members have, like us,
worked to increase food production. We have been party to one
of the modern world’s great successes – to have almost
quadrupled food production since the end of World War II,
enabling global average food availability per person to rise by
40 percent while the population has grown from 2.5 to over 7
billion.
However this amazing rise in food availability – which,
strangely, attracts little comment – has not been translated as
much as might have been expected into better human nutrition
and health. It has also inflicted huge damage on the world’s
natural resources and, in many countries, undermined the fabric
of rural society.
We suggest that many of the negative effects of the growth
in food production stem from the view, widely held by
governments, that low retail food prices are a ‘good thing’. In
the UK, for example, food is cheap, with the proportion of
disposable income of the average person spent on food having
fallen from about 55 percent in the early 1960s to 12 percent
now. We think that it is time to propose fundamental shifts in
food pricing, taxation and subsidy policies, centred on the
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principle that consumers should meet the full costs of producing
their food, thereby assuring decent incomes for those involved
in food production as well as covering the costs of collateral
environmental damage. Low-income families, exposed to
hunger and malnutrition, would receive income supplements
to enable them to access adequate food under these new market
conditions. To the extent that farm subsidies continue, these
would be redirected at accelerating the necessary shift to more
sustainable food production and consumption systems.

The consequences of conventional food
management policies
In spite of ample food availability, the health, lifespan and
productivity of more than half the world’s people are still being
damaged by bad nutrition. About 800 million people face
chronic hunger (FAO et al, 2014) − and 258,000 died of
famine in Somalia just three years ago (FAO, 2013); perhaps 2
billion suffer from malnutrition induced by nutrient and vitamin
deficiencies (often due to a non-diversified diet); and at least
1.5 billion are overweight or obese. Hunger and obesity often
coexist in the same countries, communities and even families.
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Despite its obvious benefits, the rapid growth in food output
has contributed to massive damage to soil, water, forest,
biodiversity and marine resources, and may be exhausting
phosphate supplies. Farming, conversion of forest to agriculture,
and food wastage (accounting for about 30 percent of food
output worldwide) generate 25-30 percent of the greenhouse
gas emissions that drive the processes of global warming and
climate change, posing great risks for future food production
(Vermeulin et al, 2012). We are leaving it to future generations
to clean up most of the damage we are causing.
Because of downward pressures on producer prices and
generally low wages in the food sector, the current food
management system also perpetuates poverty and hunger in
farming communities (often only relieved through rural-urban
migration) and amongst people involved in food production,
handling, processing and distribution. Some 70 percent of the
hungry in developing countries live in rural areas. It is
paradoxical that those who work hard to produce our food are,
themselves, likely to suffer from hunger, especially where farming
is dependent on low-priced manual labour (UNCTAD, 2013).
At the other extreme, the obesity epidemic is driving a surge
in non-communicable diseases (NCDs), including diabetes,
cardio-vascular problems, some cancers and dementia, which
will have huge future health costs, especially in those countries
in which affordable food is taken for granted and seen as an
inalienable right (IASO, 2014).
It is probably no exaggeration to claim that the combination
of the negative impacts of so many aspects of food management
poses a fundamental threat to the very existence of society as
we know it. If current policies are continued, they will increasingly
contribute to social exclusion and profound misery, retard
economic progress, destroy more natural resources, accelerate
climate change, escalate migration, and spawn instability and
conflicts.

climate change. The needed transition to truly sustainable food
production systems would be more easily attainable.
There is every reason to aim in these directions, but only a few
countries, including Ireland, have developed the kind of food
strategy that is needed. In 2010, the UK published ‘Food 2030’
with priorities of enabling and encouraging people to eat a
healthy diet, ensuring a resilient, profitable and competitive
food system, increasing food production sustainably and reducing the food system’s greenhouse gas emissions (UK,
2010). They abandoned it in 2011!

Ending hunger while cutting future
growth in food demand
Contrary to public perceptions, eradicating hunger will generate
only a small increase in future food demand. The main sources
of rising demand are population growth and excessive food
consumption and wastage.
The average depth of chronic hunger amounts to an energy
deficit of about 300 kcal per day (or the equivalent of about 75
grams of wheat or rice) (FAO, 2000). To bring 1 billion people
above the hunger threshold would require less than 30 million
tons of cereals per year or well below 2 percent of global output,
equivalent to about 15 percent of the food wasted in European
countries (Trueba & MacMillan, 2013). Even if the amount were
to be doubled or tripled, it would represent a small part of future
demand, and cost a fraction of the US$415 billion spent by
OECD countries on farm subsidies in 2012 (OECD, 2013).

With current policies, FAO forecasts a 60 percent increase in
food demand by 2050, when there would be possibly 9.6 billion
people (Alexandratos & Bruinsma, 2012). Population growth,
of which part is due to people living longer thanks largely to
better medicine, safer water and sanitation, accounts for about
half the rise in demand. The rest comes mainly from growing
consumption by people who, as their personal incomes rise,
are expected to make a ‘nutrition transition’ towards more food
with higher animal protein, sugar, salt and fat contents than
are good for their health, emulating ‘western’ diets. The number
of overweight and obese people in the UK, for instance, is forecast
at 60 percent of adult men and 50 percent of women in 2050
(Foresight, 2007). With business-as-usual, over 300 million
people would still be chronically hungry worldwide in 2050
because of their poverty (Alexandratos & Bruinsma, 2012).
Such forecasts are a wake-up call for decisive moves away from
current food policies. Instead, we should ideally now be laying
the foundations for a new food management system that
ensures the early elimination of hunger and that enables all
people to eat healthily while reducing the negative impact of
food production and waste on the environment. This would
not only generate massive and enduring health, economic and
peace benefits but also reduce the rate of growth in future food
demand below forecast levels. This, in turn, would cut the pressure of farming on natural resources and on the processes of

Figure 1. This advice to food buyers is even more relevant today than it was
during the First World War when food was scarce in the UK.

Population growth is slowing down rapidly in most countries.
However, it will still be the main driver of food demand in
about 10 African high-fertility countries, such as Niger, Uganda
and Zambia, and also in Yemen (UN, 2012). Here the focus
should be on broadening the reach of primary health care,
11
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including reproductive health services, and enabling girls to
stay longer in school as effective means of cutting birth rates.
Hopefully, the growing recognition that high population
growth inhibits improvements in living standards will encourage
the concerned governments to address the population issue
even where it is now politically taboo. Globally, however, the
biggest potential for curtailing growth in future food demand
while delivering huge health, economic, social, environmental
and climate change benefits lies in altering how people who
can afford to eat adequately behave as food consumption and
waste choices widen. As incomes rise, individuals tend to
engage in less strenuous work, with lower demands on food
energy, but their natural tendency is to eat more food, widening
the gap between physiological needs and demand: hence the
obesity epidemic.
The justification for public action to narrow the demand/need
gap is strong. At the domestic level, there is a case for curbing
excess food consumption to cut the future burden of Non Communicable Diseases (NCDs): in the UK, for instance, the
costs of elevated Body Mass Index (BMI) in 2015 are estimated
at £6.4 billion for the National Health Service plus £27 billion
for the wider economy (IASO, 2014). Internationally, a reduction
in food over-consumption and waste would reduce the need
for more forest conversion to farming and help to achieve
greenhouse gas emission reduction targets.
Historical data from industrialised countries indicate that
at an average apparent consumption level of around 3,000
kcals per person per day, obesity is at a tolerable 7.5 percent
(Alexandratos, 2006). FAO estimates that by 2050 the number
of people living in countries consuming an average of over
3,000 kcal per day would have risen from 1.9 billion (2005/07)
to 4.7 billion of whom 3.4 billion would be in developing countries
(Alexandratos & Bruinsma, 2012). By 2050, consumption in
the developed countries would average 3,490 kcal per day,
implying an average adult obesity incidence of at least 25
percent.
Rather than accept the FAO forecasts of future hunger and
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over-nutrition as inevitable, surely we should try to steer food
consumption towards better health, social and environmental
outcomes?
First, this means taking direct action to end hunger through
broadening access to food. In the short-term, the main focus
must be on establishing or expanding social protection
programmes, targeted on the poorest families. These would
provide them regularly with food inflation-adjusted cash grants
or vouchers with which to cover their food deficits to the point
where they could live healthily (Box 1).
Secondly, it could imply adopting a notional national average
food consumption goal for all countries of around 3,000 kcal
per person/day. Achieving this in over-consuming countries
would involve inducing changes in consumer behaviour to
achieve health benefits (lower intake of fats, sugar, salt and red
meat, combined with more fruits and vegetables) and to reduce
environmental damage (cutting food waste and restraining
grain-fed meat consumption).
Once a reliable social protection programme is in place to
enable poor families to meet their food needs even when prices
rise, the way is open for governments to adopt policies that
lead to higher food prices.The choice of instruments will vary
between countries, and should be sensitive to local cultural
and social conditions. As governments explore policy options,
we urge them to look to adjustments in food pricing, subsidies,
taxes and social security programmes as ways of inducing not
only lower food demand but also other desirable improvements
in food management, including an increased awareness,
among all sectors of the population, of the implication of poor
choice of food stuffs on future health prospects.
Adjustments will have to be carefully orchestrated between
institutions that hitherto have seldom worked together in
order to assure coherent signals for consumers and producers.
Thus, as retail food prices rise, simultaneous measures must
ensure that this increase is reflected in higher farm-gate prices,
thereby leaving space to reduce farm subsidies where these
exist. Part of any savings in farm subsidies and the added
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income from punitive taxation on ‘high environmental
footprint foods’ can be redirected towards social protection,
especially in the countries from which they are imported, to
ensure that the hungry can access adequate food. Another
part could subsidise the shift to sustainable farming. At the
international level, measures would be required to ensure
balanced competition between countries especially through
favouring fair trade principles.
Countries often defend low food prices on the grounds that
they make food affordable to the poor. However, recent
research by the International Food Policy Research Institute
(IFPRI) on the food prices of 2007-08, shows that, at least in
the long-run, higher food prices actually reduce poverty and,
by implication, hunger (Headey, 2014). This is because, when
passed up the value chain, they pour extra resources into rural
economies, triggering investment and creating employment
and ultimately cutting the need for social protection.

Conclusions
Adjustments in prices, taxes, subsidies and social security
should be used amongst other instruments more deliberately
to influence food consumption and production behaviour and
thereby improve human nutrition and health while also
contributing to greater rural prosperity and more sustainable
food production.
Given the multiple objectives and instruments for better food
management, inputs into policy reform must emerge from
consultations between institutions concerned with agriculture,
health, nutrition, the food industry, the environment, climate
change, rural development, social protection and public
finance. Civil society can contribute to policy design and building
public commitment to the new approaches.
At national level, new food management policies might involve
an orchestrated combination of:
• Introduction of standards of conduct in the food trade to
align all food purchase and sales practices with concepts of
ethical food management, fair trade, and socially and
environmentally sustainable production, processing and
distribution, based on the principle that consumers should
meet the ‘full and fair’ costs of bringing their food to the
table.
• Progressively higher taxation of foods with high
environmental footprints and health risks.
• Higher taxation on farm inputs used excessively in nonsustainable farming systems (nitrogenous fertilisers,
pesticides, fuels).
• As farm-gate prices for food increase, a proportional
redirection of any subsidies from general farm income
support towards inducing the accelerated uptake of truly
sustainable land management and production systems and
expanding the local availability and consumption of fruits
and vegetables: part of the resources to be used for more
publicly funded research and development on sustainable
farming and on promoting better nutrition and healthier
lifestyles.
• Exposure of children and adults to the need for, and benefits
of, a healthy diet, and engagement of food industries and
supermarkets in promoting healthy eating. Such awareness

creation is essential because regulations and policies can be
adjusted but, if the attitude of people is not changed, then
other, positive, changes are unlikely to occur.
• Introduction of social protection grants for the poorest
families and adjustment of existing allowances and
pensions, indexed to food prices in real time, combined with
expanding support for food consumption of people facing
acute short-term food shortages (eg food banks, school
meals, ‘meals on wheels’ etc).
• Expanding inter-country technical cooperation in food
system management, social protection programme design,
and research and knowledge sharing in sustainable food
production and marketing systems.
At the international level, there is a need to promote the adoption
of fair trade principles throughout the food trade and to hold
countries accountable for reducing greenhouse gas emissions
from the food system. To the extent to which they fail to meet
agreed demand reduction targets, they could be required to
pay penalties into the Clean Development Mechanism, set up
under the Kyoto protocol (UNFCCC-CDM). The funds could
be used to support hunger eradication and sustainable food
systems in food-deficit countries.
Though politicians may fear to tread in these directions, the
extraordinary success of the Jubilee 2000 debt relief campaign
and the growing power of internet-based campaigning for
social justice, suggest that the necessary popular support can
be built for changes in food management policy that generate
benefits not just for all people now but also for future generations.
Hence our optimism!
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Newsflash
World food demand and ways of meeting it
Relevant to the article by Andrew MacMillan and Peter Beeden
are two recently-published scientific papers/reports that analyse
in detail the needs and opportunities to meet the food demands
of a world population of 8 or 9 billion people projected by
2030−2050. The articles are of interest because one presents the
views of natural scientists and the other − essentially a Nicholas
Stern type report – presents the thinking of economists. Despite
this, the two analyses come to essentially the same conclusions.
In addition, the October 2014 Newsletter of the Food Ethics
Council has a relevant article on the need for western diets to
change and possible approaches to achieve this.
Importance of food-demand management for climate
mitigation. Bajzelj B et al, 2014. Nature Climate Change 31
(August 2014). DOI: 10.1038/NCLIMATE2353
Recent studies show that current trends in yield improvement
will not be sufficient to meet projected food demand in 2050,
and suggest that a further expansion of agricultural area will
be required. However, agriculture is the main driver of losses
of biodiversity and a major contributor to climate change and
pollution, and so further expansion is undesirable. The usual
proposed alternative – intensification with increased resource
use – also has negative effects. It is therefore imperative to find
ways to achieve global food security without expanding crop
or pastureland and without increasing greenhouse gas
emissions. Some authors have emphasised a role for sustainable
intensification in closing global ‘yield gaps’ between the
currently realised and potentially available yields. However, in
this paper, the approach is a transparent, data-driven model to
show that, even if yield gaps are closed, the projected demand
will drive further agricultural expansion. There are, however,
options for reduction on the demand side that are rarely
considered. In the second part of the paper, the potential for
demand-side mitigation options is quantified, and shows that
improved diets and decreases of food waste are essential to
deliver emissions reductions and to provide global food
security in 2050. (Abstract)
Better growth, better climate: The new climate economy
report. The Global Commission on the Economy and Climate,
2014. www.newclimateeconomy.net
This report seeks to inform economic decision-makers, in both
the public and the private sectors, of the serious risks caused
by climate change, while at the same time tackling important
concerns such as jobs, competitiveness and poverty. It
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concludes that countries of all income levels have the
opportunity to build lasting economic growth while at the
same time reducing the immense risks of climate change. It
points to the huge potential for raising resource use efficiency,
investment in infrastructure and stimulating innovation.
It suggests that productivity from land use will determine
whether the world can feed a population projected to grow to
over eight billion by 2030 while sustaining natural environments.
Food production can be increased, forests protected and land
use emissions cut by raising crop and livestock productivity,
using new technologies and comprehensive approaches to soil
and water management. Restoring just 12 percent of the
world’s degraded agricultural land could feed 200 million people
by 2030, while also strengthening climate resilience and
reducing emissions. Slowing down and ultimately halting
deforestation can be achieved if strong international support
is combined with strong domestic commitment to forest
protection and rural income development.
The report proposes a 10-point Global Action Plan of key
recommendations for decision-makers to address. Those most
relevant for tropical land use are: phase out subsidies for fossil
fuels and agricultural inputs, and incentives for urban sprawl;
scale up innovation in key low-carbon and climate-resilient
technologies; stop deforestation of natural forest by 2030; and
restore at least 500 million hectares of lost or degraded forests
and agricultural lands by 2030. It goes on to state that
implementation of the proposed policies and investments
could deliver at least half of the reductions in greenhouse gas
emissions needed by 2030 to lower the risk of dangerous
climate change.
The report concludes that a strong and equitable international
agreement is essential to support the ambitious proposals, and
that both developed and developing countries have crucial
roles to play. It accepts that the shift towards a low-carbon, climate-resilient path of growth and development will not be
easy, but governments will need to commit themselves to a
just transition. None-the-less, the report claims that the wealth
of evidence that it presents shows that there is now huge scope
for action which can enhance growth and at the same time reduce climate risk. (Extracts from the Executive Summary of
the multi-authored report)
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Telling people what to eat. Food Ethics Council Newsletter,
October 2014. www.foodethicscouncil.org
A Business Forum meeting of the Council in June reviewed
the problems and ethics of telling people what to eat. It
recognised that western diets need to change, especially to
address the growing problem of obesity. However, food
companies and governments have been reluctant to intervene,
thus throwing the onus on consumers to take responsibility
for healthy, sustainable eating. Inter alia, it was stated that
more attention needs to be paid to methods of food production:

for instance, industrialised farming involves feeding edible
crops to livestock; yet, if those crops were fed to humans, it
was estimated that they could feed 4 billion people. Conflicts
between the interests of food companies and consumers were
also extensively reviewed. It was concluded that, since people
do not like being dictated to about what they should eat,
increased attention needs to be paid to education, particularly
of children, and possibly to taxation.

Hugh Brammer

News from the Field
Conservation Agriculture for food security and
incomes in Northern Mozambique
Introduction
Like many countries in the developing world, Mozambique is
facing a food security crisis that is likely to become worse
because of water scarcity and the expected effects of climate
change. According to the World Food Programme, ‘one third
of the population is chronically food-insecure, and half a
million children aged 6-23 months are undernourished’1 . The
situation is exacerbated in rural communities where isolation
is particularly detrimental due to limited access to markets or
information on how to respond to increasing weather variability
and rising temperatures.
In Cabo Delgado, Northern Mozambique, an Aga Khan
Foundation (AKF) Mozambique project to enhance incomes
and food security using Conservation Agriculture (CA) and
value chain development offers some solutions. After several
years promoting CA through Farmer Field Schools (FFSs), over
5,000 smallholders are now using more sustainable cultivation
practices. Evidence of improved water retention in soil
is encouraging broader adoption by farmers who were
initially sceptical of the approach. AKF supported producer
associations, linked to sales commissions and traders, which
are also promoting CA, including a better rotation of crops to
address both soil nutrition and market demands.

to address the problems of degraded soils and ecosystem services
in an effort to enhance agricultural productivity, increase food
security, improve nutritional intake, and increase incomes for
farmers and their families. To achieve this, AKF has been
promoting CA, a set of principles and practices that aim to
sustainably enhance agricultural production based on the
understanding that the most beneficial agricultural practices
are those that are sustainable in the long term.
CA is based on three principles: continuous minimal soil
disturbance; permanent organic soil cover (Figure 1); and
diversified crop rotation. A no-tillage approach involves the
direct planting of seeds through mulch from previous crops,
with as little soil disturbance as possible. While the annual
rainfall in Cabo Delgado of 800-1000 mm is adequate for rain-fed
agriculture, the intensity of rainfall leads to flooding and topsoil erosion resulting in a loss of nutrients and organic matter.

The AKF-Mozambique Project
In the AKF-Mozambique target communities in Cabo Delgado,
food insecurity is apparent in the prevalence of underweight
children (20.6 percent) and severely underweight children (6.4
percent), which is the second highest in the country2. The
main source of food and overall income for many households in
Cabo Delgado is from machambas, small landholdings where
crops such as maize, sesame, cassava and beans are grown.
Since 2010, as part of a six-year project financed by the Canadian
Department of Foreign Affairs, Trade and Development, AKF
has been working with smallholder producers in Cabo Delgado

Figure 1. Farmers work together
in Namapala, Cabo Delgado,
Mozambique, applying organic
soil cover as part of new
conservation agriculture practices.
(Photo: Lucas Cuervo Moura).
Mozambique Country Overview. The World Food Programme.
http://www.wfp.org/countries/mozambique/overview
2
Demographic Health Survey for Mozambique, 2011. This rate is for the entire
province of Cabo Delgado. Specific rates for Cabo Delgado by urban and
rural areas are not provided by the Demographic Health Survey.
1
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The application of mulch helps to address this by protecting
the soil from the effects of rain and wind erosion, reduces
evapotranspiration and provides a habitat for biota which
decomposes the mulch and incorporates it into the soil. CA
also improves the infiltration rate and water retention capacity
of the soil, leading to increased water-use efficiency.

techniques, and has observed these techniques in practice on
demonstration plots. Today, there are 28 members, most of
whom have been involved since the group first formed in 2009.
Since receiving training in 2012, members have implemented
techniques such as intercropping, mulching, live crop cover
and seeding in lines.

Diversified crop rotation is important for encouraging
biodiversity, building up a diverse nutrient base in the soil and
for pest management. In the coastal districts of Cabo Delgado,
there are different systems of rotation, including maize with
pigeon pea; mung bean with sesame; and cassava with pigeon
pea. Through these rotation systems, producers are able to
cultivate various crops throughout the year and thus are able
to respond to market demand in sesame, maize, pigeon pea,
lablab and cowpeas.
Under the supervision of AKF field staff, CA techniques are
disseminated through the use of demonstration fields and the
mobilisation of mixed and female-only FFSs. As of February
2014, AKF had established 266 agricultural FFSs with a total
membership of approximately 5,600 producers.
Through FFSs, AKF also distributes market information and
enables individual farmers to connect with producer associations,
groups of producers who bulk and sell to buyers and traders.
Membership of 84 AKF-supported producer associations has
reached 1,300 producers (56 percent women). The groups are
consolidated into 25 sales commissions which improve market
linkages between associations and buyers, and also provide
financing and market information. Traders, including Corredor
Agro and Export Trading Group, have sought AKF’s advice on
entering the market in Cabo Delgado, and 11 sales contracts
have been signed with national and international buyers. Sales
commissions have also encouraged members to grow soil
nutrient enhancing legumes based on interest expressed by
buyers.
AKF especially encourages female farmer membership in FFSs
and producer associations. Women are often responsible for
household food preparation and generating income through
crop production, and thus provide a significant proportion of
the agricultural labour force . However, they often have very
low decision-making powers and low access to inputs and markets.
Encouraging female involvement ensures women have
equitable access to agricultural resources, knowledge and
improved techniques, and is rooted in the understanding that
FFSs have a positive impact on women’s self-esteem and social
capital .
Primera Dama is an all-female FFS in Primeiro de Maio, a
village in Meluco district of Cabo Delgado (Figure 2). The
women independently formed Primera Dama in 2009, not as
an FFS, but as an informal group whose purpose was to work
together on their farms and interact in a social setting. They
had no specific buyers for their products, but worked together
to clean and burn organic residues, as well as seed and weed
together. They describe their initial goal as buying matching
fabrics (capulana): ‘our eyes were still closed, the only purpose was to buy capulana’.
Their priorities changed as the group partnered with AKF in
2012 and established a FFS. Since becoming an FFS, Primera
Dama has become more structured, received training on CA
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Figure 2. Women members from Primera Dama Farmer Field School are
trained in selecting seed and storing in improved boxes to help maintain vigour
and germination rates. Women proudly show off their locally prepared rice
seed storage box. (Photo: Allison Enns)

Members of Primera Dama have noticed how the use of CA
techniques enabled them to have more production than those
who used traditional techniques, attributed to the mulch that
holds in moisture and allows the seeds to grow, even when
there are rain shortages. Despite low rainfall in 2013, members
were able to produce something as a result of using mulch
while others had not produced anything. Permanent organic
ground cover such as mulch not only preserves moisture and
provides nutrients to the soil, but also decreases the number
of weeds. For the members of Primera Dama, this is especially
significant as it saves them time by greatly reducing their work
load. In addition to the introduction of mulching, learning
about CA has meant replacing slash and burn agriculture on
their machambas with crop rotation, inter-cropping and seeding in lines. In some cases, women have now begun to support
neighbouring farmers interested in replicating CA practices.
One member describes how learning in a group has been positive;
‘When there are many we can help each other learn but when
you are on your own you only understand what you understand’.
This sense of community has attracted others to the FFS; one
member of Primera Dama joined six months ago and based her
decision on the fact that members collaborate, are united and
help each other with the challenges that they face.
The Aga Khan Foundation (AKF) was established as a nonprofit development agency in 1967 to promote social and
economic development. AKF-Mozambique has been working
in Mozambique’s northernmost province of Cabo Delgado
since 2001. The organisation’s goal is to facilitate a broad range
of partnerships that collectively strengthen the knowledge,
capabilities, and opportunities of individuals and institutions
to sustainably improve livelihoods and catalyse inclusive
socio-economic development. For more information visit
www.akdn.org

Alastair Stewart
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From field observation to agricultural science:
the case of the System of Rice Intensification (SRI)
Willem A. Stoop

From 1977 to 1982, Willem worked as a cropping systems agronomist with ICRISAT (the International
Crop Research Institute for the Semi-Arid Tropics) in their Burkina Faso outreach programme. From
1997 to 2001 he was in Ivory Coast as interim director of research at AfricaRice (then known as
WARDA – the West Africa Rice Development Association). He is an independent consultant with a
main focus on SRI. (e-mail: willem.stoop@planet.nl.)

Summary
The System of Rice Intensification (SRI) was developed
empirically on the Plateau of Madagascar during the 1970s and
1980s by a French priest, de Laulanie, in response to local
constraints (shortages of seeds, irrigation water and mineral
fertilisers). Unexpectedly, the widely spaced rice plants yielded
spectacularly, mostly due to profuse tillering. Starting in the
mid-1990s, SRI was introduced gradually into the main ricegrowing countries of Asia. This sparked heated debate from
around 2004 (that continues up to today) among mainstream
rice researchers and universities. These institutions tend to
promote the conventional package of so-called ‘best management’
practices, based on ‘new and improved’ seeds and external
(mainly chemical) inputs. In the meantime, insights into the
agronomic and biological processes responsible for the high
SRI grain yields have advanced considerably, which poses some
rather awkward questions about the efficiency of modern, conventional agriculture.

System of Rice Intensification (SRI)
SRI history
SRI was empirically developed during the 1980s by Father de
Laulanie in Madagascar in collaboration and dialogue with

farmers and in response to local constraints: shortages of (rice)
seeds, water and chemical inputs (mineral fertilisers). In 1994,
Norman Uphoff (of Cornell University, USA) first became aware
of SRI while working on a slash-and-burn project in Madagascar;
in subsequent years he studied the system further with his
students and drew attention to it in other parts of the world,
notably in Asia. Only in 2002 did the first SRI peer-reviewed
publication appear (Stoop et al, 2002). From 2004 to date,
there have been intensive debates on the ‘scientific foundations’
of SRI within mainstream research institutes (universities and
international rice research institutes: IRRI; AfricaRice/WARDA).
The debates have appeared on the internet and in the peerreviewed literature, with SRI being depicted as a product
of voodoo science and based on UFOs (unconfirmed field
observations).
What is SRI about?
For a recent update on SRI, see the March 2013 issue of Farming
Matters at: www.farmingmatters.org. Essentially, SRI is a set
of six agronomic practices that are implemented in ways
distinctly different from mainstream conventional rice production
(see Table 1). The main principles are: 1) early crop
establishment, 2) reduced competition, 3) healthy soil
(emphasising the importance of soil organic matter) and 4)
aerobic soil conditions. Each of these enhances an early and
profuse root development.

Table 1: The SRI/SCI package of practices as compared with conventional, ‘best’ practice
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Together (particularly low seed rates/single plants/wide spacing),
these practices profoundly affect plant morphology: the socalled phenotypes. These were found to be far more productive
than those under conventional conditions and production
systems (Figure 1). Thus plants show profuse and active root
systems and abundant tillering (Figure 2) leading to increased
numbers of large panicles per unit area (Figure 3), while at the
same time the size and weight of individual grains is increased.
These practices are proving relevant to different rice production
systems (irrigated and rainfed; lowland and upland), but also
— with certain modifications — for a wide range of other
crops notably wheat, sorghum, millets, maize, sugarcane
(Abraham et al, 2014) and this holds true for crops grown in
the north as well as in the south. The practices contribute to
significant increases in (grain) yields and in reduced expenditure
on external inputs (seeds and chemicals such as mineral
fertilisers and for crop protection) and eventually on labour as well.

The scientific basis of SRI
The agronomy, plant morphological characteristics and plant
physiological processes under SRI have been clarified in several
articles (notably Thakur et al, 2009, 2010, 2013). The reduced
seed rates (only 10 to 20 percent of conventional rates) and
therefore greatly reduced plant densities have remarkably
affected overall root development and the foliar characteristics
of the canopy. Moreover, the aerobic soil condition (in the
absence of permanent flooding) has further enhanced root
development, root activity and their potential interactions with
soil biota, thus contributing to efficiency gains in moisture and
nutrient uptake from the soil. Likewise, it was shown that the
photosynthetic process in the leaves was extended so that the
grain-filling phase was prolonged. SRI plants have proven to
be far sturdier, thereby effectively resisting the effects of
droughts and storms (no lodging) as well as experiencing a
reduction in pest and disease problems. In summary, it is
becoming increasingly clear that the high seed rates practised
in conventional, but often also in traditional, farming lead to
seriously stunted phenotypes (both below and above ground)
that are inefficient in their use of natural resources (ie solar
radiation and soil as source of moisture and nutrients).
Why the controversy about SRI?

Figure 1: Conventional rainfed rice in Andhra Pradesh, India; high seed rate
and pump irrigation.

SRI profoundly challenges conventional/mainstream agricultural research programmes and has drawn attention to several
serious gaps and scientific weaknesses of these (international)
programmes that are mainly aimed at plant breeding and the
introduction of new seeds of ‘improved varieties’ (Stoop,
2011). Likewise, the validity of various sophisticated modelling
exercises that seek to design an ideal plant type and/or to provide decision support tools can be questioned. The major
weaknesses identified in the mainstream research programmes
appear to be linked to an inadequate recognition of the roles
of plant roots and the critical interdependencies between
above- and below-ground plant development. Likewise, soil
characteristics in terms of organic matter content, the role of
soil biota and their possible positive interactions with plant
roots, particularly the profuse root systems recorded under
SRI, remained underexplored.
SRI is no panacea

Figure 2: Root development. A time and space effect: on the left a plant that
remained in the nursery for 52 days; on the right a plant transplanted in a
widely spaced grid after 9 days.

Figure 3: A good SRI crop in Liberia: notice tillering of single plants and heavy
panicles that are bending over (photo: Mr Robert Bimba).
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Neither SRI nor other agricultural systems − be they organic,
biological, agro-ecological or conventional − should be
considered as ‘silver bullet’ strategies. Yet, conventional modern agriculture has been supported by billions of dollars in
research funding (from both public and private sources (eg
Monsanto, Syngenta, Bayer, etc), while all the other systems
have only received a fraction of that support. Not surprisingly,
the alternative systems still show large knowledge gaps.
Simplistic comparisons between different systems (eg a
conventional or best management system as compared with
an organic system or SRI) readily lead to biased outcomes,
because the latter have not been mastered adequately. Results
are then interpreted as confirming an already assumed
superiority of conventional modern systems.
SRI still requires considerable further research efforts to optimise it under different agro-ecological conditions. Among
other factors, crop nutrition management requires further
clarification and in particular the nitrogen cycle, as well as the
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need for crop rotations to maintain a healthy soil and to
control weeds and pests.
SRI network and communication structure
From the early stages, Cornell University has been the central
coordination and information base for global SRI activities. As
such, it has been the focal point of an informal network that
has served to exchange information between different countries
and many practitioners (scientists and development workers)
in the field. All the information is readily available through the
internet from the SRI website: http://sririce.org. This website
provides a complete overview of current knowledge on SRI,
including its history, practices and technical implementation,
as well as all of the published materials since the start of this
effort in 1996. Undoubtedly, the availability of e-mail and mobile phones has greatly accelerated the (informal) information
exchange between all parties involved.

Conclusions
In spite of very limited financial resources from the start, SRI
has made remarkable progress. The approach has now been
confirmed in over 50 countries and on all continents. Many
millions of small farmers have adopted the system, and many
more have introduced modifications in their current rice
cultivation practices by using younger seedlings for transplanting,
fewer seedlings/hill or planting station and/or wider spacing

between hills. One could therefore assume that a form of creeping
adoption is taking place in many locations. The popular
evaluation concepts of adoption, dis-adoption or non-adoption/
rejection thereby become inappropriate, if not misleading.
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News from the Field
Loss of agricultural land to settlement and
infrastructure in Bangladesh
A recent (2013) study by the Bangladesh Soil Resources
Development Institute has, for the first time, measured the loss
of Bangladesh’s agricultural land to non-agricultural use in
recent decades. Earlier estimates of the total agricultural land
area by various national and UN institutions ranged between
8.52 and 9.2 million ha, and estimates of annual losses of
agricultural land to non-agricultural use ranged between 0.13
and 1 percent.
The recent, national-scale study interpreted Landsat satellite
images for 1976, 2000 and 2010 supported by ground truthing.
Agricultural land was defined to include cropland, rural
homesteads, forest, rivers, lakes and fish-farms. Nonagricultural land included rural and urban settlements and
infrastructure as well as newly-accreted land from natural
deposits of alluvium.

indicating an increase in the mean annual rate of change from
0.17 percent in the earlier period to 0.42 percent in the most
recent period. Field checking at 62 locations indicated that the
GIS interpretations were 92 percent accurate.
The total area of cropland in 2010 was 8.75 million ha, and the
estimated annual loss rate between 2000 and 2010 was 68,700
ha. The total forest area in 2010 was 1.43 million ha, down
from 1.75 million ha in 1976, but the area had increased by
123,000 ha since 2000, attributed to forest plantation. Urban
and industrial land increased at a rate of 4,012 ha per annum
during 2000-2010.

Hugh Brammer

The study found that the country’s total land area increased
by 433 km2 between 1976 and 2000 and by 472 km2 between
2000 and 2010, mainly due to land accretion in the country’s
major estuary. Agricultural land as a proportion of the
country’s total land area decreased from 91.83 percent in 1976
to 87.69 percent in 2000 and to 83.53 percent in 2010,
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Land resources information in dire straits
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Summary
Sustainable use and management of the land depends on
intelligence at the point of decision: the location of resources,
their condition and how this condition is changing. In times
of crisis, this has been appreciated at the highest level but, during
the years of plenty, the attention of governments has been
elsewhere. We need to dig deeper into the link between knowledge
of the land and the ability to make good decisions − or even
to see when a decision is needed − but it is clear that food and
water security and resilience in the face of natural hazards and
climate change demand a paradigm shift in land and water
management. On the world stage, the information needed to
do this is simply not there: information on renewable resources
is dispersed, fragmented, and used less and less. The picture is
uneven: two giants, China and Brazil, have continued to
improve their information and expertise; the Western World
has privatised it; Eastern European countries in transition to
a market economy struggle to maintain capacity; and many
poor countries that depended on technical assistance have
given up. Once-great institutions like FAO, the overseas survey
agencies of former colonial powers, and commercial companies
that undertook major surveys and development projects have
been cut back or dismembered; most of our data are more than
thirty years old and the capacity to interpret them is pensioned
off. We consider why this is so and what options are available
to put things right.

A perfect storm
The land provides 95 percent of our food and clothing, all timber,
bio-fuel and fresh water, and ecosystem services that underpin
our economy and society – and it is taken for granted. Between
1965 and 1980, the Green Revolution increased crop yields
three-fold; for a generation global food production was carried
ahead of population growth and political attention turned
elsewhere. But the revolution has stalled and today’s policy20

makers face all the old challenges writ large:
• Burgeoning demand means that, by 2050, 70 percent
more food will be needed globally than now; rising to 100
percent in developing countries (FAO, 2011).
• We aren’t making any more land. The area under cereals
peaked in 1981, arable in 1991; the last quarter century has
witnessed degradation of one-quarter of the land surface
(Bai et al, 2008) and tracts of the best land are being lost to
towns and infrastructure.
• The food system is unsustainable. The Green Revolution
depended on cheap fuel, fertiliser and irrigation applied to
new, responsive crop varieties. Fuel and fertiliser are no
longer cheap; water resources are over-committed; and
production has levelled off across much of China, the
Indo-Gangetic Plain, Western Europe, the American
mid-West and southern Brazil − in some regions, yields are
declining.
• Climate change is likely to bring more-severe droughts,
more-intense rains, and a rising sea level that threaten both
great cities and productive farmland.
A recent UK All-Party Parliamentary Inquiry (APPG, 2010)
predicted collision between ever-growing demand for food,
energy and fresh water, the stresses of climate change (and, we
would add, land degradation), destabilisation of governments
that cannot provide their people’s basic needs, and migration
from poor countries to those better endowed: ‘a perfect storm’.
And there are no charts. Over the last 30 years, knowledge of
the land and capacity to face up to these issues have atrophied.
The end of the era of cheap food and fuel (Figure 1) has again
concentrated minds on food security.
One response is the international land grab, where the power
lies with the big players and which perpetuates farming
systems that depend on more-and-more costly inputs. The
sustainable alternative embraces no-till, keeping the soil
surface covered with crop residues, crop diversification
(Kassam et al, 2011), and adapting farm operations to every
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Figure 1: World food prices 1990-2012 (FAO, 2012)

facet of the landscape: in short, ‘high farming’ that demands
greater knowledge of the land and better land resources
information than has been marshalled up till now.

It’s not all the same out there
The aftermath of the Second World War was a golden age
of land resources surveys. Demand came mainly from
governments, but the load they took upon themselves in
attempting to direct land use and management exceeded both
the supply of information and their own ability to make use of
it. Governments then abdicated responsibility, turned to
markets to deliver their aims and left land users to their own
devices. The need to factor natural resources information into
development policy, planning and management seems
obvious, but it is happening less and less − even in countries
like Australia and South Africa that depend overwhelmingly on
land resources and are vulnerable to climate change.
The picture is uneven. Information for exploiting minerals, oil
and gas, and the terrain and climate information required by
the military, aviation and shipping are better than ever: these
people know what they want and are prepared to pay for it.
What has been neglected is fundamental information on
renewable resources: soils, water, forests, ecosystems, farming
systems and their social context; it is no less important, but
the people whose livelihoods depend on it are not so well-off
or so well organised. There are also contrasts country-wise.
Two giants, China and Brazil, have continued to improve their
intelligence and expertise; the Western World has privatised it,
although, in the USA, the Natural Resources Conservation
Service maintains substantial capacity; Eastern European
countries in transition to a market economy have struggled to
maintain theirs; and many poor countries that depended on
technical assistance have given up.
Applications of land resources information are by no means
limited to food security. Rational development of towns and
infrastructure depends just as critically on land resources
information. For example, subsidence and heave of shrinkswell soils under alternating dry and wet conditions breaks up
roads and buildings and snaps optic-fibre cables; the costs are

orders of magnitude greater than the expense of the surveys
needed to avoid problem areas in the first place, and, in
Australia, the telecom problem was flagged twenty years ago
— but only now is there a scramble to map the offending soils.
We have been here many times before. Decision-makers are
always surprised that the information they need so urgently is
not to hand and yet, for a generation, we have seen:- Dismemberment of land resources institutions and
atrophy of their data. For most of the world, the knowledge
needed to secure food and water resources, mitigate natural
hazards and adapt to climate change is not there anymore.
Institutions tasked with collecting, maintaining and
interpreting the information have been run down or
dismembered. In most countries, fundamental data are
dispersed, fragmented and, sometimes, maintained in an
amazingly amateur way. The information we do have is
more than thirty years old; detailed local information is lacking
and millions of field observations and laboratory analyses
have never been transferred to publicly-available databases.
- Erosion of specialist skills within natural resources
agencies and universities. Across the western world, the
cadre of specialists has been pensioned off, leaving capacity
gaps that will be hard to fill — universities and colleges no
longer offer training in land resources survey and land use
planning. Without renewal of the cadre, such data as we do
have are drifting away from the status of live information
to that of historical documents.

Policy imperatives
Does it matter? Reviewing our recent report Meeting the need
for land resources information in the 21st century – or not
(Dent & Dalal-Clayton, 2014), Hugh Brammer reminds us that
farmers in Bangladesh greatly increased crop production
without making any use of formal land resources information;
over the years, they adapted the Green Revolution package to
their own land resources by trial and error. Robert Brinkman
also points out that the parent of the ground-breaking IR8 rice
was not invented by IRRI − it was spotted in his own field and
planted out by a Chinese farmer; and 40 years of development
21

Article 4

of conservation agriculture, started by a group of Brazilian
farmers, has been peer-led adoption of what has been found to
work.

so any such mechanism depends on reliable, up-to-date
information on the status and change of the specified resource
or hazard; and this information cannot be turned on like a tap.

All this is true, but farmers’ experience (and engineers’
experience for that matter) holds only for continuation of
existing practices. We argue that present farming systems are
unsustainable and that land resources survey, land evaluation
and field experiments are needed (in Bangladesh, Brazil and
elsewhere) for sustainable intensification that also safeguards
the environment and adapts to climate change. More-detailed
information is also needed in countries that already have big
farms managed by business-like farmers who no longer have
hands-on knowledge of what lies below ground. Without this
information, change means trial-and-error all over again. There
isn’t time, and the land degradation and flight from the land
over the last quarter-century should remind us of the costs of
trial-and-error.

There are several tracks that might be followed to rebuild
commitment, knowledge and capacity in the field of renewable
natural resources. The path chosen will depend on national
and local circumstances but needs to take in:

We can draw on many examples to demonstrate that good land
resources information, combined with a good understanding
of existing practice and the requirements of any proposed
innovation, means quicker and safer uptake of new practices.
The same applies to urban and infrastructure development.
Moreover, many natural systems operate over hundreds of
miles; their dynamics are not discernible by local observation,
however perceptive, and their effective management needs a
helping hand from science.

How to put things right?
Well-informed decision-making requires, first, up-to-date
coverage of primary data at a scale matching the decision in
hand, preferably accessible through the internet, compatible
with other datasets and economic models; secondly, a cadre of
experts charged with selecting relevant data and translating
them into directly usable advice; and thirdly, effective demand
from decision makers. Knock away any one of these three legs
and the others topple too. Shouting at decision-makers —
telling them that they are doing a bad job or getting it wrong
— doesn’t help. Without a strong pull in the shape of demand
for natural resources information, trying to push different ways
of doing things from the outside is fruitless: far better to secure
a pull by dialogue with decision-makers, seeking to understand
their needs and concerns.
In Europe, the Soil Thematic Strategy (European Commission,
2006) was the outcome of just such a dialogue. It called for a
comprehensive approach to preserve soil functions through
awareness-raising and education, research, integration of soil
protection with other policies, and legislation. The first three
have been implemented to some extent by EU institutions
under the Common Agricultural Policy, but hardly at all by
member states; payments to farmers are withheld if minimum
standards of husbandry are not met — but the bar is set well
short of sustainability. The proposed Soils Directive was
blocked in the Council of Ministers (the UK was one of four
governments opposed). All this was before the spike in world
food prices and the global financial crisis: the reaction might
be different today, but that initiative was lost. Payment for
environmental services is a market-related alternative, but
hard-nosed investors will only pay for what can be measured,
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- awareness-raising and education to build public knowledge
and ownership of the issues;
- research to understand the problems and find solutions.
Governments, companies and communities need
intelligence to determine the dimensions of policy and
management issues, the adequacy of existing information,
and what further information may be required. This means
both new land resources surveys and, as a priority, practical
ways of adding local knowledge to formal land resources
information and linking land evaluation with implementation;
- community and industry participation to share the load. We
may draw upon the bumpy experiences of the regional
institutions established in Australia to get the right people
working together; and the Comilla model in Bangladesh —
helping farming communities to explore their own
resources, systematise their own experience, identify their
constraints and try out promising options (Khan, 1983).
Once communities are well along this path, with a
conscious and structured understanding of their own
resources, they are in a position to demand and make use
of professional land resources information;
- a career structure for land resources specialists who can
translate data into directly usable advice.
Facts don’t speak for themselves: someone has to speak up for
them. Information itself has need of champions with access to
the relevant decision-makers and this article is meant to be a
rallying cry.
It will need a sea-change in the policies of national
governments to re-instate professional land resources survey
at the field scale needed for precision farming and community
action, but something like the British Geological Survey
mySoil app can provide individuals and communities with an
interactive map of land resources and the facility to build up
their own information within and compatible with formal
knowledge; privately commissioned surveys for big-farm
precision agriculture already operate like this. But the new
information will soon be lost as previously, unless there is a
requirement to archive it with a public institution responsible
for maintenance and access to the data: several countries
manage mineral resources information in this way.
Once government and industry appreciate what they need,
roles may be assigned to institutions with related expertise that
can broker information, specify what more may be required
and build capacity to provide it. What will it cost and how long
will it take to rebuild the necessary commitment to land
resources, the knowledge base, and capacity for effective
action? For the UK, the ongoing cost will be no more than is
spent today by a Premier League football club or a middling
university, but the time horizon is a generation. The Chinese
and Brazilians are already well on the way.

Article 4/Bookstack

References

FAO, 2011. The state of the world’s land and water resources for food and
agriculture. FAO, Rome, and Earthscan, London.

All-Party Parliamentary Group, 2010. Why no thought for food? UK
Parliamentary Inquiry into Global Food Security, London, January 2010.
Bai ZG, Dent DL, Olsson L, Schaepman ME, 2008. Proxy global assessment
of land degradation. Soil Use and Management 24, 223-234.
Commission of the European Communities, 2006. Soil thematic strategy.
Communication COM (2006) 231, Brussels.
Dent DL, Dalal-Clayton DB, 2014. Meeting the need for land resources information in the 21st century – or not. Environmental Governance Series No. 8,
International Institute for Environment and Development, London.

Kassam A, Friedrich T, Shaxson F, et al, 2011. Production systems for sustainable
intensification – integrating productivity with ecosystem services. Technology
assessment – Theory and praxis, Special issue on Feeding the World, July, 2,
38-45.
Khan AH, 1983. The works of Akhter Hameed Khan. Vol II Rural development
approaches and the Comilla model. A review of community development
concepts. Bangladesh Academy for Rural Development, Comilla.

Bookstack
publication. The book includes plants used
for food, medicine, a variety of domestic
purposes, bee forage, for ornament and
commerce, and includes an extensive list of
references. I was also interested to see
some plants that I have come across in my
travels and have not yet been able to identify.
The book, therefore, will serve as a good
identification guide for the plants of this region.

Useful Plants of Bas-Congo Province,
Democratic Republic of Congo (Second
edition)
Paul Latham, 2014
Two volumes, 554 pages, £60
Soft cover, ISBN: 9780955420870
Publisher and distributor: Paul Latham
Available from: http://www.nhbs.com/
The book Useful Plants of Bas-Congo
Province, Democratic Republic of Congo by
TAA member Paul Latham comes in two
volumes totalling 554 pages and over 1,000
colour photographs. The book describes in
detail 460 plants that are grown in
Bas-Congo Province. In addition to the
botanical description of the plants, information
on ecology, their uses and propagation are
also provided. Large colour photographs
accompany each plant described, showing
the plant and its most distinctive features.
Photographs of fruits for some plants are
also shown and make the descriptions
more complete. The plants are arranged in
scientific name order, and provide the family
and common names.
The usefulness of the plants is described in
detail, this being the main focus of the

The book provides excellent background
and practical information from authors who
have knowledge of using these plants in real
life. I thoroughly enjoyed reading the book
and was amazed to see so many rare and
interesting plants in a single publication. As
an avid enthusiast of tropical plants and a
tropical plant grower, this book will have a
permanent place on my bookshelf.
Dr Ahmed Fayaz
Institute of Veterinary,Animal and Biomedical
Sciences
Massey University, New Zealand
Email: A.Fayaz@massey.ac.nz
Editor’s note: Dr Fayaz is the author of
Encyclopedia of Tropical Plants:
http://www.batemanpublishing.co.nz/
ProductDetail?CategoryId=90&ProductId=
333

Agricultural input subsidies: the recent
Malawi experience
Ephraim Chirwa & Andrew Dorward
Oxford University Press, 298 pages. September
2013.
ISBN: 978-0-19-968352-9
Hardback: £55 (open access version available)
There is growing recognition in sub-Saharan
Africa (SSA) of the need to give impetus to
increase growth in the agricultural sector ─
limited, as it is, by problems of environmental
degradation, fertility decline, poor policies,
market failures and lack of technical innovation.
There is a low rate of fertiliser use in SSA
(an average of 5.9 kgN/ha compared with
106 in Asia, 58.8 in North America and 44.2
in Europe). Malawi, with a rate of 22.8
kgN/ha, is high for SSA, but not by global
standards. The country has had a fertiliser
subsidy programme from the 1960s. An
expanded programme in 2005 involved 50
percent of smallholder farmers; and has
continued despite reservations from
economists. The book aims to understand
the impacts of subsidies, learn lessons on
implementation methods, and promote debate on strategic policy decisions. It admirably, if a little voluminously, achieves
these aims.
The treatise on the changing theory and
practice of agricultural input subsidies casts
useful light on their evolution. Conclusions in
the 1980s emphasised problems with
controlling costs, exit strategies, effectiveness,
over use of inputs, regressive benefits (to
larger farms) and market distortions. The
failure of liberalised policies to promote
broad-based agricultural development
resulted in these views being challenged
from the mid-1990s. Input subsidies yield
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greatest returns when they focus on
consumer benefits, operate at large scale,
are directed at producers constrained by
market failure, and programme scaling
down and phasing out. Recent African
experience, in Ghana, Zambia, Nigeria,
Tanzania and Rwanda, is reviewed and
lessons are drawn before turning in detail
to the Malawian programme.
Subsidies make inputs affordable, raise
incomes and stimulate demand. They can
be especially useful to break the vicious
cycle of the ‘low maize productivity trap’
where low productivity and unstable prices
inhibit investment, leading to ‘lock-in’ to low
productivity with few opportunities to exit
from maize production. The Malawian
experience has focussed on both fertiliser
and seed. By 2008/9, it had reached 1.5 million
beneficiaries at a cost of USD 250 million,
representing 68 percent of the budget of
the Ministry of Agriculture and Food Security
(MOAFS). Improvements in maize productivity
and food security have made important
contributions to other welfare indicators
such as food consumption, poverty reduction
through increased income, resilience to
shocks, better health and education. Of
course, success has been mixed. There is
detailed analysis of the levels of impacts
both on smallholder families and the economy
as a whole, despite the difficulty of obtaining
reliable data (leading, at times, to ‘mixed and
puzzling’ results).
The importance of private sector involvement
is analysed and the impact on input market
development discussed. The private sector
is involved in procurement, transport, and
retail of fertiliser, seed and other inputs; and
is deemed to be more efficient and less
bureaucratic than the public sector, despite
the collusive behaviour of some suppliers.
The chapter on benefit-cost analysis
underlines the challenge of obtaining high
quality data, but arrives at an average B:C
ratio of 1.35 at a fiscal efficiency (Net
Present Value ÷ fiscal costs) of 0.6. Effective
targeting of subsidies is a critical factor in
programme design, but it is a controversial
and political component which is often
difficult to implement. Targeted groups will
depend on programme objectives which, in
the case of the Malawian Farm Input
Subsidy Programme (FISP) are: increasing
national and household production, food
security, national food self-sufficiency,
environmental protection and improving
the welfare of vulnerable groups.
Frequently, however, political considerations
complicate the targeting process.
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Graduation out of the FISP implies a phased
scaling-down that builds on the growth,
food security and market development
impacts of the programme; along with the
need to avoid ‘dependency syndrome’
amongst beneficiaries. Time-bound exit
strategies are key features of ‘smart subsidies’.
As a whole, the book strives to contribute
to better understanding of agricultural input
subsidies and examines the potential
contributions and challenges to achieving
improved food security, poverty reduction,
social protection and wider economic
growth in poor agrarian economies. Subsidy
programmes should usually be integrated
with pro-growth policies and have good
targeting, rationing and graduation
components. To achieve sustainable change,
programmes must be fiscally affordable,
enjoy continued political commitment and
have a positive agro-ecological impact. The
book is a first class reference source for
policy makers contemplating promoting
positive change to smallholder livelihoods
through input subsidy programmes.
Brian Sims

Alfred Russel Wallace: letters from the
Malay Archipelago.
John Van Wyhe and Kees Rookmaaker
(editors), 2013
ISBN 978-0-19-968399-4
Hardback, 319 pages, £16.99
Oxford University Press
Alfred Russel Wallace is the co-discoverer
of what became known world-wide as
Darwin’s theory of the origin of species. It
was during his travels in the Malay Archipelago between 1854 and 1862 that he
conceived, in moments of clarity between
bouts of malaria, the ideas that he shared
with Darwin in his famous Ternate Essay.
Wallace’s journey started and ended in
England and took him to Singapore,
Malaysia and Indonesia in a sometimes
bewildering number of voyages between

islands including Sulawesi, Aru, Ambon, Buru,
Irian Jaya, Java, Sumatra and, of course,
Ternate off the west coast of Halmahera
(Gilolo in the 19th Century). During his
travels, his aim was to collect and identify
insects, birds and apes both for his own
collection and for sale to wealthy collectors
at home. His personal passion seems
to have been for long-horned beetles
(Cerambycidae), but he was always aware
of the need to make a business out of his
collecting in order to finance his anticipated
retirement. On his homeward journey in
1862, he brought with him two live birds of
paradise: bought in Singapore for $400.
There are interesting insights into the mindset of the Victorian imperialist period; when
in Java he notes: ‘Our manufacturers and
capitalists are on the look-out for a new cotton
producing district. Here is one to their hands.’
Then later he writes to his brother-in-law:
‘The majority of mankind are enthusiasts only
in one thing, in money getting…’
The descriptions of shooting and skinning
(both birds and primates) are a little harrowing in today’s context of the increasingly
urgent need for conservation. For instance:
‘I believe I am the only Englishmen who has
ever shot and skinned (and ate) birds of
Paradise.’ Collecting in these times was not
for the squeamish. There are also prescient
observations of the beginnings of deforestation
of the region as in Ambon:’“…there is no
forest left for many miles around the town…’
However, perhaps one of the most interesting
aspects is the exchange of ideas with
Charles Darwin, the involvement of the
eminent geologist Charles Lyell and Joseph
Hooker, Kew Botanic Gardens Director, in
the gradual refinement of the novel and, to
some, disturbing, ideas of natural selection
as the evolutionary driving force.
Exchanges of letters with Darwin and
Hooker are illuminating and show that
Wallace, far from being concerned that his
ideas were being usurped by Darwin, was
pleased to be in such august company.
Wallace’s Ternate Essay was read at the
Linnean Society in London in July 1858,
alongside Darwin’s paper, at the suggestion
of Charles Lyell. It was this kind of cooperative
conduct that seemed so characteristic of
these great Victorian thinkers.
Some of the more insightful episodes
recorded are those of Wallace’s discoveries.
For instance, Wallace’s Golden Birdwing
butterfly (Ornithoptera croessus), which he
found on Batchian (Bacan) island: ‘The
beauty and brilliance are indescribable. On
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taking it out of my net…my heart began to
beat violently, the blood rushed to my head
and I felt much more like fainting than I have
done when in apprehension of immediate
death’.
And then there is Wallace’s Standardwing
Bird of Paradise (Semioptera wallacii), also
discovered on Bacan, when he writes to his
agent in London in the following terms: ‘I
have got here a new Bird of Paradise!! of a
new genus!!! quite unlike anything yet known,
very curious and very handsome!!!!’
A second major contribution by Wallace to
the evolution of epoch-making ideas was his
observation of the development of species
from two distinct sources. What is now known
as the Wallace Line (running NE-SW
through the Moluccas) separates species
from Australia and Asia, and is what we now
understand to be the result of tectonic
plate movement which indicates that
Australia originated as part of South America.
Although Wallace’s letters are available
online (via the Natural History Museum),
this book adds vital detail on the itinerary,
timetable and the people behind the
correspondence and neatly brings the
whole adventure into an intelligible whole
with detailed introductory sections and
copious informative footnotes. Of particular
use is an Appendix on the entire itinerary
which gives dates and residence times in the
different locations. The inclusion of the modern
versions of place names is an essential aid
for the reader who wishes to follow the
peregrinations on an up-to-date map.
Brian Sims

that farmers have faced with political
changes through the 20th Century. Joe
began his career in cotton as an entomologist
at the Ilonga Research and Training Institute
in 1975, and became Director General of
the Tanzania Cotton Board in 1999. He saw
first-hand the difficulties in raising production
yields in an environment where institutional
issues interfered with providing adequate
resources for the farmers. In particular,
he severely criticises the ‘liberalisation’
programme in the 1990s that led to unruly
and unregulated actions taken where farmers
sell their crop. As a result, cotton quality was
downgraded, whereas previously there had
been a premium for good quality lint.
At last, in the 21st Century, cotton production
has exceeded 100,000 tons of lint for the
first time, but many problems remain. Insect
pests are still a problem, but farmers have
rarely sprayed insecticides more than two
or three times a season. He describes the
difficulty in maintaining a quarantine zone
along the southern border to prevent entry
of the red bollworm from Mozambique and
Malawi, which was always considered much
more difficult to control than other
bollworms. Hopefully, it may be possible to
introduce Bt cotton and emulate the
success achieved in Burkina Faso since
2008. He ends the book with his thoughts
for future strategies, including contract
farming to build a closer and stronger
relationship between famers and ginners.
The book is essential reading for cotton
stakeholders throughout Africa and
especially those who decide on policies to
help support agriculture.
Graham Matthews
On trial: Agricultural biotechnology in
Africa
Rob Bailey, Robin Willoughby, David
Grzywacz, 2014
Available on:
http://www.chathamhouse.org/sites/files/chath
amhouse/field/field_document/20140721
BiotechAfrica.pdf

Cotton in Tanzania – Breaking the Jinx
Joe Kabissa
Tanzania Educational Publishers Ltd.
ISBN 978 -9987-07-007-7
308 pp, US$ 20 plus postage
This book relates the history of growing
cotton in Tanzania and describes the problems

Genetic modification (GM) in Africa
has been the subject of several recent
publications, produced in the belief that the
continent may be missing out on a technology
with the potential to significantly and
sustainably enhance its food security.
In 2013, for example, IFPRI published
Genetically modified crops in Africa: Economic
and policy lessons from countries south of the
Sahara1 . This was followed in 2014 by a
report, commissioned by the African

Development Bank, entitled: GM technologies
for Africa: a state of affairs2 .
An important addition to this literature was
published in July 2014 by the Royal Institute
of International Affairs, Chatham House,
entitled On trial: Agricultural biotechnology in
Africa. The report was co-authored by
Bailey and Willoughby of Chatham House,
and Grzywacz of Greenwich University’s
Natural Resources Institute. It makes a
strong plea for the adoption of a more
rational approach to the use of biotechnology
in Africa, and in particular to its most
controversial application: the production
and use of genetically modified crops.
As the report points out, almost two-thirds
of Africans work in the agricultural sector,
which accounts for a third of GDP and half
of export earnings. However, three-quarters
of those in extreme poverty live in rural
areas. Improving farmers’ access to technology
is central to improving livelihoods and
adapting to climate change. The Green
Revolution, resulting from the development
and adoption of high yielding varieties,
together with fertiliser and irrigation, which
was so successful in increasing agricultural
productivity in Asia and Latin America, has
largely passed the African continent by.
Despite rapid population growth, per capita
cereal output since 1960 has increased by
44 percent in Asia and 48 percent in South
America. Meanwhile, in spite of some more
promising signs in recent years, in Africa it
has declined by 13 percent over this same
period.
Among the reasons for the comparative
lack of progress in Africa is that the main
crops of the Green Revolution (wheat and
Asian rice) are both less important
in African agricultural systems, and
opportunities for increasing soil fertility and
irrigation pose significantly greater
challenges. Many crops that are important
in African smallholder agriculture are
relatively minor on the global stage and do
not attract the levels of investment in their
genetic improvement as do major world
crops. As a result, Africa is losing out on one
of the main opportunities for enhancing its
agriculture, the development and introduction
of new, higher yielding, more nutritious, and
more resilient crop varieties.
The authors point out that genetic
modification offers several key advantages
http://www.ifpri.org/sites/default/files/publications/
oc75.pdf
2
http://www.ifpri.org/sites/default/files/publications/
pbs_afdb_report.pdf
1
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over conventional plant-breeding: it can be
faster, more precise and can be used to
introduce useful genetic variation that is not
readily available in the existing genepool. In
some crops, such as bananas, that are
extremely difficult to improve through
conventional means, GM may be almost the
only practical approach available to plant
breeders. Recognising its potential, a number
of projects are underway across the
continent to develop new GM varieties for
African farmers, ranging from droughtresistant maize to cassava, banana, sorghum,
cowpea and sweet potato with resistance
to pests and diseases. However, these projects
encompass only a small fraction of possible
situations, since multiple and complex
barriers inhibit the development and adoption
of pro-poor GM crop varieties in Africa.
Unlike many other publications on this
topic, the authors of the Chatham House
report recognise that barriers to acceptance
of GM crops in Africa go way beyond just
technical concerns over biosafety and
export markets, however important these
may, or may not, be. There is also a broader
political context in which many of the
opponents of globalisation and corporate
agriculture see widespread fear of GM −
a technology that the public barely
understands − as an invaluable weapon in
their political fight. It is not a weapon that
they are likely to give up readily, and it is not
surprising that they seek to link GM with
large multinational companies, even though
the development of GM technologies in
Africa is dominated by the public sector.
Arising from this analysis, the authors of the
Chatham House Report make two important
recommendations. Firstly, that technology
development should, from the outset,
engage more widely with key actors, including
politicians, policy-makers and farmers, and
adopt strategies to address multiple demand
and supply-side barriers. Secondly, efforts and
resources should be focused on a small
number of ‘best bet’ countries characterised
by lower levels of consumer distrust and
opposition, genuine farmer demand and
demonstrable commitment from government.
Through such approaches, and with
adequate safeguards in place, it should be
possible to demonstrate the potential of
GM technology to make a significant impact
on the lives of resource-poor farmers.
Africa badly needs these examples, and the
hope is that, in time, acceptance of the
technology will spill over to countries that
are today more sceptical.
Geoff Hawtin
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argued in Chapter 9, priority should be
given to addressing the country’s urgent
present development needs.
The book is aimed at government and
donor officials, NGOs, academics, students,
journalists, politicians and the general public
who need to be aware of how Bangladesh’s
diverse climate and physical environments
are actually changing and to see those
changes in the perspective of other
important changes affecting the country’s
development needs.
Climate change, sea-level rise and
development in Bangladesh
Hugh Brammer, 2014
University Press Ltd, Dhaka.
306 pp, Hardback
ISBN 978 984 506 141 4
Price: BGD Taka 2050; US $64
(Book abstract)
In his ninth book on Bangladesh’s physical
geography and agriculture, the author draws
upon his long experience in observing and
studying the country’s physical environment,
including its climate. Chapters 1 and 2
briefly describe the country’s diverse
physiographic regions and its present
climate. Chapter 3 then summarises
information on the causes of global warming
and possible impacts on climate, and draws
attention to the serious limitations of
climate models relating to the Indian
subcontinent.
The results of detailed analyses of 50 years
of temperature and rainfall records are
presented in Chapters 4 and 5. Changes in
land use and urban development appear to
have changed Bangladesh’s climate more
than global warming to-date. Important
findings are that maximum temperatures
have decreased over much of the country
while minimum temperatures have generally
increased; temperature and rainfall variability
– always great – have not increased; annual
rainfall is often, but not always, lower in
years with El Niño events and higher in
years with La Niña events; and the
frequency of droughts, floods and cyclones,
described in Chapter 6, has not increased
in the past 50 years.
The diversity and dynamism of environments
in Bangladesh’s seven near-coastal regions,
described in Chapter 7, mean that sea-level
rise will affect different areas in different
ways. Ten relevant mitigation measures are
described in Chapter 8. It is concluded that
Bangladesh is not helpless against sea-level
rise in the coming decades and that, as

For all the tea in Kenya. Impact assessment
and baseline situation of Farmer Field
Schools.
LEI, Wageningen UR, Netherlands, 2014.
36 pages + Annexes 73 pages.
Freely downloadable from
http://edepot.wur.nl/305592
The Kenya Tea Development Agency and
Lipton Sustainable Agricultural Project
introduced Farmer Field Schools (FFSs) in
four pilot factories in Kenya in 2006. The
successful lessons from these informed
an up-scaled programme to 65 processing
factories in 2009. This report presents
the findings of an impact assessment
of progress to 2014 together with a
base-line assessment of participating
farmers. The main benefits for the participants from the training and activities in the
FFSs were:
- positive
impacts
on
improved
knowledge and implementation of good
agricultural practices;
- a high level of satisfaction with FFS
activities and extension services;
- significant improvements with green leaf
yield while maintaining high quality tea;
- diversification of income sources into
other income-generating activities,
especially crop and livestock production;
- improved decision-making by farmers on
essential good practices; and
- significantly more activity in experimenting
with new agricultural practices and
sharing information with others.
The report makes a number of
recommendations for obtaining more
information on the dynamics and
motivation of FFS participants, reasons for
drop-outs, land use efficiency and costbenefit analyses of FFS activities.
Hugh Brammer
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Recent FAO publications

The State of the World Fisheries and
Aquaculture 2014. Opportunities and
Challenges.
272 pages. US$ 75. Paperback.
This new edition of The State of World
Fisheries and Aquaculture (SOFIA) highlights
the significant role that fisheries and
aquaculture plays in eliminating hunger,
promoting health and reducing poverty.
Fisheries and aquaculture are sources not
just of health but also of wealth. Employment
in the sector has grown faster than the
world’s population.The sector provides jobs
to tens of millions and supports the
livelihoods of hundreds of millions. Fish
continues to be one of the most-traded
food commodities worldwide. SOFIA is
published every two years to provide
policy-makers, civil society and those
whose livelihoods depend on the sector a
comprehensive, objective and global view
of capture fisheries and aquaculture,
including associated policy issues.

wide range of other goods and ecosystem
services. They have tremendous potential
to contribute to sustainable development
and to a greener economy. Yet, clear
evidence of this has been lacking. This
evidence is critical to inform policies on
forest management and use, and to ensure
that the benefits of forests are recognised
in the post-2015 development agenda, not
only with respect to the environment, but
also for their contributions to broader social
issues. This edition of State of the World’s
Forests addresses this knowledge gap by
systematically gathering and analysing
available data on forests’ contributions to
people’s livelihoods, food, health, shelter and
energy needs. Crucially, the report also
suggests how information might be
improved and policies adjusted, so that the
socioeconomic benefits from forests can be
enhanced in the future.

138 pages. US$ 65. Paperback..
Across the world, forests, trees on farms
and agroforestry systems play a crucial role
in the livelihoods of rural people by providing
employment, energy, nutritious foods and a

The following FAO publications are
downloadable on http://www.fao.org/
publications/en/
The State of Food Insecurity in the World
(SOFI) 2014. Strengthening the enabling
environment for food security and
nutrition. 57 pages.
Contract farming for inclusive market
access. 217 pages.
World mapping of animal feeding systems.
178 pages.
Gap analysis of national and regional
fisheries and aquaculture priorities and
initiatives in Western and Central Africa in
respect of climate change and disasters.
107 pages.

Recent IFAD publications
The following IFAD publications are
downloadable on http://www.ifad.org/pub/
Improving nutrition through agriculture.
16 pages.
Adapting to climate change through land
and water management in Eastern Africa.
Results of pilot projects in Ethiopia, Kenya
and Tanzania.
180 pages. US$60. Paperback.

State of the World’s Forests 2014. Enhancing
the socioeconomic benefits from forests.

management of an already declining
resource base, and that adapting to climate
change in that region will require renewed
efforts in improving land and water
management through supportive policies,
capacity development and targeted
investments.

This publication presents the results and
lessons learned from the FAO-Sida
supported pilot project Strengthening
capacity for climate change adaptation in land
and water management in Ethiopia, Kenya
and Tanzania. The project proposed an
integrated package of approaches that
addressed the drivers of vulnerability and
targeted climate change impacts. It focused
on technologies that improve soil health
and facilitate water conservation, the
diversification of the sources of livelihood
and income, and the strengthening of local
institutions. The publication describes a
series of pilot activities that successfully
contributed to enhanced resilience of
farming communities and offer substantial
opportunities for up-scaling. This experience
shows that a boost in investment is needed
to ensure a more sustainable and resilient

IFAD’s approach to Small Island Developing States: A global response to island
voices for food security. 40 pages.
Family farming in Latin America: A new
comparative analysis. 36 pages
Guidelines for integrating climate change
adaptation into fisheries and agriculture
projects. 68 pages
Youth and agriculture: Key challenges and
concrete solutions. 105 pages
Fulfilling the promise
agriculture. 20 pages

of

African
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Newsflash
VI World Congress on Conservation Agriculture
The VIWCCA was held in Winnipeg, Manitoba, Canada in June
2014. TAA members Amir Kassam and Brian Sims attended
and both made presentations. All the presentations and
abstracts are available at www.ctic.org/WCCA/Proceedings.
There were many insightful contributions at the Congress,
including a keynote by David Montgomery (author of Dirt: the
erosion of civilizations). David emphasised that soil should be
considered a strategic resource and lamented the fact that, over
the past 40 years, 430 million hectares of agricultural land have
been abandoned. He maintained that the plough has
converted many low erosion regions to areas with rates of soil
loss comparable to those experienced in alpine glacial
locations. Ploughing and deforestation currently release
>4GtC/year whereas Conservation Agriculture (CA) can
sequester 0.4-1.4 GtC/year. That’s a big turn around and
would be a major help towards achieving a planetary C-neutral
economy in the 21st Century.
FAO reported that the global spread of CA in 2013 had reached
some 155 million hectares, about 11 percent of arable
cropland, and that in recent years the area under CA had been
expanding at an annual rate of 10 million hectares.
One of the strong threads running through the Congress was
the emphasis that needs to be put on cover crops (CCs) for
maintaining soil cover, increasing biodiversity, sequestering C,
enhancing soil fertility with less dependence on inorganic
fertilisers, and improving soil health. In the US, CC use has
increased by up to 18 percent between 2006 and 2012 and the
upward trend continues. CCs should be treated in the same
way as cash crops as they are a key component of no-till
systems and their correct management is very important to
achieve long-term benefits.
Steve Groff, a no-till farmer from southern Pennsylvania,
waxed lyrical on tillage radish (Raphanus sativus) and you can
witness the same enthusiasm at https://www.
no-tillfarmer.com/pages/No-Till-Video---The-Tillage-RadishCover-Crop-Steve-Groff.php. Tillage radishes alleviate soil
compaction, eliminate winter weeds and can raise subsequent
maize crops by 10-20 bu/acre (630-1260 kg/ha). Soybean yield
increases after radish are less spectacular at 7-9 bu/acre (440566 kg/ha) but still very worthwhile and indicative of improved
soil conditions.
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Decisions on CCs have to be made well in advance and the
selection of species will depend on what is the precise aim,
what is the planting window and, most importantly, the answer
to the question: am I willing to commit to make it work?
[Howard G Buffet made the point at the Congress that those
who do not commit to CA for the long term can be likened to
those who would say, ‘I tried marriage for a while and it didn’t
work out’.] Good CC establishment requires good seed/soil
contact and the use of precision planters is recommended
where practical; timing is critical. Other options for establishing
CCs in standing cash crops include vertical tillage seeders with
special rigs able to pass down inter-row spaces. In the
temperate conditions of the Chesapeake Bay area, crimson
clover (Trifolium incarnatum), annual ryegrass (Lolium
multiflorum) and, of course, tillage radish are examples of
successful CCs. The advice is to follow Nature as she will tell
you what CCs you can grow in a given place. Genetic
modification of cash crops (especially maize and soybeans) for
shorter growing seasons is one way of expanding the CC
planting window and so avoid the need for inter-row planting.
Where the CC species is amenable, aerial seeding is also a
possibility, as is air seeding on the combine header or seeding
with surface applicators such as those made by Gandy
(www.gandy.net).
Terminating a CC before planting the next main crop can be
through roller/crimping or winter freezing. The use of
herbicides should be kept to a minimum and only resorted to
when necessary, for instance if termination has to take place
before full CC flowering which may require some herbicide for
a full kill after the roller/crimper has passed over the crop.
CCs are essentially soil improvers and the Congress takehome message for CA farmers is that improving soil biology is
a long-term commitment; a healthy soil will yield healthy
financial rewards in terms of increased cash crop yields and
reduced input costs. Soil health is the best measure of a
positive CA outcome: get the biology right and the soil will
have improved health and that, in turn, will reduce inputs.
The next World Congress on CA will be held in Rosario,
Argentina in 2017.

Brian Sims and Amir Kassam
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Climate change and sea-level rise in Bangladesh: a
reality check
Hugh Brammer

Hugh Brammer worked for 22 years on soil surveys in Africa and East Pakistan, then for 13 years
as FAO Agricultural Development Adviser in Bangladesh. Following his retirement in 1987, he worked
as a consultant on the Bangladesh Flood Action Plan, engaged in studies on arsenic contamination
of soils and crops, a Bengal Maps Study and on climate change in Bangladesh, and wrote nine
books on Bangladesh’s physical environment and agriculture.

Summary
Analyses of 50 years of temperature and rainfall data show no
evidence to-date of climate change in Bangladesh due to global
warming. In fact, maximum temperatures in inland areas have
decreased, probably responding to land use changes; and those
land use changes plus urban warming could account for
observed slight increases in minimum temperatures. The
analyses show no consistent evidence of changes in monthly,
seasonal or annual rainfall that might be linked with global
warming, nor of an increased incidence or variability in the
occurrence of drought, floods and cyclones. The great physical
diversity (natural and man-made) in Bangladesh’s coastal
regions means that different mitigation methods will be
needed in different areas to counter potential adverse impacts
of sea-level rise. Those measures are urgently needed now to
cope with existing agricultural production and disaster
management needs.

Introduction
In an earlier article (Brammer, 2014a), the author described an
agroecological zones (AEZ) study carried out in Bangladesh in
the 1980s and recommended that a further study be made to
up-date the information. The 1980s study (FAO, 1988,
summarised in Brammer, 2000) included a comprehensive
analysis of the country’s available climate data up to 1984.
In 2009, FAO funded a small study of more recent climate
data as a preliminary to what the author hoped would be a
comprehensive new AEZ study. In the event, international
funds were not made available to pursue such a study.
Some of the results of the preliminary study were contrary to
prevalent assumptions being made about climate change in
Bangladesh, so the author asked for the analyses plus the raw
climate data to be sent to him to examine. That led him to
analyse the daily maximum and minimum temperature data
for 31 stations and monthly rainfall data for 36 stations in
Bangladesh for the period 1959-2008; the available years were
used for stations where records did not extend back to 1959.
The 50-year period was of interest because global temperatures
resumed an upward trend from ca 1978 after being almost
static for most of the 1940-70s period. Therefore, it was possible
to examine whether or not the Bangladeshi data reflected the
change in global trends. Additionally, the analysis of a further
25 years of data made comparisons possible with the data

analysed on the 1980s AEZ study.
Earlier, the author had made a study of land accretion and
erosion on the country’s coast. The results of that study and
of the climate analyses referred to above were written up in
Brammer (2014b) and are summarised below.

Temperature
In addition to the standard analyses of mean monthly and
annual temperatures, the numbers of days per annum with
maximum temperatures >40°C and with minimum temperatures
<15°C were calculated. These parameters (which were used in
the 1980s AEZ study) have agricultural relevance: temperatures
>40°C interfere with rice pollination; and temperate crops
such as wheat that can be grown in Bangladesh’s dry season
perform best with a long growing period with minimum
temperatures <15°C after germination.
The most interesting of the study findings was that the
number of days with maximum temperatures >40°C
decreased significantly during the study period (Table 1); (the
four stations shown are in western Districts; temperatures
>40°C do not occur in the eastern half of the country). There
was also a slight decrease in mean monthly temperatures
during the dry season at inland stations, but slightly increased
temperatures during the monsoon season at most of them.
The decreased temperatures referred to above are unlikely to
be linked to global temperature changes. The most plausible
cause appears to be the change in environmental conditions
in the past 30 years caused by the wide expansion of irrigated
wetland boro rice cultivation in the dry season in inland areas.
Table 2 illustrates the expansion of boro rice cultivation that
occurred in the North-west region between 1960 and 2008.
At coastal stations − where it might be expected that
temperatures would closely reflect changes in global
temperatures − there were increased numbers of days with
temperatures >35°C and slightly higher mean monthly
temperatures throughout the year; (temperatures >40°C do
not occur near the coast). However, the wide and irregular
variations in trends between the stations suggest that the
changes observed are more likely to be the result of local
environmental factors than to global temperature changes.
The number of days with minimum temperatures <15°C
decreased greatly over much of the country in the last two
decades (Table 3). Inland, this could also be due to the
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Table 1. Mean number of days per annum with maximum temperatures >40°C at selected stations
1959−2008 by decade, with interdecadal range
y
,
g
Station
Mean
Dinajpur
Bogra
Rajshahi
Jessore
Range
Dinajpur
Bogra
Rajshahi
Jessore

1959-68

1969-78

1979-88

1989-98

1999-08

5.6
7.4
11.6
4.3

1.5
4.6
8.7
4.5

0.4
2.5
9.3
2.2

0.9
1.0
6.0
2.1

0
0.2
1.2
1.3

0í19
0í28
3í26
0í16

0í5
0í16
0í28
0í20

0í1
0í13
0í21
0í12

0í4
0í6
0í18
0í10

0
0í1
0í8
0í3

Table 2. Expansion of boro rice cultivation in the North-west region of Bangladesh 1960−2008
Year

District
Dinajpur
Rangpur
Bogra
Pabna
Rajshahi
acres
acres
acres
acres
acres
1960
235
460
518
1,533
16,183
1969-70
2,831
13,181
12,270
8,535
36,568
1979-80
7,080
32,096
23,248
14,913
38,691
1989-90
63,015
174,379
170,182
98,430
172,760
1999-00
199,810
324,189
236,123
146,439
324,189
2007-08
264,973
439,430
258,531
200,156
381,425
Source: 1960 data from 1960 Agricultural Census of East Pakistan. Other data from respective
Agricultural Statistics, Bangladesh Bureau of Statistics, Dhaka.

NW region
acres
18,929
73,385
116,028
678,766
1,018,239
1,544,515
Yearbooks of

Table 3. Mean annual length of period (days) with minimum temperatures <15°C at
selected stations 1959−2008 by decade, with interdecadal range
y
,
g

Station
Mean
Rajshahi
Dhaka
Sylhet
Chittagong

1959-68

1969-78

1979-88

1989-98

1999-08

96
82
79
56

89
83
84
66

97
74
87
59

97
70
78
51

95
53
63
47

Range
Rajshahi
79í104
76í104
79í115
81í120
77í105
Dhaka
75í94
68í102
53í99
34í98
34í75
Sylhet
73í99
53í106
64í107
54í96
33í101
Chittagong
47í66
56í80
33í77
30í76
25í74
Note: Length = number of days between the first and last occurrence of three consecutive days with minimum
temperatures <15°C except at Chittagong where the total number of days with temperatures <150C was counted.

expansion of wetland paddy irrigation which would keep night
temperatures higher than over land previously left fallow or
under dryland crops in the dry season. However, almost all the
country’s meteorological stations are in urban areas that have
expanded greatly in the past two or three decades, so the
increased minima might also reflect an urban ‘heat island’
effect. This subject needs more detailed study: if the heat island
effect is important, then it has not been enough to overcome
the conjectured depressing impact of irrigated agriculture on
maximum temperatures in the dry season at inland stations
referred to above.

post-1978 period.

Other findings from the analyses were: the great inter-annual
variability of all the temperature parameters examined (shown
by the ranges given in Tables 1 and 3); the lack of a direct
correlation between the numbers of day with temperatures
>40°C or <15°C and El Niño and La Niña events; and the lack
of consistent evidence for increasing temperatures since 1978
that could be linked to global warming since that date: out of
19 stations with long-term records, seven had higher mean
annual temperatures in the 1959-78 period than in the 19792008 period and 12 had higher mean temperatures in the

The main findings of the analyses of 50 years of monthly and
annual rainfall data were the following:
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Climate models for the Indian subcontinent cannot yet
‘predict’ the present climate accurately, so they do not provide
a reliable guide for future trends. For example, predicted values
for current July temperatures by four models varied from the
actual mean value by between +5°C and −8°C; (July rainfall
values differed by between –50 and –350 mm): more details
are given in Brammer (2010b).

Rainfall
- The great range in mean annual rainfall within the country,
from <1,500 mm in the west to >5,500 mm in the northeast.
- The great inter-annual variability in monthly, seasonal and
annual rainfall totals.
- The slightly greater frequency of below-average annual
rainfall in years with El Niño events and a more marked
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Table 4. Mean annual rainfall (mm) at selected stations 1959−2008 by decade, with interdecadal range
g
Station
Mean
Rajshahi
Dhaka
Sylhet
Chittagong

1959-68

1969-78

1979-88

1989-98

1999-08

1483
2068
3848
2717

1542
2005
4377
2820

1551
2236
4289
3052

1450
2011
4208
2837

1546
2192
3848
2914

Range
843í2062
921í1818
1143í1713
1145í2018
Rajshahi
1103í2241
1169í2850
1540í2251
1786í2453
1679í2885
Dhaka
1805í2500
3506í5422
3396í5148
3000í4958
3334í4692
Sylhet
3280í5620
2258í3833
2214í4340
2484í3716
1904í3702
Chittagong
2715í4108
Note: Mean figures underlined are the lowest in the five decades and bold figures are the highest. Ranges
underlined are the lowest (with least difference between lowest and highest year) and figures in bold are the
highest.

Figure 1. Annual rainfall at Calcutta (Kolkata) 1829−2012 with 10-year running mean

frequency (about two years in three) of above-average
annual rainfall in years with La Niña events. However, the
correlations are not sufficiently consistent for reliable
predictions to be made on the basis of El Niño/La Niña
forecasts.
- The lack of consistent evidence of changes in monthly,
seasonal or annual rainfall patterns that might be linked
with global warming to-date.
Table 4 shows annual rainfall data for the 50-year period for
four stations in different regions of the country: Rajshahi in
the dry west; Dhaka in the centre; Sylhet in the wet north-east;
and Chittagong on the south-east coast. Note the great variability shown by the data on ranges, and also the lack of consistent trends between stations. Figure 1 shows how annual
rainfall varied over 184 years at neighbouring Calcutta
(Kolkata) in West Bengal, India1.

Drought, floods and cyclones
It is generally suggested that weather could become more variable
with global warming, leading to an increasing frequency of
drought, floods and cyclones. The climatic and hydrological
analyses carried out in this study showed no systematic
increase in the incidence or variability of drought, floods or
cyclones in Bangladesh in the past 50 years. The main findings
are summarised in Tables 5−7. Table 5 shows the frequency
of low-rainfall events in May (pre-monsoon), June (earlymonsoon) and October (early post-monsoon) when drought
is most likely to affect crop production. Table 6 shows the
frequency of high flood years in the Brahmaputra and Ganges
rivers. Table 7 shows the frequency of cyclones (+ severe

cyclonic storms) that affected Bangladesh in the past five
decades. The risk of cyclones in the pre-monsoon and postmonsoon seasons exists every year, but the interval between
successive cyclones affecting Bangladesh varied between three
weeks in October-November 1971 and 9½ years between May
1998 and November 2007.

Sea-level rise
Studies by the Indian Oceanographic Institute showed that
sea-level rise averaged 1.29 mm a year in the Bay of Bengal
over the 40-year period up to 2004 (Unnikrishnan & Shankar,
2007). Recent satellite image assessments suggest a current
global rate of ca 3 mm a year (Smith, 2012). That is 30 mm
(1.2 inches) in ten years. To put that in perspective,
Bangladesh’s current population of 157 million is likely to
increase by >20 million in that period.
Assessment of the possible impacts of global sea-level rise on
Bangladesh needs to take into account the diversity of
environments in the country’s coastal regions, man-made
changes to the natural environments and the dynamic state of
the Ganges-Brahmaputra-Meghna (GBM) delta (Brammer,
2014c). Those factors mean that different interventions to
mitigate adverse impacts of sea-level rise will be needed in
different areas. The physiographic regions referred to below are
shown on Figure 2.
1

Dr Jie Ding is thanked for her skilful help in preparing this figure.
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Table 5. Number of years per decade with rainfall totals <150 mm in May, June and October at selected stations
Station
Rajshahi

Decade
1964-68
1969-78
1979-88
1989-98
1999-08

May
2
4
2
2
1

June
0
0
0
0
0

October
1
4
6
5
3

Dhaka

1959-68
1969-78
1979-88
1989-98
1999-08

1
1
2
0
1

0
0
0
0
0

5
6
6
5
3

Sylhet

1959-68
1969-78
1979-88
1989-98
1999-08

0
0
0
0
0

0
0
0
0
0

1
4
6
5
3

Chittagong

1959-68
5
1
4
1969-78
4
1
7
1979-88
8
2
6
1989-98
7
2
8
1999-08
5
1
5
Note: May and early-June are the periods when drought is most likely to affect pre-monsoon dryland crops.
October is the month when post-monsoon drought is most likely to affect the main monsoon-season rice crop
(transplanted aman). Data for rainfall totals <100mm and <50mm are also given in Brammer (2014b).

Table 6. Number of years per decade of the Brahmaputra and Ganges rivers exceeding danger level 1959−2008
River
Brahmaputra

Station
Bahadurabad

1959-68
7

1969-78
9

1979-88
7

1989-98
7

1999-08
8

Ganges

Hardinge Bridge

8

5

6

3

2

Table 7. Number of cyclones plus severe cyclonic storms per decade 1960-2009
1960s
1970s
1980s
1990s
2000s
8
6
6
7
2
Note: Cyclones have sustained wind speeds of >73 mph (>117 km/hr). Severe cyclonic storms have sustained
winds speeds of 55í73 mph (87í117 km/hr). Storms of these intensities are those most likely to create storm
surges which cause most of the casualties in coastal areas during cyclones. Source: Bangladesh Bureau of
Statistics Yearbooks.

Fig. 2. Physiographic regions and
subregions in southern Bangladesh
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Figure 3. Gains and losses of land on the Ganges-Brahmaputra-Meghna delta front 1984−2007

The three large physiographic regions that adjoin the coast
have very different environments:
- The Ganges Tidal Floodplain (Region E) in the south-west
is criss-crossed by many tidal rivers and creeks which
become saline in the dry season in the west; has
predominantly clay soils; is subject to subsidence of 2−5
mm a year in different areas; and has been embanked along
the rivers to enclose polders with tidal sluices (except in the
Sunderbans mangrove forest in the south-west).
- The Young Meghna Estuarine Floodplain in the GBM
estuary (Subregion Ja) has smooth relief with few creeks;
has deep silty sediments and soils that are mainly saline in
the dry season; is badly exposed to cyclones and storm
surges; and is subject to rapid erosion and accretion of land
along estuarine channels, with a net gain of ca 20 km2 of
new land a year in recent decades (Figure 3).
- The Chittagong Coastal Plains (Region L) in the south-east
have a complex mixture of landscapes: piedmont plains;
river and tidal floodplains (mainly embanked); raised
beaches; and tidal flats. The tidal floodplains and off-shore
islands (including the separate St Martin’s Island region,
Region M) are badly exposed to cyclones and storm surges.
The four major physiographic regions lying immediately inland
from these coastal regions that might also be affected by a
rising sea-level at an early date – southern parts of Subregion
D, Subregion Fc, Region I and southern parts of Subregion Jb
− have widely different landscapes and soils, but they share
two common features: they are seasonally flooded by rainwater;
and they do not receive annual increments of alluvium that
could offset deeper flooding caused by sea-level rise.
Ten kinds of mitigation measure that could be taken to counter
possible adverse impacts of sea-level rise in individual regions
and subregions are described in detail in Brammer (2014b).
The most important of these are:
- the need to restore or enhance freshwater flow down the
Gorai-Madhumati river in the west so as to hold back the
salt-water limit in western parts of the Ganges Tidal
Floodplain;
- raise Coastal Embankment Project embankments in parallel
with rising sea-levels and make institutional arrangements
to repair breached embankments promptly after damage by
storm surges;

- manage polders in ways that will allow tidal water to enter
at appropriate times of the year in order to deposit sediment
at a sufficient rate to raise land levels in parallel with
subsidence and a rising sea-level (a process known as
‘warping’);
- provide pump drainage to enable crop production to
continue in the monsoon season in areas where sediment
accretion does not occur;
- make raised beds or platforms on which to grow appropriate
crops; alternatively, practise aquaculture (for example,
shrimp farming) on perennially-flooded land;
- reinforce flood-management measures in inland areas that
become subject to higher flood levels.
Detailed studies are needed to gain a better understanding of
the physical and socio-economic environments in individual
regions and subregions so that appropriate, area-specific,
preparedness and mitigation plans can be designed and
implemented in order to avert the need for large-scale population
displacement in the 21st century. These studies should include
assessments of how environmental and climate changes in the
GBM catchment area outside Bangladesh might affect future
river and sediment flow to Bangladesh’s coastal area, and also
of the institutional measures needed to support relevant
mitigation measures.

Conclusions
Seven important conclusions need to be drawn from this
review:
• It is important to substitute measured facts and analyses for
popular assumptions about climate change and the impacts
of sea-level rise.
• Climate model outputs for the Indian subcontinent are not
yet sufficiently accurate to provide a reliable basis for
physical planning.
• The natural variability of Bangladesh’s climate, both shortterm and long-term (as illustrated by the rainfall records for
Kolkata), will make it difficult to identify any changes that
might be due to global warming. For temperatures, the
uncertainty will be aggravated by the unmeasured heat
island effect created by the rapid expansion and intensification
of urban areas around meteorological stations; (the long33
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•

•

•

•

term rainfall records for Kolkata provide an opportunity to
investigate whether the heat-island effect also influenced
rainfall characteristics).
In order to overcome the heat island effects problem created
by the occurrence of most existing meteorological stations
in urban areas, more meteorological stations are needed in
sites such as agricultural research stations and seed
multiplication farms to reflect conditions in the rural areas
which occupy the greater part of Bangladesh and in which
crops are grown.
The fact that recent temperature increases in polar and
temperate regions have been much higher than the global
average of 0.6°C since 1978 would seem to imply that
temperature increases in tropical latitudes to-date have been
much below the global average. Therefore, any small
changes due to global warming that there may have been
in Bangladesh may not be detectable amongst the ‘noise’ of
other factors affecting temperatures, such as natural
variability, land use changes and urban expansion.
Bangladesh is a country of great physical diversity and local
complexity. Climate change and sea-level rise will affect
different areas in different ways. Therefore, different
mitigation methods will be needed in different areas to
counter potential adverse impacts. Relevant development
implementation agencies need to be strengthened in order
to counter existing environmental problems and to
undertake the planning and monitoring studies needed for
planning appropriate mitigation measures to counter future
sea-level rise (Brammer, 2010a).
Environmental, economic and social changes associated
with Bangladesh’s rapid population growth (ca 2 million a
year) are taking place much more rapidly than are changes

due to global warming, and they need priority attention
(Brammer, 2010b). This is not to deny that there could be
serious impacts from climate change and sea-level rise in
future decades, but attention should not be focused on
uncertain future needs at the expense of known, urgent,
present needs. Fortunately, most of the mitigation measures
that might be needed in future decades to counter adverse
impacts of climate change and sea-level rise are needed now
in order to meet current agricultural production and
disaster management needs.
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International Agricultural Research News
Diffusion
and impact of
improved varieties
in Africa
In the late 1990s, a global assessment of
the impact of new crop varieties in SubSaharan Africa estimated that modern
varieties (MVs)1 accounted for about 22
percent of the area sown to major food
crops across the region (Evenson &
Gollin, 2003)2. This baseline study has
recently been updated and expanded
through a project funded by the Bill and
Melinda Gates Foundation entitled
Diffusion and Impact of Improved
Varieties in Africa (DIIVA). The project,
34

which was led by the CGIAR’s Standing
Panel on Impact Assessment (SPIA),
involved seven of the International
Centers and more than 200 individuals,
mainly crop improvement scientists
from African national programmes.
Three main databases have been
developed by the project covering the
scientific strength of breeding
programmes, varietal releases, and varietal adoption. The databases are organised as a set of 152 crop-country
observations ranging across 20 crops
and 30 countries and they are hosted by
the Agricultural Science and Technology
Indicators initiative,3 of the International Food Policy Research Institute
(IFPRI) in Washington, DC.
Earlier this year, the DIIVA project
published a major report synthesising
its results to date under the title

Measuring the effectiveness of crop
improvement research in Sub-Saharan
Africa from the perspectives of varietal
output, adoption, and change: 20
crops, 30 countries, and 1,150 cultivars
in farmers’ fields4 . A summary of the
report has been published by SPIA in its
series of Impact Briefs5.
As in the Evenson & Gollin study,
adoption estimates were mainly generated
by consulting expert opinion, coupled
with 36 highly focused national surveys,
as well as information from published
literature and the seed trade. Of the 20
food crops covered in the DIIVA project,
10 were the same as those studied by
Evenson & Gollin: barley, bean, cassava,
groundnut, maize (separated between
East and Southern Africa and West and
Central Africa), pearl millet, potato, rice,
sorghum and wheat.
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Table 1. Area under Modern Varieties of 20 crops in selected countries of Sub-Saharan Africa in 2010, ranked according to the percentage area under MVs

the region. About 1,300 scientists
worked in the improvement of these
crops in SSA in 2010.
• An analysis of cultivar-specific
information clearly shows the
importance of the CGIAR Centers in
supplying material to, and receiving
it from, the African national agricultural
research systems. About 65 percent
of varieties adopted across the region
originated in CGIAR-related materials.
The CGIAR Centers’ contribution to
varieties of 10 of the 20 crops studied
was above 80 percent.

The results of the DIIVA Project are
summarised in Table 1. The key findings
include:
• In 2010, approximately 35 percent of
the area sown to 20 major crops
across SSA was under improved
varieties. This is roughly the same
percentage as was the case in Asia in
the early 1970s, Latin America in the
mid-1980s, and the Middle East and
North Africa in the early 1990s.
• The mean adoption rate of Modern
Varieties of the 10 crops that were in
common between the two studies
rose from 25 percent in 1998 to 44
percent in 2010. This increase was
equivalent to a gain of about 1.5
percent per year over the 13-year period.
• With the exception of rice and potatoes,
all crops experienced an expansion in
the overall average use of MVs over
the period from 1998 to 2010. Uptake
was especially strong in barley, beans,
cassava and maize with adoption
levels doubling during the period.
• Banana in Uganda, field pea in
Ethiopia, sweet potato in East and
Southern Africa (ESA), and yams in
West and Central Africa (WCA), probably
owe their low ranking in the table to
the very limited output of new
varieties in the 1970s and 1980s
when investment in the improvement
of these crops was negligible.
• Gains in the uptake of maize hybrids
were significant in Zambia and
Malawi. Hybrids also played an

important role in Ethiopia. However,
increases in the use of MVs of maize
in West Africa, Tanzania and Uganda
were almost entirely fueled by the
spread of improved open-pollinated
varieties.
• Political instability and civil war have
diminished adoption prospects and
even resulted in significant dis-adoption
of MVs in some crop-by-country
observations. In potato, for example,
the greater uptake of improved
clones in Ethiopia and Kenya has not
compensated for a sharp downturn
in the use of improved materials in
Rwanda following the 1994 genocide
that devastated the potato improvement
programme at the Ruhengeri
Station, the hub of the activities of
the International Potato Center (CIP)
in the Great Lakes Region.
• The civil war in Sierra Leone similarly
led to the demise of the Rokupr
station, an important source of
improved rice varieties adapted to the
difficult mangrove agroecology. This
has had a clear negative impact on
the adoption of rice MVs in that
country. In Ethiopia, the lack of
adequate seed supplies at least
partially explains the limited adoption
of chickpea and lentil.

The results of the CGIAR’s DIIVA project
show clearly that it is possible to establish
comprehensive baseline information on
the diffusion of MVs in SSA. Moreover,
this can be done at a reasonably modest
cost using the Project’s methodology.
Although this relies quite heavily on
expert opinion that may result in adoption rates being slightly overestimated,
based on the project’s findings it is not
unreasonable to expect that by 2020 at
least 50 percent of the area under major
food crops in Sub-Saharan Africa will be
sown to improved, modern varieties.

Geoff Hawtin
MVs are defined as improved varieties released
after 1970 that are available for adoption because
of crop improvement efforts in the public or
private sectors. MVs also include products of
participatory varietal selection from improved
materials, and breeding outputs in countries
that do not have a functioning formal release
and registry system.
2
Evenson RE, Gollin D, 2003. Crop variety
improvement and its effect on productivity: the
impact of international agricultural research.
CABI publishing: Wallingford, UK.
3
See http://www.asti.cgiar.org/diiva.
4
Walker T, Alene A, Ndjeunga J, Labarta R, Yigezu
Y, Diagne A, Andrade R, Muthoni R, De Groote
H, Mausch K, Yirga C, Simtowe F, Katungi E,
Jogo W, Jaleta M, Pandey S, 2014. Measuring the
effectiveness of crop improvement research in
Sub- Saharan Africa from the perspectives of
varietal output, adoption, and change: 20 crops,
30 countries, and 1150 cultivars in farmers’
fields. Report prepared for the SPIA, Independent
Science and Partnership Council Secretariat:
Rome, Italy.
5
See http://impact.cgiar.org//sites/default/files//
images/SPIA_Impact-Brief-42_July2014.pdf
1

• Since 1970, national programmes in
SSA have released around 3,500
improved varieties and hybrids and
as of 2010, more than 1,150 of them
have been adopted by farmers across
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Summary
This article arose from a presentation in March 2014
to the TAA SW Region Workshop entitled ‘Agroecology
or Technology?’. It defines the term ‘agroecology’ and reviews
its growing popularity in the UK and internationally. A clear
comparison is made between this paradigm and the industrial
or conventional farming paradigm, using as a case study a
development project in Cuba which successfully took an
agro-ecological approach. This identifies the factors that
enabled the project’s success, specifically of knowledge and
intention, and why these factors are so crucial for technology
innovation. The article concludes by recommending how a
re-orientation of research and technology development
towards food nutritional security might be achieved. However,
this would require not only the development of techniques and
approaches over marketable products, but also an increase in
ecological literacy, both of which imply constraints when
considering the funding institutions and private sector
currently involved in agricultural R&D.

Introduction: the rise of agroecology
‘Agroecology’ is defined by its ‘father’, Miguel Altieri, as the
‘scientific basis of sustainable agriculture’ (Altieri, 1987).
So, whereas industrial agriculture could be described as
being underpinned by the science of chemistry, so agroecology
is underpinned by ecology, which is the study of the
relationship of organisms with their environment. Altieri’s
worthy contemporary, Stephen Gleissman, provides a clear
description as being ‘the science of applying ecological
concepts and principles to the design and management of
sustainable food systems’ (Gleissman, 2007). Both scholars
also agree that agroecology is not only a science but also a
set of practices and a social movement (as described in more
detail by Wezel et al, 2009).
The agroecological movement is growing at a rapid pace,
based on our increasing awareness of the interconnectedness
of all life forms and that the ‘environment’ is actually our
life support system. Working out of harmony with nature,
including through the application of toxins, will only damage
the ecosystem. Scientific evidence on the negative impacts
of industrial (including Green Revolution) agriculture to
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both ecosystem and human health has been growing since
the 1970s, and the alternative agricultural movements
that have been spawned as a result of this find agroecology a
useful umbrella term under which to unite. Along with
this rising awareness is the increasing understanding of
agroecological techniques and their potential. Evidence
suggests that yields could be doubled or tripled through
agroecological production (Pretty et al, 2006), to ‘feed the
world’, and this would require changes in land use and in
diet, both of which would bring ecosystem and human health
benefits (Badgely et al, 2007; Gomiero et al, 2011).
The founder of permaculture, Bill Mollison, has yet to
be proved wrong when he noted in the Permaculture Manual
that the main limitation to production was man’s imagination.
In the UK, there is now the All Party Parliamentary Group
on Agroecology, the British Ecological Society’s Agricultural
Ecology Group, the Agroecology Alliance, and the Centre
for Agroecology, Water and Resilience (CAWR) at Coventry
University.
Agroecology is taught at undergraduate
and Masters degree level both within and outside Europe.
It is also promoted as the way forward for agriculture
by the Via Campesina (a network of millions of smallholder
farmers worldwide), the International Assessment of
Agricultural Knowledge, Science and Technology (IAASTD),
the UN Special Rapporteur on the Right to Food, the
Brazilian Government (through its National Plan for
Agroecology for all Brazilian smallholder farmers), UNCTAD
(UN Conference on Trade and Development), IATP (Institute
for Agriculture and Trade Policy), and various International
NGOs such as Action Aid and Oxfam. Other international
organisations have put agroecology on their agenda,
including the Consultive Group on International Agricultural
Research (CGIAR) and now the Food and Agriculture
Organisation of the United Nations (FAO).
CAWR’s research includes research into policies and
institutions, along with the development of agroecological
technologies and practices that produce optimum yields
whilst ensuring food nutritional security and ecosystems
health. This systems approach to technology research takes
a different paradigm to the reductionist approach of
industrial agriculture, and its characteristics have been
neatly described by Röling & Jiggins (1998), as summarised in
Table 1.
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Table 1. Characteristics of the industrial and ecological paradigms to agricultural production
Industrial paradigm
Focus on individual farm components
Intensive use of external inputs
Monocultures
Simple uniformity
Yield maximisation over the short term

Ecological paradigm
Focus on the whole farm system
Knowledge-intensive, on-farm synergies
Polycultures, biodiversity
Location-specific complexity
Yield optimisation over the long term

An example of technology versus
agroecology
A research project in Cuba highlights the differences between
the two paradigms. In the 2000s, Cuba experienced a severe
drought for several consecutive years, and the worst affected
province in the east of the island, Holguin Province, saw over
3,000 wells dry up, the loss of over 2,000 head of cattle, and
many farmers unable to sow their staple maize crop. The
easy culprit to blame for this was ‘climate change’ since
temperatures had risen by half a degree in recent years.
However, what was less frequently pointed out was the poor
condition of soils in the region: 60 percent were suffering from
erosion, 40 percent had low water retention, and 45 percent
had low fertility, largely as a result of long term industrial
practices over several decades. The solution identified by the
State in order to enable the degraded soils to support crop
growth, was to purchase more irrigation equipment and to
construct a large water pipeline from the wetter west of the
country to the drier eastern parts. However, a lack of financial
resources, meant this solution could not be implemented.
Another solution offered by this ‘industrialised mindset’ was
the use of genetically modified maize, but whilst one was being
developed for pest and disease resistance, a drought
tolerant variety was not yet available.
We took a different approach. Working with a team of Cuban
researchers who had been experimenting with participatory
methodologies, we supported a pilot project (with £15,000 over
a year) in two communities in Holguin Province, for the
participatory development of rainwater harvesting and soil
conservation strategies (Figure 1). The key aims were to mobilise
and build the capacity of farmer leaders and farmer groups
(including male and female farmers), firstly to understand the
water cycle and how to manage water sustainably, and
secondly to experiment on-farm with simple and low cost soil
fertility improvement techniques, cover cropping, rainwater
harvesting, and testing a broad range of crop varieties (including traditional varieties from other regions of the country and
CGIAR gene banks). Farmers and households were encouaged
to share their own local knowledge and experiences.
At the end of the year we encountered both intended and
unintended results. Farmers’ capacity to work together and
experiment had increased and would continue beyond the life
of the project. In terms of natural resources, there were
widespread increases in crop diversity, yields and production;
manure became a valuable resource, with livestock corralled
for manure collection; biological fertilisers were widely used;
soil water retention capacity improved; as well as increased
water availability for livestock. Most significantly, the first
vegetable market opened in the community – where previously

Figure 1.
Farmers’ and researchers’ experimentation in Holguin
Province,Cuba.

there had never been any surplus to sell – and an informal seed
market also established itself. This led to increases in both
family income and nutrition availability. So, for a very small
amount of investment, this project seemed to tick all the
development boxes. Most telling were the responses by
community members when asked whether they had seen any
changes brought about by the project: ‘A year ago drought was
a worry to us, but now we don’t rate this as important as other
concerns’, and ‘The main change? Now all the children in our
village wear shoes.’
These successes came about because of the different way of
thinking, the different paradigm, which resulted in the
application of different techniques and technologies. Even if a
genetically engineered, drought-tolerant maize had been available
in Cuba, patented seed would have had to be purchased each year,
with a decrease in water requirements for that particular maize
crop and possibly a maintenance or slight increase in yield. No
other crops could have been grown as the soil would have remained degraded, and irrigation required. The alternative
agroecological paradigm approach as described above, was more
effective and efficient.

The nature
intention

of

knowledge

and

In the above example from Cuba, two intertwined factors were
critical for success: i) knowledge (of agroecology), and ii)
intention (to apply an agroecological approach). Cuban farmers’ and researchers’ increased their awareness and knowledge
on agroecological principles. This is termed ‘ecoliteracy’, or
‘the ability to understand the natural systems that make life
on Earth possible’, as first proposed by Richard Orr in 1992.
Along with ecological knowledge was the intention to apply
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this knowledge and to build more. In this case, such intention
was based on the values, emotions and goals of the research
teams and farming households involved; and as intentions are
subjective, such technology and innovation development is
never ‘neutral’ but rather is influenced by our worldviews and
belief systems.
Our worldview (ontology) is subjective and may be based
on holism or on reductionism. Similarly, our sources of
knowledge as well as the knowledge we choose to accept
(epistemology) also differ and are subjective, such as the
common acceptance of western scientific knowledge over
indigenous knowledge. Only in the last 300 years or so
have our ways of knowing been restricted by the Age of
Enlightenment or Reason, whereby we have focused on
‘science’ at the expense of other ways of knowing and sources
of knowledge that, for example, had supported a more caring
and connected approach to the environment. The recently
developed theory of cognitive justice attempts to
redress this, by stating that all the different forms of knowledge
have the right to co-exist, and in their cross-dialoguing they
contribute to a more sustainable, equitable and democratic
world (Visvanathan, 1997).
Perhaps the last word with respect to intention should go to
Andrew Maynard at the University of Michigan Risk Science
Centre who posed the question ‘How should technology
innovation contribute to life in the 21st Century? In a way
that supports a diverse, fair and sustainable food system in
which everyone, everywhere can eat a healthy, safe and
culturally appropriate diet. For that to happen we need a
change in direction in which the key innovations needed are
social, economic and political, not just technological. And the
question is: what kind of technology, developed by whom, for
whom, will help; who has what power to decide on what to do
and to control it, who carries the risks and who gets the
benefits?’

A new focus: technological innovation
for food nutritional security
If we are to undertake useful agricultural research into
technologies and techniques that contribute to life in the 21st
century, I can think of no better, or timely, focus than on the
ways in which production (and processing) techniques can
contribute to improving human health. First of all we need to
throw out the concept of the need for a sustained focus on
research into quantity (yield and productivity increases) over
quality. Globally, we produce double the amount of calories
required for the current population, or 4,600 kcal edible food
per person per day, which happens to be the right amount for
a future peak population of 14 billion (UNEP, 2011).
Therefore there has been success in terms of producing
sufficient quantity of food; however the world isn’t ‘being fed’.
In fact there are more over-nourished people than
under-nourished (1.6 billion versus 1 billion respectively, and
11 million of the under-nourished live in industrialised
countries). We are producing the wrong type of food at the
wrong time in the wrong place. This issue of food quality is
the major fault in the system that the industrial agrifood sector
has avoided addressing.
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Much dietary-related disease is caused by the overconsumption of processed foods, and more recent evidence
identifies processed carbohydrates in the form of sugars and
modern grain varieties as being particularly causal. However,
under current economic conditions, farmers can best survive
by adding value to a product rather than selling the raw, more
healthy, primary produce. The implication is that we need to
undertake more technology development on processing
techniques that maintain or enhance the nutritional quality of
the raw material, such as with fermentation, freezing,
dehydrating or germinating. In terms of production, the few
studies that have attempted to analyse fluctuations in levels of
vitamin and mineral content in foods (specifically fruit and
vegetables) all point to a sharp decline in the percentages, of
up to 80 percent (Mayer, 1997; Davis et al, 2004). So even if
one eats unprocessed foods, one would today need to eat
perhaps half as much again as food produced pre-1950 in order
to obtain the same nutritional value. The authors of these
studies have suggested that the main reasons for this
nutritional decline are poor soil and crop management
combined with plant breeding programmes that have aimed
for high yield traits but may have selected-out nutritional
characteristics. An example of this ‘genetic dilution effect’, is
the breeding of higher yielding wheat varieties with decreased
mineral content (Fan et al, 2008).
The other areas of research that have attempted to link
production practices with human health have focused on the
impacts of agrochemical usage, and on comparative analyses
of certified organic products. The most recent and
comprehensive scientific review of organic versus non-organic
production methods concludes that organic crops and food
products have improved quality characteristics with more
desirable antioxidants and less potentially harmful cadmium,
nitrogen and pesticide residues (Baranski et al, 2014).
One of the neatest examples of the relationship between soil,
plant and human health is the antioxidant content of
vegetables. If pesticides are applied to the crop, they inhibit
the release of the plants’ own self defence mechanism against
pests and diseases, known as ‘secondary metabolites’ or
‘antioxidants’ and which help build our defence against cancer
and other illnesses. In fact, organic foods contain 10-50
percent higher concentrations of these metabolites (Mitchell
et al, 2007; Toor et al, 2007). Nevertheless we still only have a
patchy understanding of much of the soil-plant-human
relationship. For example, in the case of mineral pathways, we
know that mycorrhizal fungi take up minerals from the soil
and transfer them to plant roots, (Raju et al, 1990; Marschner
& Dell, 1994). We also know that roots colonised by
mycorrhizae in organic farming systems are 40 percent longer
than in industrial farming systems (Mäder et al, 2002; Oehl et
al, 2004), which suggests that organic systems provide more
opportunity for soil mineral uptake.
Figure 2 lists the biotic and abiotic influences on soil, plant
and livestock and ultimately human health, illustrating the
unlimited scope of future research and development on the
influences of agricultural practices on crop and animal
nutritional quality.
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Figure 2. The relationship between soil, plant and human health, and the potential biotic and abiotic impacts

Conclusion: technologies in support
of agroecology?
There is plenty of scope for research and development to
support a sustainable food system, with technology
development within the context of agroecology: for example,
biological input products, appropriate-scale equipment,
renewable energy vehicles, and so on. Yet the agrifood industry
still focuses on producing synthetic inputs and highly
processed foods where the greatest profits can be made, rather
than on technologies and practices which do not result in
marketable, patentable products.
Yet one would need a certain level of ecological literacy to be
able to identify the R&D opportunities to work on, and this
literacy is simply not present: it is neither mainstreamed in
our agricultural colleges and universities and nor is it practised
in our research centres and agricultural sector. There is a lot
at stake, including economically. In 2011, the vitamin, mineral
and supplement market in the UK was worth £364 million, yet
poor diets were costing the NHS £6 billion a year. The business
case for taking action to redress these imbalances and improving crop and livestock nutritional quality, whilst at the same
time building the resilience of our natural resource base, is
common sense, clear and logical. Yet the tail continues to wag
the dog.
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Mailbox
Ag4Dev22, Special Issue on Climate Change
Dear Sir,
Congratulations on Climate Change in Agriculture for Development, magnificent! What a lot of work must have gone into getting
the contributions. I shall keep the whole issue.
I was pleased that you had not only included Reconsidered II, but found someone to write a balanced review of it. Also noted the
fair way in which Dr Pachauri expresses his Commission’s views.
With best wishes,
(Prof) Tony Young

Who reads Agriculture for Development? A survey of readers.
Dear Sir,
It is a pleasure to receive the latest edition of Ag4Dev. The Editors are maintaining a very high standard. However, I wonder how
many people actually read the journal, either on-line or in hard copy? And which sections do they read?
Perhaps the TAA could circulate a questionnaire with the journal, so that members can let the Editors know what they like or
what new items they would like included. We need to squeeze some feedback out of members!
Best regards
Keith Virgo

Editor’s Note: A survey of TAA members is being arranged (see the Editorial for more details). An online questionnaire is available on our website (http://www.taa.org.uk) and a hard copy is enclosed with this journal.
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Summary
Family farms still dominate the structure of agriculture
internationally. This paper highlights the strategic resilience of
such a family-farmed agrarian pattern. This must not be taken
for granted and its values need to be comprehended in a far
deeper way than direct output of food products alone. Ecosystem
security is a concept to be pursued internationally for
simultaneous provision of all ecosystem services - food, water,
energy, carbon sequestration, livelihoods, cultural heritage and
geopolitical stability. Resilience is essential to deliver such
ecosystem security and family farming is here argued to be
central to that dynamic quality.

Introduction
The purpose of this paper is to encourage readers to contemplate
the factors affecting the survival of family-worked farms - both
positive and negative. At the end of this year 2014 when the
UN declared a focus on Family Farming, it is relevant for farming
communities, policymakers and those who influence them to
consider the way forward. Recommendations are offered which
are conducive to the strong agrarian structure which is
represented by a preponderance of family farms.
Family-worked farms are crucial in terms of ecosystem
security (sustained integral provision of food, water, energy,
carbon sequestration, employment, livelihoods and geopolitical
stability). Most of the world’s farms are very small, with more
than 475 million farms being less than 2 hectares in size, but
these give those who farm them potential farmer sovereignty
(the ability to decide and work for their own livelihoods).
However, although the vast majority of the world’s farms are
smaller than 2 hectares, they operate on only a small share of
the world’s farmland. Lowder et al (2014) reckon there are at
least 570 million farms worldwide, of which more than 500
million can be considered family farms. Farmland distribution
would seem quite unequal at the global level, but it is less so
in low- and lower-middle-income countries. They compute the
percentage share of the total 570 million farms in 161 countries
as follows: China (35); India (24); East Asia and the Pacific,
excluding China (9); South Asia, excluding India (6); subSaharan Africa (9); Europe and Central Asia (7); Latin America
and the Caribbean (4); high-income countries (4); Middle East
and North Africa (3).
Of 14 million farms in the EU, 3 million produce 75 percent of
the food, while 6 million of them produce only1.6 percent of

the food. Brazil Government data in 2006 showed that the
country had 4.3 million family farms averaging 18.4 ha and
producing one-third of output from 25 percent of the land.
Conversely, 0.8 million non-family farms averaging 309.2 ha
produced two-thirds of total agricultural output from 75
percent of Brazilian land.
Family farm size, distribution and influence vary enormously
from area to area within countries, as does the importance of
agriculture. Countries most economically dependent on
agriculture as a percent of their GDP are found especially in
sub-Saharan Africa (with Sierra Leone, Central African Republic,
Liberia and Ethiopia all over 45 percent); some are in Asia, and
to a lesser extent in tropical South America. Agricultural output
in sub-Saharan Africa is estimated by FAO to be just under
a quarter of its properly managed potential. Improved
agricultural management is imperative and the focus for its
application is the majority of small family farms that currently
account for some 70 percent of all food production.

Reasons for a family farm agrarian
basis
• Integrates people, culture, place, identity and intergenerational heritage.
• Has stood the test of time globally nurturing future farmers
from childhood and welcoming new blood by marriage
(including from outside farming).
• Is central to rural vitality (vibrant, relational rural
communities).
• Suits ‘locavore’ (consumption of locally produced food)
rural economies, with energy-efficient, mixed, agroecological resilience.
• Buffers ecosystem security and spreads risk via multiple
sourcing (eggs from many baskets).
• Unites two ancient institutions: family and farming.
• Lends itself to geopolitical stability with improved farm
management scope immense.

Factors militating against family farm
survival
• Corporate control (coupled with inadequate farmer
collaboration/solidarity to resist it).
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• Loss of ‘farmer sovereignty’ over seeds, breeds, feeds and
decision-making.
• Remote bureaucracies – some wishing political
subservience – and all engendering consequent farmer
stress.
• Short-termism in land tenure and short-sighted vision.
• Over-borrowing (against the ‘security’ of land much
favoured by lenders).
• Unwillingness/reluctance to diversify, add value to farm
produce, or to part-time farm.
• Land tenure – fragmentation into non-viable units plus
land grabbing for resource capture (water, trees…) and for
speculation in face of rising land prices.

Factors conducive to family farm
survival
• Clear perception by everyone of the multidisciplinary,
holistic role of farm-household systems.
• Voluntary farmer collaboration – through Farm Asset
Resource Management Study (FARMS) Groups
(Kyamuwendo & Wibberley, 2011), farmer networks,
farmer-controlled businesses (FCBs).
• Integrated long-term ecosystem security policy for optima
(not maxima though these are intriguing at the research
frontier!).
• Deliberately balancing economy, ecology, employment,
energy-efficiency, equity and ethics – including ‘spirit of
place’ and spiritual values; at least blend economic,
environmental and socio-cultural.

the Royal Agricultural Benevolent Institution (RABI), and
the Farmer Community Network (FCN) (help succession
and retiring too).
• Sensible succession planning and timely inter-generational
handover with proper legal/tax advice.
• Education via all media of the geopolitical public benefits
of family farmed land/food systems.

Conclusion
Family farming is crucial to sustainability and lies at the heart
of ecosystem security. There is a link between agriculture and
conflict, food and peace. We need to conserve and champion
farming families ‘there to care’ in a resilient agrarian structure
enjoying farmer sovereignty over key managerial decisions.
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• Provision of a ‘safety net’ for farmers, such as in the UK
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A missed anniversary for the TAA?
At the ExCo meeting in September, someone raised the
pertinent question of ‘when is the TAA’s birthday?’ Had we
missed an opportunity to celebrate an important anniversary?
Attempts were made to identify some of the more senior members
of the Association, with the request to cast their minds back
to the distant past of the Imperial College of Tropical Agriculture
(ICTA) in Trinidad and the evolution of the ICTA Association
into the TAA as we now know it. Many people came up with
glimpses of the history but few hard dates. Harry Franks
reported that ‘Doug, David Baillie and I started the ball rolling
for the creation of TAA at an ICTA meeting’. Jim Ellis-Jones
reported that the TAA was registered as a Charity in 1989, so
Elizabeth Warham suggested that we could celebrate 25 years
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as a Charity this year. The TAAF commenced in 1990. However,
the date of the first meeting still eludes us until Elizabeth can
burrow into the archive of minutes in her front room: initial
rumors suggest the late 1970s.
To this end we appointed a ‘History Committee’ of TAA
stalwarts, headed by Jim Watson and supported by David Betts,
Roger Smith, Harry Franks and Elizabeth. Jim has agreed to
present the findings of the committee at this year’s AGM and
the text will be included in the next Ag4Dev. Meanwhile,
we have posted some historical anecdotes under the
REFLECTIONS pages on the website, which serve to whet the
historical
appetites
(http://www.taa.org.uk/contentlogin.asp?pagename=Opinions-and-Reflections.asp ).
But just when was that momentous original meeting? Come
to the AGM, Ralph Melville Memorial Lecture and Reunion at
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the Royal Over-seas League in London on 10 December to find
out!
Keith Virgo
Chairman, TAA

The origins of the TAA tie design
As older members know, the TAA is the phoenix that rose from
the ashes of the Imperial College of Tropical Agriculture (ICTA)
Association. The last intake of Colonial Office Probationers
into the ICTA, Trinidad, was in 1960. ICTA then became the
Faculty of Agriculture of the University of the West Indies.
With no prospect of any new members after 1961, it was clear
that the ICTA Association would eventually shrink into
extinction. Its Executive Committee, with the encouragement
of the Chief Natural Resources Advisor in ODA (now DFID),
decided to metamorphose the ICTA Association into the TAA,
with membership open to anyone with a professional interest
in tropical agriculture. We were keen to ensure that something
of the aims, ethos and imagery of ICTA would be perpetuated
by the TAA.
The ICTA tie comprised diagonal broad bands of brown (soil)
and green (crops) divided by a narrow band of light blue
(irrigation water). This forms the background of the TAA tie.
The ICTA seal featured palms, the hills of the Northern Range
of Trinidad, the sun and the sea. The late Professor Hugh
Bunting and I briefed a student in the Typography Department
of the University of Reading that we wanted a modern logo
which included these four features and the name of the
Tropical Agriculture Association. The final design appears on
the cover of our journal. We were a little unsure about the
design of the tree. Was it a palm or a banana? We knew about
triticale, and that genetic modification was on the horizon. We
joked with the designer that this must be a futuristic tree, a
coconana, belonging to a new genus Musacocos. This is the
tree on the TAA tie.
That is the story. Having written it, I regret to note that
nowhere in our journal do we acknowledge our origin, and the
part played by ICTA and the ICTA Association in our creation.
I hope the Executive Committee and the Editor might agree
to rectify this omission. It would be interesting to know how
many of our current members are ICTA alumni.
David Betts

Webmaster’s Update
We have tried to keep the TAA website (http://www.taa.org.uk)
alive and active. There have been several changes and
improvements during 2014, we hope that members appreciate
these.
The TAAF section has been updated with new case studies by
Awardees, which make interesting reading. The Expertise
Section has been revamped to highlight the different types of
expertise available within the membership: the Directory of
CVs, Career Summaries, TechTalk, Technical Advisors and
GrassrootsAfrica, each with links to the relevant webpages
(http://www.taa.org.uk/content.asp?menuId=6).
The

Directory of CVs has been completely revised to enable members
to upload their CV information by themselves, at no charge. If
you are a consultant looking for an assignment or someone
looking for a job, please upload your CV.
( h t t p : / / w w w. t a a . o r g . u k / t a a - c v directory.asp?subId=75&sub=yes). A new section of Career
Summaries is now open for members to record their career
information. The format is open but limited to 1,000 words
(http://www.taa.org.uk/taa-careersummaries.asp?subId=76&sub=yes).
Corporate members can now nominate up to five names with
email addresses for inclusion in their membership profile. Each
of these members will then receive email alerts and latest news.
Simply
login
to
your
membership
pages
(http://www.taa.org.uk/membership.asp?menuId=25) and
click on ‘View your member profile’ (top right) and add
additional names and email addresses. Please contact
membership_secretary@taa.org.uk if you have a problem.
The site also offers a list of benefits of TAA membership for
Corporate members.
New under the News & Comments section is a Forum/
Bulletin Board. This is aimed primarily at TAAF awardees and
m e n t o r s ( h t t p : / / w w w. t a a . o r g . u k / s u b - c o n t e n t . a s p ?
subId=73&sub=yes) but the facility is open to all members.
Please add your topics, comments or discussion. In this section
there is also now an Opinions & Reflections section. Please
post your contributions. The recent messages about ICTA and
the origins of the TAA (under Reflections) are fascinating.
(http://www.taa.org.uk/content-login.asp?pagename=
Opinions-and-Reflections.asp).
The TAA Linked-in account is now a ‘Group’ to encourage
exchange of ideas: anyone is welcome to add topical comments
to the Linked-In site (https://www.linkedin.com/groups?
gid=8130144&trk=vsrp_groups_res_name&trkInfo=VSRPsearchId%3A945802301404985668579%2CVSRPtargetId%3
A8130144%2CVSRPcmpt%3Aprimary)

Do you receive our news?
We understand that some members are not receiving our
regular email alerts of latest news, events and publications. It
seems that this is because they have Hotmail email accounts.
Hotmail does not seem to like the TAA address! There are two
ways to overcome this:
a) Register under a different email address. You can do this by
going to the Membership page on the website and change
the address on your membership profile (and click save
changes at the bottom). You will first need to enter your
member number and password to enter and click on ‘view
your membership profile’ to right (follow the instructions
in blue if you do not have a password yet).
b) Amend your Hotmail settings to accept the TAA messages:
1. Sign in to your account. Go to Inbox.
2. Click Options located at the upper-right side of the page.
3. Select More Options.
4. Under Preventing junk email, click Safe and blocked
senders.
5. Click Safe Senders.
6. In the text box, type in the email address or domain you’d
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like to always receive email from, in this case TAANews@taa.org.uk, and then click Add to list >>.
And have you considered adding your CV to our new online
database (http://www.taa.org.uk/taa-cv-directory.asp?subId
=75&sub=yes) or perhaps adding some brief details of your
career
to
the
new
Career
summaries
(http://www.taa.org.uk/taa-careersummaries.asp?subId=76&sub=yes)
We hope that members are using the website – there is a lot to
peruse. The Web Manager will be giving a visual presentation
about the content and use of the TAA website to the SW Group
annual dinner. Please join us on January 8th in Exeter
(http://www.taa.org.uk/events.asp?menuId=19).
Please let us have your suggestions for additions or improvements
to the website, just email the webmanager@taa.org.uk.
Keith Virgo

LendwithCARE and the Tropical
Agriculture Association
What is LendwithCARE?
LendwithCARE is a peer-to-peer lending relationship between
people in the UK and people in developing countries. It is run
by CARE International UK (CIUK) and is an innovative way of
raising micro-finance to help entrepreneurs in developing
countries to lift themselves out of poverty. Lenders are bound
by an agreement whereby loans will only be repaid up to a
maximum of the amount originally loaned, subject to
exchange rate fluctuations with lenders never receiving a
return whether by way of interest or a share of any profits
made. Lenders also acknowledge and accept that loans may
not be repaid.
Loans of some £5 million have been provided by individuals
and groups. The scheme presently operates in nine countries,
Benin, Cambodia, Ecuador, Malawi, Pakistan, Philippines,
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Togo, Vietnam and Zambia, involving carefully chosen MicroFinance (MF) institutions, regulated within each country, and
selected against a number of success criteria and closely
monitored by CIUK. The MF institutions have other sources
of loan financing and typically obtain between 5-10 percent of
their funds through LendwithCARE. In some countries, such
as India and South Africa, exchange control regulations
prevent peer-to-peer lending. In other countries, CIUK has
made a decision not to operate LendwithCARE so as not to
jeopardise their humanitarian response reputation.
Loans are for any small business, with agriculture and other
natural resource management being an important component.
Detailed information can be seen at www.lendwithcare.org
LendwithCARE staff provide monthly reports to CIUK
management as part of an overall monitoring and evaluation
system.
Why is TAA participating?
Rather than leaving our funds in a bank account earning little
or no interest, it was considered appropriate to support a number
of small-scale entrepreneurs in developing countries with their
agricultural and rural development enterprises. A total of
£2,000 was provided, and £400 has already been repaid and
lent again. This means that TAA has now provided £2,400 as
loans to 38 entrepreneurs across eight countries. Some typical
profiles of recipients are shown below.
How can others participate?
Any individual or group can participate, either on their own or
through TAA, by registering with LendwithCARE through their
website. Any amount over £15 can be provided, this being the
minimum loan to any one entrepreneur. TAA has registered
as a private group but would welcome any TAA member, TAA
Region or Specialist Group participating as a member of TAA.
Further information is available from Jim Ellis-Jones
(treasurer@taa.org.uk)
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Some typical profiles
Bui Van Phan, Hoa Binh, Vietnam, Loan for
Animal Rearing for £490, TAA contribution £45

Mr Bui Van Phan is 35 years old and is a farmer in the village
of Hoa Binh, Vietnam. He works hard to pay for his family’s
daily needs. Besides having two children who are both in
education, Phan and his wife also take care of their parents who
are in poor health. He works on 2,500 square metres of land,
growing various types of plants such as water rice, maize, and
cassava. He also breeds six pigs, twenty chickens, and ten ducks
to get a higher income. However, raising a lot of livestock
results in large quantities of dung and farming waste, which
pollute the surrounding environment with bad smells and
unsanitary conditions. In order to improve his current situation,
Phan would like to install a biogas tank. Biogas technology
uses biodegradable materials like dung to produce energy for
household use, without the hazardous effects associated with
firewood. Therefore, Phan is asking for a loan in order to install
a biogas tank. This would not only improve their local
environment by safely removing the waste materials, but also
provide a renewable and less environmentally harmful source
of energy for Phan’s family.

Nouy Ly, Doun En Village, Prek Loung
Commune, Cambodia loan for farming for
£695, TAA contribution £40

Nouy is 32 years old and has two children, aged 9 and 4. Only
her eldest child is at school. Presently Nouy and her husband
farm rice on around three and a half hectares and they are able
to harvest two crops each year. Their rice crops yield around
two and a half tonnes per hectare, which is an average yield for
this type of crop. In addition to rice farming, Nouy and her
husband use the same land to grow green beans. This crop
takes about three months to cultivate before it is ready to be
picked and sold. They sell these crops to a middleman. During
the rainy season her husband also catches fish to sell and
sometimes earns up to $20 a day from this activity. This activity
does not provide a regular income but they can save it to cover
their daily expenses. To lower their costs and improve their
efficiency, Nouy and her husband have applied for a loan to buy
a new motorbike. This purchase will allow them to travel more
easily between their different work places, and when transporting
their fish.

Tiyesere group, Ntcheu, Malawi, £2,348 for
marketing food, TAA contribution £45

This is the Tiyesere credit group who are based in Mlangeni
village of Ntcheu district in Malawi. There are 25 women in this
group with ages ranging between 20 and 65 years. 22 women
are married and 3 are widows. These women have children and
orphans who go to school, and their husbands are also involved
in businesses. Women of Tiyesere group mostly have market
stalls selling various goods such as maize, tomatoes and beans.
They started small-scale businesses to improve their standard
of living in their families and to be economically empowered.
Zelina Black is 20 years old and married to a businessman.
Together, they have one child aged under five. She owns a market
stall selling maize and rice, and she is applying this loan to
purchase these goods in bulk from farmers surrounding her
village to attract more customers in her neighborhood. Before
she started the business, she was selling flitters (doughnuts)
and has been involved in business for 4 years. Since she started
accessing loans from Microloan foundation she has seen her
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business growing bigger, and she wants to be selling maize in
bags and to start building a good house for her family when
she has made enough profits. Zelina believes that the training

she received on ‘Business Plan’ will assist her to achieve
anything she wants from her business. As a woman she is selfreliant and she is able to feed her family.

Mphatso Group, Petauke, Zambia, £2,093 for
selling vegetables,TAA contribution £60

businesses like gardening, poultry and baking. They started
their businesses for different reasons, though the purpose is to
reduce poverty levels, be able to provide daily needs for their
families and pay school fees for their children and orphans. The
group has accessed three loans from the MicroLoan Foundation
and this will be fourth loan.

This is a group loan to the Mphatso women who are based in
the Petauke district of Eastern Zambia. The group has a
membership of 16, between the ages of 20 and 63 years old.
These women are married, some single and others divorced,
and have children who go to school. They also look after
orphans who go to school. These women run small-scale

Diana del Rocío Jaramillo Condolo,
Cariamanga, Ecuador £1,147 for raising
poultry, TAA contribution £100
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Acklina Phiri is a member of Mphatso group. She is 49 years
old, married with 7 children. Acklina has a garden farm by the
riverside with different types of vegetables and fruits like rape,
cabbage, Chinese cabbage, tomatoes, okra, onion, carrots,
spinach and oranges. Acklina is helped to manage her garden
by her husband. She sells her products retail to people in her
community and wholesale to surrounding areas. She is
requesting this loan to order seedlings for the vegetables she
grows and fertiliser. She also wants to use part of the money
to transport her produce to the Petauke Boma market where
she will sell at a much higher price due to high demand. From
the profits, she hopes she can buy a motorbike which she will
use to transport her products. She is also hoping to open a stall
in a nearby market where she will sell the vegetables and
employ someone to help with the running of the stall. As a
woman, she is self-reliant and able to stand on her own because
of the business she is doing.

Diana Jaramillo is from near the town of Cariamanga in
southern Ecuador. She is 27, single and lives with her parents.
For the last three years or so she has earned a living from
raising hens and selling their eggs. All the birds are free range
and she sells almost on a daily basis to local shops and
restaurants. She charges $3 for a tray of 12 eggs which works
out at 25 cents each. The hens she sells eventually for $15 each
for their meat. Diana requested a loan in order to purchase 100
chicks which she will raise, and to buy feed for the birds. She
will buy at least five 100 kilogram sacks of specialist feed and
an equal quantity of maize which cost $45 and $25 respectively
per sack. The remaining part of the loan she intends to use to
pay for urgent medical treatment for her mother who is ill. She
expects to be able to generate enough money from the business
venture to meet all the monthly loan repayments.
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The London and SE Group inaugural Curry Club
Talk
On Friday 29 August 2014, the London and SE Group held the first of a regular series of meetings to be held at the Curry Club, in the
Strand Intercontinental Hotel, London. Dr Jim Waller gave a talk on globalisation, pests and diseases. The paper is presented below.

Globalisation: a game of consequences
Dr Jim Waller

Jim Waller was a former ODA Plant Pathology Liaison Officer, a former Head of Crop Protection
Services at CABI, and is currently a CABI Emeritus Fellow.

Summary
Globalisation began with the development and spread of
agriculture including the spread of crop plants to areas outside
their centres of origin/diversity. This resulted in large gains in
productivity as they became free from the competitive pressure
of their coevolved pests and pathogens, but they then become
vulnerable to different biotic constraints due to: loss of genetic
diversity and associated protective biome; exposure to ‘new
encounter’ pests and pathogens; ‘catch up’ of coevolved
problems, and altered agro-environmental conditions, often
related directly to agricultural development. Similarly, the
spread of other organisms to areas outside their natural
habitats enabled their populations to increase so that they have
become pests affecting both agriculture and the environment.
The Global Invasive Species Programme was set up in 1997 to
assess and tackle the threat posed by these species which can
range from mammals to viruses. Huge increases in trade,
particularly agricultural goods, and travel have facilitated this
spread but direct introductions of plants, seeds and animals
have also been responsible for the spread of many pathogens,
pests and weeds. Examples are given that illustrate both catchup and new encounter problems and of alien weed species that
have caused global problems. The efficacy of ways to combat
these problems is discussed.

Introduction
Broadly, globalisation is to ‘make worldwide in scope or
application’ but the term became popular in relation to the
opening of international financial markets and business activities
in the 1980-90s. Globalisation began with Man’s first emigrations
from Africa and the subsequent development and spread of
agriculture, trade and urbanisation. One of the first significant
problems to emerge as a consequence of early globalisation
was the black death (plague) caused by the bacterium Yersinia

pestis, an enzootic of ground rodents and their fleas in central
Asia. This was probably carried along the silk route and spread
rapidly in densely populated cites of Europe, in effect ‘human
monocultures’, killing an estimated 50 percent of the European
population in the 14th century. Since then, other diseases of
man, livestock and crops have continued to spread mostly
through the agency of human activity linked to increasing
globalisation.

Crop globalisation
Plants evolved in geographically separate centres of origin
and/or diversity as part of natural ecosystems in which organisms
live in a dynamic balance so that production and consumption
between components of the system are evened out. Agriculture
has selected out crop plants from the system and increased
their productivity by reducing competition from other
components of the ecosystem. The greatest gains in productivity
have tended to be made when the selected crops are grown
outside their centres of evolution where they are free from the
competitive pressure of their coevolved pests and pathogens.
Examples are coffee from Africa to South America and Asia;
cocoa from South America to Africa; rubber from South America to Asia; potato from the Andes now global; sugarcane and
banana both from Asia and the Pacific, now across the tropics.
A consequence of this is that plants then become vulnerable
to different biotic constraints due to:
• Loss of genetic diversity and associated protective biome;
• Exposure to ‘new encounter’ pests and pathogens;
• ‘Catch up’ of coevolved problems or ‘re-encounter’ with
ancestral problems;
• Altered agro-environmental conditions.
Another consequence is that the improved productivity of
crops in these new areas disadvantages producers in their
native lands who still have to bear the cost of controlling the
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detrimental elements of the co-evolved biome.
The process of agricultural development itself, fostered by
global trade and population expansion, has also created
conditions that exacerbate directly or indirectly the impact of
pests and diseases. Monocultures, continuous cropping and
lack of genetic variability all favour disease epidemics and pest
outbreaks, while soil degradation predisposes crops to soil
borne diseases both through water and nutrient stress and
reduced ecosystem stability.
Globalisation over the past 150 years has meant that coevolved
pest and diseases have been catching up with their plant hosts,
often with disastrous socio-economic consequences. The
natural barriers which once separated the world’s floras and
faunas no longer exist and invasive alien species pose a potent
and burgeoning threat to both natural and agricultural ecosystems.

Disrupted ecosystems
Conditions favouring crop species when they were grown
outside their centres of evolution also apply to other species
many of which become invasive and disrupt the ecosystems of
their new ranges. The Global Invasive Species Programme
(GISP) was founded in 1997 and aims to assess and combat
the threat of invasive species which can come from any
taxonomic group and whose impacts cost at least US$ 1.4 trillion annually. The GISP websites list innumerable examples of
invasive species from all taxonomic groups - mammals, birds,
amphibians, fish, crustaceans, insects, plants, fungi, bacteria
and viruses causing damage to man, animals, native
ecosystems, waterways, forestry and agriculture.

Methods of spread
The mechanisms involved in the spread of alien invasive
species, including pests and pathogens, are varied. Some have
spread through natural means of dispersal, but much
intercontinental spread has been through the normal processes
of travel and trade. Others, especially weed species, have been
imported initially as ornamentals and have become rampant
when they have escaped into the wider environment eg water
hyacinth and Japanese knot-weed. Some have been imported
as crop plants or animals that have subsequently
become invasive eg Leucaena, camels in Australia; and a few
as biocontrol agents that have become pests themselves eg the
cane toad in Australia. Seed is another major route through
which alien invasive species, especially pests and diseases, are
spread ─ eg potato blight and karnal bunt of wheat. The threat
of alien invasives also includes bioterrorism where harmful organisms may be deliberately spread.

Some Examples
Potato ─ potato blight is the prime example of the
consequence of a ‘catch up’ pathogen (Phytophthora
infestans) causing havoc. When first imported and grown in
temperate regions of both the USA and Europe, this coevolved
pathogen was left behind and the potato flourished, but blight
eventually caught up, with devastating results especially in
Ireland. One indirect consequence of this episode was the
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repeal of the Corn Laws, thus facilitating greater trade expansion.
More recently, the A2 mating type of the pathogen was
imported from Mexico into Europe and as a consequence the
pathogen can now produce oospores giving it greater genetic
variability and aiding inter-seasonal survival.
Coffee – coffee rust (Hemileia vastatrix) is a further example
of a ‘catch up’ pathogen causing problems. When coffee was
transported from Africa to Asia and South America it left
behind the coevolved rust pathogen. The disease reached Asia
in the late 1800s, probably via the transport of coffee material
across the Indian Ocean, where it caused considerable damage
and was largely responsible for the demise of coffee growing
in Ceylon and its replacement by tea, and as a reputed
consequence, made the British into a tea drinking nation. Rust
eventually reached Brazil in the 1970s, probably through
unintended passive human transport, and has since spread to
all major coffee producing countries. Similarly the coffee berry
borer (Hypothenemus hampei) spread from Africa to Brazil in
the 1920s and is now found throughout South and Central
America. Coffee berry disease (Colletotricum kahawae) is an
interesting example of a ‘re-encounter’ disease. The tetraploid
Coffea arabica has its centre of diversity (but not of origin) on
the Ethiopian plateau. When it was introduced into western
Kenya (and probably Cameroon as well) it came into contact
with its wild diploid Coffea progenitors and their associated
coevolved microflora one member of which was the coffee
berry disease pathogen to which C. arabica had no resistance.
The disease flared up and spread throughout the new coffee
plantations in Kenya, and eventually other coffee producing
countries in Africa, causing considerable damage to the
industry in Kenya in the 1960s until control measures were
developed. The disease remains restricted to Africa.
Cocoa provides typical examples of ‘new encounter’
pathogens. When the crop, which has its centre of origin in
the upper Amazon, was grown in West Africa it encountered
both the virulent Phytophthora megakarya causing severe
black pod disease, and the virus which causes swollen shoot
disease both of which are part of the native microflora of
West African forests. When grown in Papua New Guinea it
encountered yet another native microorganism (Oncobasidium
theobromae) to which it was susceptible, causing vascular
streak dieback.
Cassava ─ two forms of a ‘new encounter’ virus causing Africa
cassava mosaic from West and East Africa combined in the
northern Uganda region to produce a virulent form that caused
considerable damage to this major staple crop.
Cashews ─ large areas in southern Tanzania were planted to
cashews on old groundnut scheme lands in the 1960s-70s.
When powdery mildew disease arrived, it caused major
problems in the dense cashew orchards which flowered during
the cool humid season most suited to mildew development on
susceptible cashew inflorescences.
One can add to this list many examples from other crops, trees
and whole ecosystems that have been ravaged by invasive or
new pest species.
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Management options
Prevention
International plant quarantine regulations aim to prevent the
entry of exotic pest organisms into most countries and are
co-ordinated under the FAO Plant Protection Convention.
However, lists of quarantine pests can only include those that
are known threats, and problems occur due to unclear
taxonomic identity or because they are sub-specific taxa (eg
races or mating types), because they are not economic pests
in their native habitat, or because they have changed from a
minor to a major pest status through genetic adaptation,
through agricultural change, or through climatic change that
increases epidemiological competence.
The efficacy of plant-health regulations is also dependent on
sampling and detection procedures that can never provide a
complete safeguard. The above limitations, coupled with the
sheer volume of the movement of commodities and people
associated with globalisation, suggest that the threats to
biosecurity posed by the movement of exotic organisms seem
likely to increase.
Eradication
Eradication of new or invasive pest species is only feasible
where the area affected is limited and well defined, suitable
methods of eradication are available and the costs entailed can
be met. Eradication has had some success with animal and
human diseases including worldwide eradication programmes
eg rinderpest and smallpox, but success against plant diseases
and weeds has rarely been achieved.
Control
Genetic resistance is the preferred method to control diseases.

Sources of resistance can often be found in the centres of
diversity of crop species and used in breeding programmes to
develop disease resistant cultivars, but such resistance may not
prove durable especially in the long term. Integrated management
practices incorporating cultural, chemical and genetic
resistance have been mostly developed for control of exotic
pests and diseases.
Biological control
Introduction of natural enemies often found in the centre of
diversity of invasive species has been very successful against a
number of major weed species. The mile-a-minute weed
Mikania micrantha, causing significant damage to forest and
tea plantations in Asia, is being brought under control with a
rust Puccinia spegazzinii brought from its centre of origin in
Mexico. Water hyacinth Eichornia crassipes is now largely
controlled by weevils, Neochetina spp, collected from
its natural habitat in South America. However, potential
biocontrol agents firstly need to be found then cultured and
rigorously assessed for efficacy and specificity; otherwise the
consequences of introduction can convert them into pests
themselves.
Endophytes
There is now compelling evidence that fungal endophytes are
important components of plants in natural ecosystems and
that these help their hosts to overcome both abiotic and biotic
stresses. On-going work is showing that plant species moved
outside of their centres of origin or diversity are impoverished
in their coevolved endophytic mycobiota, and they may be
highly vulnerable to attack by ‘catch up’ coevolved pests and
diseases. The use of endophytes may therefore provide another
line of defence against exotic pest species in the future.
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SW Group Exmoor Visit, 7-9 July, 2014
Introduction
Twenty of us, thirteen members and seven partners, spent a
most interesting few days exploring a range of agricultural and
administration aspects of Exmoor. The trip was organised and
led by Professor John Wibberley, Chairman of the SW TAA
branch and a Secretary-of-State Appointee of the Exmoor
National Park Authority. The trip proved stimulating and
informative in all aspects. Those of us who were occasional or
regular visitors to the moor found new depths.
The following notes summarise each programme visit and talk,
with a few issues that came up more than once, grouped at the
end.
National Park Headquarters, Exmoor House, Dulverton
We met for an introduction at this the main centre. After a
short and dramatic DVD with aerial filming, the CEO, Dr Nigel
Stone, gave us a comprehensive talk. The National Park

concept began in the USA, but a crucial difference in the UK is
that the parks are inhabited and so a key part of the remit is to
encourage active land use and ‘earning a living’. Their coverage
takes in such aspects as maintenance of rights of way, housing,
planning applications, archaeology, wildlife site designation
and landscape designation. The area had been subject to forest
law, for recreation by kings and peers. It was sold to an
industrialist from Worcestershire, John Knight, around 1818
who, for about 20 years, farmed it for livestock and cereals. It
proved not very productive, and slowly turned into use as
common land, with gradually reducing fertility. Red deer are
still hunted by hounds (limit of two) and hunting folk are an
integral part of the moor.
Exmoor is one of the smallest of the 14 UK National Parks, at
692 km2. It is just celebrating 60 years since its inception in
1954. It contains 42 parishes, 19 wholly and the rest in part,
with 71 percent of its land in Somerset and 29 percent in
Devon. There are 8,500 ha of woodland, 19,000 ha moor and
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heath, and 38,000 ha agriculture, with 1000 km rights of way
to maintain. Since 1979, it includes the major reservoir Lake
Wimbleball, with its great amenity value. It acts as a ‘cushion’,
taking water pumped from the Exe or giving it back, depending
on the prevailing flow. A plan exists to restore peatland for
water storage with slow release; but no recompense for farmers
is mooted. The quality of the water in relation to farm
fertilisation is a current issue.
The basic rock is red sandstone, sharply distinguishing it from
Dartmoor which is based on granite. It has one of the least
dense populations (‘most rural’) in England and Wales,
with under 10,300 people resident, of which only 4,889 are
economically active. The scenery extends to a long coastal
stretch of England’s highest cliffs (to some 190 m) and rocks
in the north. Unlike Dartmoor, there are very few standing
stones to reflect prehistoric ancestry, though several thousand
further historic sites have recently been identified.
There was formerly more open livestock raising, but Natural
England (NE) and SSSI status now restricts grazing. This can
only be done in summer, and even then is subject to regulation.
Many farmers fear losing their vital agri-environment scheme
payments if they in any way infringe NE rules and so swathing
(the periodic, controlled burning of the moorland) has not
been done as much as the local wiseacres would have done in
the past. This, together with fewer grazing animals and generally
milder winters, has meant overgrowth of scrub. Consequently,
there is less heath vegetation, with a swing to grass (which
should be burned off every five years) and scrub of gorse and
bracken, trending to birch. A conspicuous local sheep breed
is the Exmoor Horn. The F2s produced with Leicester give
very good fat lambs. The indigenous cattle breed - Devons
(Rubs) − thrive on better farmland, but hardier breeds are put
on the open moorland, including Galloways and even Highland
Cattle. The Exmoor Hill Farming Network has started this year,
after the 5-year Exmoor Hill Farm Project which John Wibberley
had chaired. It is heartening and appropriate to find farmers
working together.
The main problems are that this is the most remote National
Park in England with poor road links, and that the main
income is agriculture, of which 50 percent is publicly funded,
mostly via EC CAP funds and tourism. Both industries are
precarious, being subject to seasonal variations. A key drive is
for broadband, to enable small businesses to flourish.
Westermill Farm
Oliver Edwards had worked on this family farm and trained at
Cirencester. After time working in Australia, he returned and
took over the day to day management of the farm from his
father, John, who still remains active in his 80s! Indeed, John
took some of our number to the top of the hill on which the
farm stood in an All-Terrain Vehicle (ATV), while the rest of us
took a gentle stroll up there, picking up information on the way.
Oliver and his wife Jill recognised the need for diversification
and set up a camping site with some holiday chalets. The farm
scenery is stunning, and it is easy to see how camping there
could be attractive. But such business goes in cycles and
presently is in a trough, blamed on austerity and the high
pound. This year, even August proved hard to fill up
completely.
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Oliver Edwards talking with the TAA SW Group members on
Westermill Farm.

The Teeswater/Cheviot wool from sheep shearing is an improving asset. Oliver sells to the Wool Marketing Board, and much
of it goes to China. He can pay £1.40 for shearing, and is happy
to break even on the activity, since it is good for the sheep.
The animals are sent to an abattoir in Taunton, a round trip of
about 30 miles, since meat for sale must be slaughtered in
‘official’ facilities.
We passed a field, ‘over-steep’ agriculturally, where John had
planted 18,500 trees - ash, oak, thorn – ‘traditional hardwoods’.
He received a substantial grant from the Forestry Commission
and the Park Authority. The ongoing work is further government
financed. The trees did not look very vigorous, and their
appearance belied their 15-year age, but this is tough terrain
in winter! No fertiliser has been applied at any time. Uses
envisaged include chipping for his boiler, maintaining the trees
by coppicing.
Oliver has installed a modern wood chip boiler, and the capital
cost is justified by big savings on heating – all his properties
are warm for visitors and kept free of damp all the time. He
currently buys in logs, and a visiting wood-chipper, although
at a high hourly rate, can do a good supply in a day. Encouraged
by the government’s RHI (Renewable Heat Incentive)
payments, this biomass venture was possible because of the
farm’s ample timber supply planted over 40 years ago by John
Edwards.
Exmoor’s pony herds and red deer, lecture by Peter Green
The base population of Exmoor ponies was about 25 that
survived World War II, just 3 or 4 of them male. The ‘breed’
was first defined in the 1600s, as small, brown (no white), and
with a broad forehead. It seems there was a myth developed
about their origin as a separate breed based on a resemblance
to some in cave paintings in Spain. In fact, they are not outside
the DNA range of domestic horses and ponies. Now there are
increasing numbers with white, as inter-crossing throws up a
high proportion of ‘useless’ animals. The origin of such
‘contamination’ is partly from dumping of unwanted domestic
or farm animals, insecure paddocks and continued
uncontrolled breeding.
Feral animals occur in 18 or 20 herds. ‘Wild horse’ is not a
recognised category in the UK, and the problem exists of what
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to do with the surplus ones. There is a legal requirement to
look after them properly, but the proportion not so treated is
increasing and they can be a source of infection – eg many of
them are not wormed. Only the authentic ‘Exmoors’ are
supposed to overwinter on the moor. Some are culled for
animal feed. There should be a market as human food,
providing it is clearly sold as such. Recent events, of course,
have rather compromised that option. All in all, there seems
to be a gap between what the regulations require and the reality.
In an attempt to safeguard the gene pool, the herd registration
requires that the pony must be phenotypically true, and the
ancestry (parentage) known. Many are phenotypically true but
with uncertain parentage. The authentic ponies might be in
more demand: for example, we heard in the Park Office of a
new request for 14 to establish a new herd in a National Park
in the Czech Republic.
Peter Green also works with deer. Groups of deer (family
Cervidae) and cattle (Bovidae) tend to interact. Surprisingly,
perhaps, cervids have a wider DNA range than do bovids – thus
cattle and sheep are more closely related than, for example, Red
and Muntjac Deer. Various species graze the moor, but only
Red Deer are given special conservation status. Exmoor has
more Red Deer than anywhere else in England with around
3,000. Traditional hunting and shooting allow selective culling
of the ‘least fit’ animals, so helping to maintain stock quality.
Licensing these activities also provides a useful economic
contribution. Generally, herds are healthy, but cattle carry a
number of infections, including:
• Johne’s disease – bacillary - this is getting worse.
• Bovine virus diarrhoea – serious and increasing.
• Schmallenburg virus – vectored by Culex (mosquito).
Recently spreading rapidly over Europe, associated with
global warming, and appearing in Exmoor. Causes congenital
malformations and stillbirths in bovids. No symptoms in
deer, but they carry it.
• Liver fluke – becoming more common. Deer also heavily
infected.
• Others mentioned – lungworm, high incidence; anaplasmosis,
a tick-vectored rickettsial parasite; blue tongue from a
mosquito transmitted virus; borreliosis (Lyme disease) from
a tick transmitted bacterium; leptospirosis (Weil’s disease),
transmitted in water from exudates of infected animals
(particularly small rodents).
Shearwell Data Ltd, Putham Farm, Cutcombe
The proprietor, Richard Webber, started as a practical farmer
on this, then his uncle’s farm, later becoming manager and
then owner. He went to New Zealand to develop his sheepshearing skills, got interested in the dipping process, and was
able to develop his own tank on a trailer that could go around
and do this more efficiently on contract. During the 80s, a
business built up from that. In the process, he recognised
superior animals and wanted to keep track of them, so moving
into his predominant theme, identification by tagging.
In the 90s, his work on tagging became increasingly high tech.
The result is the extraordinary facility we visited, an extensive
internationally recognised enterprise, in a building that had
grown from a farm outhouse, but was now an attractive bright
and airy office block, with some demonstration farm facilities

attached (and more in plan). All of this had been constructed
by local endeavour. Richard reflected that National Parks UK
have been concerned with conservation and access, ie tourism
and education, but less for Exmoor business life. This needs
to be addressed, otherwise properties will be inhabited by the
retired and the wealthy who work elsewhere.

TAA SW Group members watching tagged sheep being electronically
recognised and sorted.

There are now over 60 employees in this rural Somerset
enterprise, emphasising locals where possible. An early recruit
was Dr Mike Fletcher, who set up and now runs the computerrelated aspects. He joined us in the introductory talk and the
tour. There are 12 full time programmers working on the EID
(electronic identification), farm management systems. To
exemplify the scale of the business, they sold 1.13 million cattle
tags in the UK in 2013, 18.6 percent of the market share, and
7 million sheep tags. Globally, 8.8 m sheep tags were sold.
Publicity is generally on-line, or by word of mouth.
We saw many of the manufacturing lines in action, and
watched a test batch of tagged sheep being put through a
channel that electronically recognised them individually,
recorded the weight, and by governing the exit gates, guided
the three breeds into separate enclosures. We heard about
some later developments in progress and problems awaiting
solutions. These included the avoidance of any duplication of
tag numbers (large numbers of digits are possible), and
operation of hand-held recognition probes. Tags are light, with
particular emphasis on shape to minimise loss through being
snagged; a 99 percent retention rate is claimed. Tagging has a
role in security, although tags can still be manipulated.
Perhaps ultimately, a system involving automatic DNA
recognition will be practicable. One felt that if anyone can do
it, this team will. Countries giving custom include Australia,
New Zealand, Canada, Saudi Arabia, Holland, Ireland, Brazil,
and the USA.
Other more arcane uses may arise for the sensitive probes.
Mentioned specifically were examination of old burial sites for
unknown remains, and monitoring of bolt-tightening on
Heathrow airport runway marker lights! Richard concluded
by stating his ambition to give the UK farming industry a free
online database for farmers.
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Exmoor Farmers Livestock Auctions Centre, Cutcombe
Gethin Rees, the Assistant Manager, gave us a brief talk and
tour of the Cutcombe Centre. The trend had been for bigger
facilities of broader reach, such as Sedgemoor (which we saw
last year). Recently, there has been a revival of smaller local
auction centres. This one, founded in 2010, has 194 local
farmer shareholders. It holds monthly auctions, of seasonally
related volume. Thus, in May this year, they sold 800 calves,
but in June only 100. Sales may be stepped up to two-weekly
in September, for lambs. Poultry (occasionally rabbits) and
farm machinery also are included, but horse sales have not
taken off, and there has been no interest in ponies.
Briddicott Farm, Carhampton, Somerset
Farmed by Andrew and Tracey Speed, the mainly Crown
Agents Farm extends to over 1,000 acres (405 ha). Following
his father’s death, Andrew took over the small family farm
whilst still young, which gave him more opportunity to put
modern ideas into practice. Aged 14, he wrote an essay at
school in which he stated his aim was to farm 1,000 acres by
the time he was 40 – which he achieved.
Sheep milk. Andrew bought a second-hand sheep parlour 2
or 3 years ago, capable of dealing with 48 animals (although
only half the bays at a time are used currently). The sheep
adapt to this easily. After giving birth, ewes feed the lambs for
about 6 weeks to weaning, after which the sheep can be milked
twice a day. They can be milked once a day whilst feeding
lambs. When lambing in winter (January/February), they will
produce milk for up to 9 months, at about 150 litres/ewe, but
with October lambing (the ‘natural’ time), will dry off in 3
months.

and Andrew says that incidence is now rare. There has been
no TB in his sheep so far, although he has had problems in his
cattle.
Sheep milk has good value, although in this recession, there
are difficulties. Compared with cows’ milk, that of sheep has
more total solids (17 percent against 12 percent), a higher zinc
content, it is whiter (sheep digest carotene less), it freezes
well and the cream does not separate out. The taste is not
appreciably different. Goats’ milk is very like that of cows.
Sheep milk has higher value and features in specialist markets,
and is popular with yoghurt makers, as well as in the ice-cream
business – where it produces a low-fat dessert.
Asked about the number of UK farmers in the sheep milk
business, Andrew reckoned that not more than 30 farm 200
sheep or more.

Andrew Speed taking questions from the TAA SW Group on Briddicott Farm.

Cattle and Deer. Andrew has 40-50 running Hereford-Cross
cattle, and gets a ‘mixed grazing’ grant. On the heath, broadly,
the deer eat the bramble, the ponies the gorse, and the cattle
the grass (and they tread down the bracken).
He is also developing a 300-acre (122 ha) deer park. This was
originally set up in 1740, but has long been neglected and the
deer dispersed. They recently drove fallow deer from another
wood some distance away. Andrew says that government
sponsorship and encouragement has slowed down lately, and
the project is in abeyance, with a big area of conifers remaining
across the middle. Enclosure is effective, as the deer cannot
leap over the 2 m high fence. Natural England admitted that
this ancient deer park would have gone but for the Speeds’
initiative.
Andrew Speed and his daughter explain sheep milking to the TAA SW Group.

The sheep are put out to grass in summer, and fed silage in
winter, including from lucerne (alfalfa) which Andrew grows
as part of his diversification. He has his own strain of sheep,
from two crossed breeds: Friesland a good milker but poor
lamb quality, and Polled Dorset adaptable to lambing out of
season. The resulting lambs are good, and the males go as fat
lambs. He has always checked the sheep regularly for foot rot,
and any that get it four times are automatically culled from his
breeding stock. Similarly, any that get mastitis are treated and
then culled. Genetically-predisposed lines are thus eliminated,
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Ice cream: The visit ended with a DVD of the sheep milking
shown by Tracey in the old farmhouse kitchen, and a pleasant
chat about what we had seen, over a welcome tub each of
sheep iced dessert - they don’t call it ‘ice cream’ officially in
order to advertise its low-fat credentials!
Shooting, land management and landscapes of Exmoor,
lecture by Hugh and Rachel Thomas
Hugh is a land agent specialising in countryside management,
looking after a group of estates and formerly the agent for the
Fortescue Estate. Hunting on horses and shooting parties are
important economic activities. However, both have been hit
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by the recession. The lie of the land, N-S valleys in particular,
blows pheasants across. Shooting is then quite challenging,
making it popular with sportsmen. Of the 10,000 residents in
the moor, 7,500 are of working age, but old exceed young these
days! There are 1,600 direct jobs in shooting, as each pack of
eight hunters (guns) takes 8 loaders, 12 pickers-up and a number
of beaters. Shooters may pay £30 per bird, which in total
brings in £32.5 million annually to the region. Most landowners
though are satisfied to break even, whilst the money will
circulate in the area – Hugh calls this ‘sticky money’!
The Exmoor Deer Management Society runs a count twice a
year in a sustained programme over 27 districts. Each employs
five or six counters. The aim is to maintain a sustainable
population of Reds. There is a need to hunt, so as to cull and
scatter populations. The society would prefer fewer trees, but
the local inhabitants and the deer like some degree of forest
cover.
Rachel is active as Chairman of the Exmoor Society – set up
in 1958 to combat and defeat proposals to cover a key central
part of Exmoor’s moorland, called The Chains, with serried
ranks of conifers. She was previously a Countryside Commissioner
and also chaired The South West Forest Project – the UK’s only
and successful Rural Development Forestry Venture. Referring
to the contrast between UK and USA National Parks, the former
characterised by having a resident population, she mentioned
that there were no pristine landscapes in the UK. By international
standards, the Parks might rather be called ‘protected areas’.
Holland has true Parks where no-one lives, but they are very
small.
The three key statutory strands in UK National Parks are
beauty, conservation, and access. Added is the need to
compromise with residents exploiting the land, including
preservation of established farming. This involves more than
just scenery, covering the character of the environment and
landscape. Exmoor is one of 159 ‘landscape areas’, and there
is continuing pressure to plant conifers for timber. Exmoor
itself has nine distinct ‘landscape character areas’. She stressed
the need to give good attention to landscape, and not just
biodiversity, which is currently emphasised. She has
campaigned for viable upland farming to sustain Exmoor’s
landscapes.
Simonsbath and the upcoming Visitor Centre
John Wibberley guided us in this location. A National Park
Ranger, Adam, gave a quick talk. His job is, inter alia, to look
after 600 miles (966 km) of footpaths, and wildlife – its protection,
recognition and habitat. Harvested wood is used on the moor
for finger posts, gates, etc, made at the Park’s own depot in
Exford.
John then gave a run-down on progress with conversion of an
old house adjacent to the National Trust car park, as a fourth
‘visitor point’ (alongside Dulverton, Dunster and Lynmouth),
to provide an additional visitor destination in Simonsbath. The
Exmoor NP Authority also took over and refurbished the old
sawmill at the road junction for appropriate manufacture of
timber from and for the moor – together with education of
visiting schools. This will include signage, where the maxim
is ‘keep it simple’ – generally white lettering, with restrictions
in red.

Lynmouth Pavilion Visitor Centre
Newly opened in autumn 2013, this impressive building is
between the 1898 Cliff Railway to Lynton and some old Lime
Kilns, atop which is a wonderful viewing deck with tables for
overspill from a café where we lunched. This venture is
franchised to a young couple and was part of the sustainability
of the building project – also funded via the Heritage Lottery Fund.
Lee Abbey
The final place visited was Lee Abbey, which is located between
Wooda (Woody) Bay and the dry Valley of the Rocks (with its
Bronze Age stone circles and feral goats) recently refurbished
by local effort. Lee Abbey was never a monastic institution,
though its lands were held for over 300 years (13th-16th
Centuries) by Cistercians of Forde Abbey in Dorset until
acquired by Nicholas Wichehalse in 1559. The ancient gabled
and thatched Ley Manor, mentioned in Lorna Doone (1869),
became the home of Hugh Wichehalse who fled from Barnstaple
for fear of the plague in 1628.
Lee Abbey was built as a private residence in 1850, in mock
Gothic style, on the site of Ley Manor. It subsequently became
a hotel (1924-39) and then a boys’ school evacuated from
Cheam, Surrey, during World War II. The Lee Abbey Movement
acquired it in 1945 and opened it in 1946. Lee Abbey now
houses a resident Christian Community of some 80 people.
The Exmoor Lee Abbey Estate of 280 acres (113 hectares; 65
percent forestry) lies mostly between 80 and 120 m above sea
level, with dramatic cliffs and the impressive cove of Lee Bay,
with its tiny chapel. Well-drained fine loamy and silty soils
overlie slates, mudstones and siltstones and are mainly shallow
and mostly steep. However, china clay was mined at Crockpits
during the 18th century leading to a landslip at what is now
cosily called ‘The Snuggery’. Current land use includes woodland
and grassland for stock rearing, including South Devon/
Limousin x Angus beef cattle with a recently purchased Devon
(Ruby) Bull; as well as sheep – including Jacob’s.
General issues that came up during the course of the visit
TB in cattle. This topic attracted a lot of attention. Peter
Green explained that badgers spread the bacteria in all bodily
excretions, and cattle are likely to contact these. Deer on the
other hand, only pass it on via the respiratory route. Whilst
they do get TB, it is in <1 percent of the population at large,
although there may be ‘hot spots’, which can be linked to
contaminated feed. They are unlikely to be a main source of
infection of cattle. He had little doubt about the role of badgers
– at an international conference, another delegate had
described the UK to him as the ‘only failed state in Europe, in
respect of control’. Historically, badger populations had been
kept within limits.
Andrew Speed said that most ‘country people’ had to be in
favour of culling. Part of the pressure against it arose from
cases of badger baiting, which was reprehensible but in reality,
a separate issue. The anti-culling side, though, have better PR.
Badgers do interact closely with cattle, and come into their
stalls at night. If TB levels are high, cattle infection is
inevitable. It seems to the farmers that it is wrong that it is
the cattle that have to be culled.
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As a population ecologist, the writer wonders if studies on
simply culling badgers should be more strongly supplemented
by investigations of the population size of badgers in relation
to other possibly controllable environmental factors.
Hedge cutting. A recent ruling, governed by grants and
payments, requires that hedges should be left to grow high,
rather than as before, cut to a height. They were now side
trimmed to 2 m but then spread out above that height. Narrow
lanes had become ‘tunnels’, and visibility across the country
much reduced. The practical land managers we met saw this
as reducing the amenity (tourist) value. Further, lack of need
for layering and other jobs reduced opportunity for casual local

labour. An opinion was that wildlife diversification, the main
justification, could be achieved by restricting cutting to after
the spring reproduction season with a limit on frequency. The
species complex might be somewhat different, but total
numbers similar.
Severn Barrage Causeway. There is some concern that if the
Severn barrage goes ahead, there may be a causeway incorporated,
giving a direct road link between South Wales and North Somerset.
This would totally alter the exposure and hence characteristics
of Exmoor.

Brian Wood and John Wibberley
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Report from the Caribbean
This year's (2014) Caribbean Food Crops Society Meeting
(CFCS) was held in St Thomas, US Virgin Islands, from 6 to
14 July. This was the 50th meeting of the Society which was
founded in 1963 and the theme was Honouring those who
came before us. The founders and early members were
honoured during the meeting. The 51st meeting will be held
in Paramaribo, Suriname, from 13 to 17 July 2015.
The CFCS is an association of agricultural scientists from
throughout the Caribbean and encompasses English, French,
Spanish and Dutch speaking territories. These days, membership
goes beyond scientists working with ‘food crops’ and includes
livestock specialists and people working with non-food crops.
Another annual event in the Caribbean is the Caribbean Week
of Agriculture (CWA). This is a very different event to the CFCS
meeting as it brings together all agricultural stakeholders
including policy makers, youth, women, farmers, marketers,
as well as scientists. The geographical area is limited to the
CARICOM countries. The activities do not include learned
scientific presentations, but do include workshops and
seminars which, among other things, discuss research findings
and plan new activities. Regional Ministers of Agriculture are
present and a number of Ministerial meetings and caucuses
are held. There is also an exhibition and trade show open to
the public. Field trips are arranged primarily for delegates
visiting the country where the CWA is being held. This year's
13th CWA took place in Paramaribo, Suriname, from 6-12
October. The theme is Transforming Caribbean
Agriculture through Family Farming.
Besides these annual events, there is also the biannual West
Indies Agricultural Economics Conference. The 30th meeting
was held in Trinidad in 2013. The 31st meeting will be held in
St Croix, US Virgin Islands in 2015.
Unfortunately the emphasis on tourism and (in some
territories) industrialisation has impacted very negatively on
the agricultural sector, which has declined severely. In most
Caribbean countries, agriculture contributes less than 5
percent to GDP and the food import bill is unacceptably high.
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The Region is very vulnerable to external food price shocks.
Pressures on land availability and natural disasters are serious
obstacles to efforts to revive the sector. Currently, the
CARICOM Region is attempting to implement the Jagdeo
Initiative which identifies nine key binding constraints to
agricultural production, and structures to remove these
constraints are being pursued. However, the Initiative is now
nearly 10 years old and, recognising the lack of progress, a
proposal to ‘streamline’ the constraints is being debated as this
is being written.
In 2013, the CARICOM Secretary General set up a Cluster of
Regional Institutions which are involved in Food and
Agriculture and Nutrition. The Cluster has been meeting
(usually virtually) on a monthly basis and has identified three
priority commodity areas for emphasis in reducing the food
import bill. These are roots and tubers, small ruminants, and
herbs and spices. Analyses have been done on the imports and
local production of these commodities and the potential for
increasing local production. At the CWA in October, there were
workshops on the initiatives for some of the commodities in
these groupings with emphasis on the value chain approach
and also the threats posed by climate change.

Bruce Lauckner
Caribbean Regional Branch Coordinator

Oituaries

Obituaries
Geoffrey Delves
Wilkinson, 1926-2014

Geoff was born and brought up in
Nottingham. He read agriculture at
Nottingham University, and took a
National Diploma at the same time (in
order to get the practical side too). His
first job in 1946 was assistant manager
of a 25,000 hectare Boran cattle ranch
at Rumuruti in northern Kenya. From
there he moved to Zanzibar as District
Agricultural Officer and subsequently,
after marrying Patricia, to Pemba
(where he was awarded the Queen’s
Coronation Medal).
In 1954, he
returned to the UK as owner manager of
a 48-hectare hill farm on the Isle of
Harris in the Outer Hebrides, along with
managing a crofters Harris Tweed
cooperative and founding the local
agricultural society.
In 1963, after gaining a Certificate in
Education, he moved to Gloucestershire
College of Agriculture as a lecturer. In
1970, he took a sabbatical year learning
how to rebuild a Hebridean croft house
and subsequently investigating farming
in Invercargill, New Zealand, where he
intended to emigrate with the family.
This move fell through, so in 1971 he
helped set up the Technical Education
Resource Group for the ODA based at
Wolverhampton Technical Teachers
College, developing training methodology
for overseas natural resources teachers.
This marked the start of twenty five
years of work in agricultural education
overseas. He spent three years as the
Agricultural Education and Training
Adviser of TETOC, providing the
primary source of professional advice to
the Ministry of Overseas Development
on sub-degree level training, both
in-country and in the UK. His
responsibilities covered all aspects of
agricultural training projects in Africa,

Asia and Central America. He then
became an Agricultural Education
Consultant on overseas assignments for
ODA, the British Council, World Bank,
FAO and others.
His career spanned 45 years in natural
resources development, including
project management and education and
training, with a special interest in
sustainable systems including soil
conservation, social forestry and biogas.
He worked in at least 29 different
countries ranging from Afghanistan to
Zambia.
In retirement, he lovingly tended 15
acres of cider orchards and nature
reserves at Risbury, Herefordshire. In
addition, he built on his strong ties with
Tanzanian Institutes of Agriculture by
setting up a link project and exchange
programme between the Herefordshire
Anglican diocese and Tanzania. These
links involved schools and colleges, and
had a focus on natural resource
conservation, supporting renewable
energy, tree nurseries, AIDS orphans,
microcredit, water harvesting, etc. He
created material on Herefordshire life for
the Tanzanian schools. These links
have remained strong over 25 years,
have been extended and now
strengthened though the British
Council
Connecting
Classrooms
programme.
Geoff was a passionate naturalist and
countryman and alongside keeping
meticulous nature diaries he relished
training others in countryside skills
such as scything and hedge laying,
through the local Wildlife Trust. He
was a born story teller and whilst
housebound in old age he enjoyed
dictating his memoirs of his time in the
Hebrides, now published as Force 12
(2013), and time in Africa between 1945
and 1954. He leaves four daughters and
four grandchildren.
Christine Wilkinson

Edward (Ted)
Hazelden, 1937-2014

Ted Hazelden was born on 24 November
1937 in Guildford, Surrey, but grew up
on nearby Colekitchen Farm, Gomshall,
where he acquired his love of farm life,
the family animals, growing plants, and
having adventurous safaris - for
holidays, the whole family including
grandparents cycled to Clovelly, a four
day camping expedition each way. When
he finished school at Dorking/Ashcombe
Grammar, he cycled round Europe,
before going to Seale Hayne Agricultural
College, Devon. There, in addition to
course work, he was the photographer
for the College magazine - and sold
photos to supplement his student stipend.
In 1959, he joined the Colonial
Agricultural Service as an Assistant
Agricultural Officer in Kenya, to work in
maize breeding research, initially at
Kitale in the large-scale, settler part of
the fertile Western Kenya Highlands, at
an altitude of 1,890 masl. He was
‘trained up’ by Michael Harrison, who
had started the hybrid maize breeding
programme there in 1955 and was on
track to have the first hybrids ready for
release by 1963. After orientation, Ted
was posted to Kakamega, in the densely
populated small-scale African farming
areas, to carry out trials on the new
maize types bred by Michael Harrison,
and to evaluate them on the local small
farms. Soon after arriving in Kakamega,
he met Agnette there, and they were
married in 1963.
Ted established an extensive network of
maize trial and demonstration plots all
over Western Kenya, and introduced the
hybrid seed to small farmers almost as
soon as the hybrids were released to
large-scale, settler farms in 1964. The
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large-scale farmers switched over to the
hybrids swiftly, with almost 100 percent
adoption in 2 years. The uptake by
Kenya's small farmers increased from
zero in 1964 to over 350,000 ha by
1975. Working closely with the
extension staff and the Kenya Seed
Company in Kitale, Ted helped to
organise a commercial seed distribution
system whereby local small shopkeepers
became approved hybrid seed stockists.
The seed packets were tailored to farmers’ needs, in 10 and 25 kg packets; later,
2 kg packs were produced for minifarms.
In 1965 Ted left the Colonial Service and
joined the Kenya Seed Company in
Kitale, arriving at a time of great change
and rapid development in that company.
It had been set up in 1956 by a few
settler farmers in the Kitale area to
produce grass seed commercially for
improving pastures, and in 1958 it also
began marketing sunflower seed for the
international birdseed trade. In 196263, the Company realised that hybrid
seed production was a promising new
business opportunity, and under the
leadership of a new young Dutch
manager, Wim Verburgt, plans were
made to set up and organise seed
production on some of the large-scale

commercial farms near Kitale. Working
together, Michael Harrison, the
Company and the Ministry of
Agriculture initiated a Seed Inspection
and Certification Scheme, which
evolved into the Kenya Inspection
Service for Seeds.
Ted was offered the job of Commercial
Manager of the new Hybrid Maize
Division, and from the beginning it
became one of the success stories both
nationally and internationally. His
enthusiasm knew no limits. Always in
a hurry, Ted had little time for the
establishment in agricultural development.
They had to catch up with him rather
than the other way round. By the time
he left the company the Kenya Seed
Company was producing and distributing
15,000 tons of hybrid seed maize
annually,
thereby
contributing
significantly to the availability of the
daily staple food of millions of people in
Eastern Africa. This situation continues
to this day.
In 1984 he departed to northern Nigeria
to undertake the establishment of a new
seed industry there. Unfortunately, he
arrived at a time of political disturbances
and civil unrest, which made life very
difficult, and thus he decided after two
years to return to Eastern Africa, where

he joined the Cargill multinational grain
company. Posted to Arusha, he
promoted Cargill's interests all over
Eastern Africa, and when Cargill bought
the National Seed Company of Malawi,
he moved to Lilongwe for a number of
years to organise the development of
that enterprise.
After 42 years of working hard and
selflessly to help farmers in Africa, Ted
retired to his native roots in Guildford,
but did not slow down. He undertook
major house renovation works, acquired
an allotment, and took his two sons,
their wives and four beloved grandchildren
on many exciting safaris, touring the
USA, and going back to Eastern Africa
on a big expedition in 2011/2012.
During these travels, he, Agnette and
the family renewed links with the multitude of friends they had around the
world, and particularly the many priests
and nuns they had met working in
remote areas.
Ted contributed a huge amount to
the world, with modesty and much
enthusiasm, and will be greatly missed
by his family and a multitude of friends
in many countries.
Agnette, Edward and Thomas Hazelden,
with contributions from Alister Allan,
Wim Verburgt and Tim Roberts

TAAF News
Alastair Stewart and Antony Ellman
Eight MSc students who received TAAF awards in April 2014
have completed their field assignments. Reports received from
three of the awardees are summarised below. The remainder
will appear in the next issue of the journal.
Several of the awardees have already found employment
through the organisations with which their research was
associated: Water Aid, Wildlife Conservation Society, etc. This
is a good indication of the value of TAAF awards in helping
graduates to get a foot on the employment ladder.
One TAAF awardee from 2012, Richard Bliault, has been working
since 2013 with Tutunze Kahawa Ltd in Tanzania as
Smallholder Coffee Extension Manager. For this work he has
been awarded the TAA Honour of Young Development
Agriculturalist of the Year. Richard gave a talk on his
experience in Tanzania at a meeting of the London and
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South-East Regional Group on 7 November.
The number of applications received for long term TAAF
awards has been small in recent years, in part because
information on the awards has not been widely disseminated.
An advertising campaign is being launched through
Cambridge Student Hubs, which reaches some 25,000
students in relevant university departments in the UK.
TAAF has a budget of £10,000 in the current financial year,
which limits the number of awards we can offer. A large
proportion of our money comes from generous donations
made by individual TAA members. With no other source of
funding apart from TAA itself, these donations are enormously
appreciated. Without them TAAF would have great difficulty
keeping its head above water.
TAA members are urgently requested to keep the funds flowing
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so that TAAF can continue its good work. Another way of
contributing in future may be for members to include a legacy
to TAAF in their wills. An explanation of how this can be done,

Andrew Kirkby, MSc Conservation Science,
Imperial College London
Understanding Lac Tele Community Reserve’s
Burning Regime
Andrew Kirkby writes: ‘Each year within and around the Lac
Tele Community Reserve; (LTCR), in northern Republic of
Congo, large tracts of grassland are deliberately burned
(Figure 1). Managers and researchers who have seen this
occurrence have quoted bushfires as a potential threat to the
reserve; however, in-depth research had yet to be conducted
on LTCR’s fires. So I set off along Lac Tele’s winding rivers
to conduct my Master’s thesis research in collaboration with
the Wildlife Conservation Society and with the help of
Chester Zoo and the Tropical Agriculture Association Fund,
to understand the ultimate drivers of the burning regime.
After a successful two and a half months of social surveys,
speaking to villagers (Figure 2) and visiting burn sites, I
headed back to Imperial College London to analyse my data
along with 10 years of satellite imagery.

including important tax advantages that have recently become
available both to donors and recipient, appears later in this
issue of Agriculture for Development.
which fire was perceived by villagers as a very necessary tool.
Communities had a high degree of acceptance towards fire;
however, traditional fire knowledge had eroded due to a gradual
change in culture and increasing outside influence. This loss
is likely to be contributing to the increase in accidental and
recreational fires, both of which are causing damage to
inhabitants’ property and contributing to forest degradation
during recent dry years. Over the study area, fire frequency
had not significantly changed over the last ten years and
appears to be continuing to maintain a historical landscape.
However, fire was found to be strongly associated with riverine
deforestation, which raises concerns for biodiversity and food
security through potential impacts on fishery productivity.

Figure 2 - Andrew Kirkby conducting research in Democratic Republic of
Congo

What I found was that Lac Tele had highly seasonal fires,
influenced by both environmental and anthropogenic drivers.
Burning was predominantly carried out for path creation,
slash and burn agriculture, hunting and fishing, for all of

I found it very fulfilling to be involved in research of which
the results would be highly applicable to the people and the
management of the reserve. My study will be used to help to
integrate fire into social learning and environmental education as well as to select pilot project areas aiming to reduce
accidental fires. The project has proved to be a rewarding experience as this was the first time I have worked in Central
Africa and conducted social survey techniques. I found mixing both social and geographical techniques to be invaluable
to holistically understanding a situation. I know I will be taking this learning into my next conservation research project
in the position of Program Officer for WCS in Kahuzi-Biega
National Park in the Democratic Republic of Congo, which I
have been offered thanks to this research experience’.

Miriam Denis Le Sève, MSc International Development, University of Sheffield

two organisations, the Long Well Walk and Kids Club
Kampala.

Institutions, Bricolage, Power and Change: Exploring the dynamics behind water governance in
Namavundu, Uganda

The aim of my research was to understand in detail the roles
and dynamics of the institutions involved in water governance
and management in Namavundu, a small town on the
outskirts of Kampala. I wanted to challenge the narrow and
oversimplified ways in which institutions are traditionally
conceived by policy makers and practitioners working in
natural resource management. To do this I used a recent
approach called ‘Institutional Bricolage’, developed by Frances
Cleaver (2012). I focussed on three institutions, the local council,

Figure 1- Fires in the Lac Tele Community Reserve in northern Democratic
Republic of Congo.

Miriam writes: ‘The undeniable highlight of my Master’s year
studying International Development was my time undertaking
research in Uganda. Not only was I able to study in depth an
area I find incredibly interesting, I had the opportunity to speak
to a wide range of people and learn about the positive work of
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the local school and Kids Club Kampala, which had all played
a role in water provision. As well as observing and participating
in the activities of these organisations (Figure 3), I interviewed
a sum of 39 people, including local residents, institutional
‘players’ and representatives from the Ministry of Water and
Environment and the National Water and Sewage Cooperation.

The findings of my research illustrate that institutions are
indeed complex, dynamic and evolve as part of a constant
process of negotiation. They are influenced by ‘bricoleurs’ who
have differing levels of involvement in the processes of
‘Institutional Bricolage’ due to varying stocks of ‘authoritative’
and ‘allocative’ resources. This more nuanced understanding
of governance is useful to organisations working in natural
resource provision and may push for more innovative and
creative strategies for intervention. With regards to my own
career path, it has confirmed my commitment to working in
the field of natural resources and helped me obtain my current
position with WaterAid – an international NGO delivering
water, sanitation and hygiene (WASH) projects in 26 countries
worldwide.
The support of the Tropical Agricultural Association not only
helped me finance my research, but has also strengthened the
profile of my dissertation. It is very encouraging to know that
there are organisations like TAA that support young people
embarking on a career in International Development’.

Figure 3. Fetching water in Namavundu, Uganda.

Ben Evans, MSc Conservation
Imperial College London

Science,

Examining policy and change in bushmeat
hunting through scenarios
Ben Evans writes: ‘Bushmeat hunting in Central Africa is an
issue targeted by conservation development, and with good
reason; unsustainable levels of hunting have implications for
both wildlife and people. However, designing and implementing
policies in the real world, with many layers of uncertainty, is
difficult. I was interested in examining one crucial layer of
uncertainty – human-decision making in the face of change. I
visited Lac Tele Community Reserve, in northern Republic of
Congo, to interview bushmeat hunters and see how they
would respond to changes, for example new conservation
interventions or changes in the price of bushmeat, and what
defined these responses. I was particularly interested in the role
that adaptive capacity plays in enabling hunters to respond to
change.

Figure 4. Ben Evans conducting research in Lac Tele Community Reserve,
northern Democratic Republic of Congo
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In order to do this, I used scenario-based interview techniques
(Figure 4) to explore how hunters responded, and why they responded, to change. I found that certain policies were less effective than they were thought to be at reducing bushmeat
hunting, and others were more effective. Enforcement, for example,
was
effective, but very negatively perceived. Social capital – the
networks and organisations hunters were a part of – played a
positive role in reducing hunting in the face of change, and
should therefore be focused on in future interventions. I also
found worrying hunter-reported indicators of fishery depletion,
and highlighted the danger of leakage of pressure from hunting
to fishing. The research will be used to inform interventions
and policies the park is planning to implement, and has
hopefully highlighted hunter perceptions of the costs of such
interventions.
The TAAF award enabled me to not only gain invaluable
research experience in Central Africa, but also produce a novel,
applied piece of research in direct collaboration with an NGO
working on the ground. It allowed me to learn new research
techniques, particularly those aligned with the social sciences,
important for a conservationist with a purely natural sciences
background. The experience and knowledge gained from this
research have been thoroughly rewarding.’
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Remember TAAF in your Will?
Those of us who started our careers in agricultural development
in the 1960s and 1970s (or earlier) were lucky to be able to land
jobs in newly independent countries of Africa and Asia for
which we had appropriate paper qualifications but minimal
practical experience. We learnt the job on the job!
Many new graduates of UK universities today are also eager to
work in development but they do not have the same
opportunities for getting a foot on the ladder. They face the
perennial problem of the ‘experience gap’: without experience,
they cannot get a job; without a job, they cannot gain
experience.
The TAA Award Fund was set up by TAA in 1989 to help such
graduates to overcome this experience gap. By offering small
grants of as little as £1,000-£2,000, linked to technical support
from experienced members of the Association, over 200 TAAF
awardees have been helped to gain practical field experience in
the developing world and to do valuable work in agricultural
and natural resource development.
For many awardees, this initial experience has enabled them
to overcome the entry hurdle and to continue to fulfilling
careers in international development. Some examples of the
projects on which TAAF awardees have worked, and of the jobs

Assisting with purchase of cocoa, Bri Bri indigenous reserve, Costa Rica.

to which they have been able to progress, are shown in Table
1. Fieldwork reports by some of this year’s TAAF awardees
appear elsewhere in this issue of the journal, and there are
several case studies on the TAA website (www.taa.org.uk/taaf/
casestudies) which illustrate the kind of work that TAAF
supports.

Table 1. Examples of TAAF Awards and Subsequent Careers

TAAF Awardee/Year
Laura Kelly, 1990
Tunde Morakinyo,
1992
Helen Altshul, 1993
Simon Gilligan, 1997
Marisa Goulden, 1999
Peter Stedman, 2000
James Lomax, 2001
Jonathan Stern, 2008
Gemma Holloway,
2010
Ben Frampton, 2011

TAAF Assignment
Agricultural research and
training, Simon Bolivar
College, Venzuela
Forest Conservation, Nigeria

Subsequent Career
First joined Action Aid, London,
now Senior Agricultural and Trade
Adviser, DFID
ERM Consultants

Land Use Planning, Burkina
Faso
Herder-Farmer relationships,
Nigeria
Irrigation Systems, Peru

Country Director, FARM Africa,
now Program Head, Adeso, Kenya
Landell-Mills, then HTSPE
Development Consultants
Lecturer, Development Studies,
University of East Anglia
Fairtrade Tea Manager, Tanzania

Macadamia development,
Malawi
Smallholder Dairy
Development, Kenya
Fairtrade promotion, Costa
Rica
Farmers’ Groups, Uganda
Conservation Agriculture,
Zimbabwe

Director, Sustainable Food
Systems Programme, UNEP
Climate Change Adviser, Office of
Climate Change, now DEFRA
Environmental Conservation
NGO, Madagascar
Manager, Foundations for
Farming, Zambia
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Initially, TAAF received generous funding from ODA (now
DFID) and from Gatsby Charitable Foundation (one of the
Sainsbury Family Trusts). Some money was also obtained
from consulting firms such as Triple Line Consultants, and of
course from TAA itself. We were able to work productively with
a budget of £15-20,000 per year, and to make an average of
10-12 awards each year.

Box 1. Guidance for leaving a legacy to charity
• If you leave a legacy to a charity in your will, its value
will be deducted from your estate before Inheritance Tax
is worked out.
• You can either leave a fixed amount (a ‘Pecuniary
Legacy’) or part or all of your estate once other gifts
have been distributed (a ‘Residuary Legacy’).
• If you leave more than 10% of your estate to charity, the
Inheritance Tax levied on the rest of your estate may be
reduced (from 40% to 36%).
• You can include the legacy in your will, add a codicil to
your will if you already have one, or make a declaration
to your executors giving instruction as to how your
legacy should be distributed (in this case to TAA for the
use of TAAF).

Mosquito net fishing in coastal East Africa

Unfortunately, these funding sources have now largely dried
up (apart from TAA’s annual subvention, currently £3000 per
year), and despite extensive searches alternative sources have
been difficult to find. The problem lies partly in the financial
constraints that currently face all NGOs, partly in the fact that
many agencies which fund development activities want their
money to be used directly for poverty alleviation in a developing
country rather than indirectly by building the capacity of UK
professionals who will then work in a developing country or
in one of the many UK institutions which contribute to
sustainable rural development – aid agencies, universities,
research institutions, consulting firms and NGOs.
Yet there is a strong argument for following the indirect route.
UK institutions such as DFID, CDC and DTI, universities (eg
Reading, Edinburgh and Bangor), research institutions (eg IDS
and IIED), consulting firms (eg HTSPE and TLC) and NGOs
(eg Oxfam and FARM Africa) have traditionally been in the
forefront of support to natural resources development, but it
is remarkable how few recent recruits one now finds in these
organisations who have real practical experience in the field.
When the current generation of senior staff retire, there will be
few seasoned field workers to replace them, and the quality of the
services and the reputation of the organisations will suffer greatly.
TAAF can make a small contribution to rectifying this problem,
provided we can find the necessary funds for continuing our
awards. To some extent, our funding gap has been filled in recent
years by generous donations received from TAA members. We
have received donations totalling more than £25,000 from
individual TAA members over the last 5 years, and the money has
been put to productive use. We hope that such donations, which
we greatly appreciate, will continue.
But there is an alternative mechanism for supporting TAAF
which, for some TAA members, may be more pain-free: to leave
a legacy to TAAF in their wills. This would have major advantages
for TAAF, albeit not immediate: if sufficient donations are
received, we could build up a capital fund and use the interest
for our awards (should interest rates ever rise!).
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• Many UK charities have guidance for making a will and
templates for adding a codicil to a will on their websites.
One of the clearest is Age UK (www.ageuk.org.uk/
get-involved/make-a-donation/leave-a-legacy).
• Inland Revenue also sets out the rules regarding
legacies
to
charities
on
its
website
(www.hmrc.gov.uk/individuals/giving/will.htm).
• If in doubt, it is advisable to consult a solicitor. The Law
Society website is helpful for finding a suitable solicitor
(www.lawsociety.org.uk/findasolicitor).
It could also have advantages for donors: any money left to
charities in a will is exempt from Inheritance Tax, reducing the
tax burden on family beneficiaries. Furthermore, under recent
(2012) legislation, if you leave 10 percent of your estate to charity,
the tax due on the balance may be charged at a reduced rate –
currently 36 percent instead of the normal 40 percent − with
obvious benefits to your heirs.
Your name could also be remembered, if desired, through
specific TAAF awards linked to the name of the donor. You would
have the satisfaction of knowing not only that your hard-earned
savings will support sustainable agricultural development and lift
more poor people out of poverty, but also that your name and
your generous gesture will be recorded for posterity!
The procedure for leaving a legacy to TAAF, most simply
through a codicil to your will, is summarised in Box 1 above.
More information can be obtained, if needed, from the TAA
Treasurer Jim Ellis-Jones (treasurer@taa.org.uk) or the TAAF
Chairman Antony Ellman (taa_award_fund@taa.org.uk).
Please consider going down this road on your final journey,
and please let us know if you decide to do so. Your name will
go down in history!
Thank you.
Antony Ellman
TAAF Chairman
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Merger-rebranding of HTSPE as DAI
HTSPE (previously known as Hunting Technical Services and
P-E International) is a long-established corporate member of
TAA. At the beginning of 2014, HTSPE became part of DAI,
another major player in the development sector with head
offices in Washington, USA. Both companies are widely recognised
for their commitment to international development, supported
by extensive in-house technical and programme delivery
expertise. After a fruitful period of integration, the HTSPE brand
was retired in July and the firm is now doing business as DAI.
The European arm of DAI is based at two locations; the former
HTSPE offices in Hemel Hempstead and a central London office.
The combined DAI and HTSPE business is a leading provider
of development services. Their combined portfolio of 200
projects in 100 countries crosses multiple disciplines. Clients
include the UK Department for International Development,
USAID, the European Commission, the World Bank, other
donors and international lending institutions, and private
corporations and philanthropies.
DAI works on the frontlines of international development,
tackling fundamental social and economic development problems
caused by inefficient markets, ineffective governments, and
instability. Currently, DAI is delivering results that matter in
some 100 countries. Their integrated development solutions
turn ideas into impact by bringing together fresh combinations
of expertise and innovation across multiple disciplines - crisis
mitigation and stability operations, democratic governance
and public sector management, agriculture and agribusiness,
private sector development and financial services, economics
and trade, HIV/AIDS and disease control, water and natural
resources management, and energy and climate change.
Multidisciplinary projects are managed beginning to end, from
design and policy support through recruitment and procurement,
delivery, monitoring and evaluation, to post-project review,
benefit realisation and impact assessment.

Expertise
Economic Growth
The many development specialists in DAI’s Economic Growth
Sector understand the dynamics that underpin inclusive,
broad-based growth and that well-targeted social protection
contributes to this growth by providing a springboard out of
poverty and into productive livelihoods. Committed to designing
and facilitating successful programmes in technical areas such
as agribusiness and enterprise development, value chain

development, agriculture and food security, and financial services,
DAI’s Economic Growth team manages dozens of development
projects that span five continents.
Environment, Energy and Climate Change
DAI’s world-class environmental services team ensures that
effective natural resource management is integrated into all
DAI projects, so economic competitiveness is achieved in a
sustainable way that respects the environment and the
livelihoods that depend on it. DAI seeks to balance the urgent
need to improve water supply, sanitation and resource
management for the world’s poor with the need to conserve
natural resources and protect biodiversity for future generations.
Minimising and mitigating the effects of global climate change
are key components of DAI’s work. Through innovations in
land tenure, forestry, watershed resource management,
sustainable tourism development, water supply and sanitation,
financing and business development, and local governance
reform, they help improve the welfare of communities worldwide.
Governance
DAI recognises the integral relationship between economic and
democratic governance as the basis for equitable economic
growth and high-quality social services. DAI’s programmes
promote gender-sensitive and participatory systems that create
a demand for better government. To strengthen democratic
governance, DAI equips host-country officials, citizens, and
civil society organisations with the tools and technical expertise
needed to build accountable and responsive governments at
all levels. To strengthen economic governance, DAI catalyses
efforts of stakeholders to work with responsive governments
in establishing balanced and sound economic policies that
facilitate business growth, job creation, poverty reduction, and
improved public services.
Health and Education
Today, with the emergence of new zoonotic diseases, the
persistence of the HIV/AIDS epidemic, and a growing
understanding of the connectedness between humans and
their world, DAI is proud to work at the leading edge of
development and health. They focus interventions where
human health intersects with livelihoods, animal health, and
environmental concerns, drawing on an array of technical
skills to bring development impact to health interventions. DAI
also has a thorough understanding of how critical education
is to achieving long-term sustainable development objectives
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– inclusivity, life-long learning and linking education, skills and
knowledge to the needs of the labour market are crucial. DAI
ensures that development takes human health and education
into account.
Stability
Building on a wide range of experience and an in-depth
understanding of conflict dynamics in crisis environments,
DAI's Crisis Mitigation and Stability Operations practice has
become a global leader in post-crisis assistance. They work
with local communities and businesses to break cycles of
violence, bridging the gap between short-term relief and longterm development initiatives. DAI’s analytical services
contribute a textured, case-by-case understanding of the
stresses underlying individual conflicts. Their teams on the
ground enable donor agencies to leverage peace processes by
strengthening locally-driven violence mitigation efforts, in
particular by providing economic recovery opportunities to
stricken communities, most critically, jobs.

Monitoring and Evaluation
The distinct yet related areas of monitoring and evaluation
offer a cross-cutting service to all DAI’s areas of expertise and
are integrated into every stage of the process from design,
through implementation, to lesson-learning at the end of a
programme to ensure we deliver lasting results and maximise
value for money.
Corporate Sector
DAI's Corporate Sector combines DAI's economic development
capabilities with business strategy expertise to help corporate
clients succeed in their developing world operations. The DAI
team delivers advisory and implementation services to help
our clients to create value for shareholders and local communities.

Penny Buckle
HR/Corporate Recruitment Manager

Newsflash
Evidence on Demand
publishes Topic Guide on
Agricultural Productivity
Evidence on Demand - the DFID-supported information hub
for development professionals working in climate, the environment,
infrastructure and livelihoods - has published a new Topic
Guide on Agricultural Productivity.
Written by Peter Hazell, a visiting Professor at Imperial College
London and a Professorial Research Associate at the School of
Oriental and African Studies (SOAS), this Topic Guide provides
an overview of the ways in which agricultural productivity has
been successfully increased in developing countries.
Drawing upon available evidence, the Topic Guide highlights
the need to increase agricultural production in ways that:
are environmentally sustainable; contribute to reducing
poverty, food insecurity and malnutrition; create productive
employment that empowers women; and lead to more climate
resilient farm and rural economies.
Related Evidence on Demand Topic Guides include Agriculture
and Growth, written by Frank Ellis, Emeritus Professor at the
University of East Anglia, and Land, written by Anna Locke,
Director Agricultural Development and Giles Henley, Research
Officer at the Overseas Development Institute.
These peer-reviewed Topic Guides have become an important
tool for helping agricultural and other development professionals
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make evidence-based decisions. To download these and other
free resources, visit the Evidence on Demand website:
www.evidenceondemand.info/topic-guides

What is Evidence on
Demand?
Established in 2012, Evidence on Demand is a DFIDsupported information hub that provides access to qualityassured resources and technical expertise on issues relating to
climate and environment, infrastructure and livelihoods.
Its aim is to help professionals on the front line of poverty
reduction make evidence-based decisions, while also informing
the wider development community.
Evidence on Demand services include a comprehensive
document library housing a catalogue of Topic Guides and
other knowledge products; an e-learning portal; and training
directory. Bespoke knowledge and expertise can be
commissioned through the Evidence on Demand Helpdesk or
Consultancy Services.
The experienced team behind Evidence on Demand is led by
DAI and IMC Worldwide Ltd in a joint venture – backed by a
consortium of specialist organisations that provides technical
support for developing quality assured resources, answering
helpdesk enquiries and supporting consultancy services.
Find out more at: www.evidenceondemand.info

Ruth Williamson
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Two jobs in The Gambia, 1958−1960
Basil Hoare

Basil Hoare started his overseas career as an Agricultural Officer in the Gold Coast/Ghana (195458) followed by a two-year posting to The Gambia and a three-year period with a UK based
subsidiary of Bayer. Some sixteen years were spent with ILO/FAO in Rome and countries including
Nigeria, Western Samoa, Nepal, the Philippines, and six years of teaching and administration at
agricultural colleges in Botswana and Lesotho. Finally, he undertook ten years of consultancy in
ten countries
My second overseas assignment was in
The Gambia where I had two jobs − but
was only paid for one! I was the
manager of the Yundum Experimental
Farm and also Agricultural Officer
Western Division. This was my next
overseas posting after the Gold
Coast/Ghana where, after more than
four years and three stations in the
Northern Territories, my interest and
experience in extension work had been
well developed.
To some extent, therefore, I gave some
priority to work in this field rather than
the mainly administrative and deskbound duties at the farm where some
six or seven specialists were based. To
this end, I used part of the extensive
vegetable garden to try to develop
newly-imported varieties from South
Africa and some I had collected from the
Bambey research station in Senegal.
Some priority was given to onions and
tomatoes, and seed from the latter was
distributed to farmers in my district. In
the past, the entire garden area, as
were the pigs, had been devoted to
production for the benefit of the mainly
expatriate community, both at Yundum
and in the capital Bathurst (now
Banjul).
Experimental work by the plant
pathologist had shown the great
benefit of using relatively-inexpensive
fungicidal seed-dressings to improve
germination and development of crops

Figure 1. The author with some of the junior staff in The Gambia, 1958

such as sorghum. I therefore decided to
carry out a simple demonstration of the
effects of these chemicals on my
vegetable crops. The results were quite
striking, with the treated plots showing
markedly improved results compared to
the untreated. This was clearly an
opportunity to bring in some of the local
farmers, and this is what I did.
A week or so later, I was astonished to
receive a letter from the Director, in
response to a complaint from a senior
researcher at the station, reprimanding
me for carrying out such an activity.
The implication was that this was a
research station and extension work
carried out by the District Agricultural
Officer was not within the remit of the

research station managed by the Officer
in Charge –although both posts were
within my portfolio.
I was a rather rebellious young man in
those days and prone to creating problems
for my superiors. Probably as a result, it
was decided that I should be transferred to
a rather remote stationup-country where
I might be less of a liability. After a
subsequent period ofhome leave, I
returned to The Gambia and, shortly
afterwards, received a very tempting job
offer as a Technical Adviser with a UK
based subsidiary of Bayer. This necessitated
the breaking of my contract, which is what
I did – with perhaps some regret.
However, a few years later, I was back again
in Africa, but that is another story.
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The Closure of Dala Research Station, Malaita,
Solomon Islands
David Gollifer and Graham Jackson

David Gollifer (left) was the General Crops Agronomist at Dala from 19671975, he then went to Botswana where he was Chief Arable Research Officer
from 1976-1984 and Director of Agricultural Research from 1984-88.
Graham Jackson (right) is an agriculturalist, focusing on tropical crops,
particularly in the Pacific. He spent 11 years as a Plant Pathologist in the
Solomon Islands from 1972-1983. After the closure of the Dala Research
Station, he transferred to Dodo Creek on Guadalcanal. He subsequently
moved to Fiji, where he was based while working with the Food and
Agriculture Organisation of the United Nations until 1987, and then with the
Secretariat of the Pacific Community until 1991. Since that time, he has been
based in Sydney, Australia, advising on many aspects of plant health, mainly
in the Pacific but also in Asia.

Summary
The unfortunate closure of Dala
Research Station on Malaita, Solomon
Islands, during the 1970’s has had
a negative impact on agricultural
development in the Solomon Islands in
particular, and generally in the Pacific.

Introduction
Dala Research Station on Malaita in the
Solomon Islands was closed by the
Protectorate Government at the end of
1976, purportedly as a cost-cutting
exercise, in preparation for independence
in 1978. This has had lasting
consequences, particularly on Malaita,
but also generally in the Solomon
Islands and other Pacific countries and
territories. How did this come about?
Here, told for the first time, is the story
of events that led to the Research
Station’s closure, and its sorry aftermath.
Firstly, let’s give you a sketch of the
Station at that time. It lies about 25 km
north of Auki, the only town on the
island of Malaita, on an uplifted coral
terrace, above the coastal strip northwest of the island. It was established
during the late 1950’s to determine the
economic performance of selected
perennial and annual crops on the Dala
Soil Series, a fairly widespread soil type
on Malaita − by far the most populous
island − and not too dissimilar to soils
elsewhere. Dala has a fairly evenlydistributed rainfall of about 3,500 mm a
year.
64

In 1972, a training centre was built on
the Station for farmer and extension
courses, with housing for the lecturers.
During its short heyday, Dala Research
Station was reckoned to be one of the
finest in the Pacific. Infrastructure was
good, there was plenty of land under
long-term lease, and following its brief
to assess crops of economic importance,
the Station had assembled valuable
collections of food, spice and tree crops,
and was undertaking research in keeping
with the semi-subsistence agriculture of
the Solomon Islands. There were
expatriate and local scientists, with firm
support from local communities, many
of which supplied the station’s staff
needs.

The closure of Dala

independence from Great Britain, when
it might have been thought indispensable
to the country’s future? To answer this,
one has to remember that one system of
administration based on colonial-style
commissioners and district officers was
being dismantled and another with
locally-elected representatives on
the Westminster model was being
established, resulting in confusion and,
perhaps, some odd decision-making.
But more importantly, for our story,
priority was given to large-scale
commercial agriculture on the
Guadalcanal Plains with its extensive
flat, fertile alluvial soils and atypically
low rainfall (for the Solomon Islands),
with a marked dry season. There were
expanding oil palm plantations, irrigated
rice fields, considerations of coconut
and cocoa planting, and cattle ranching.
The Guadalcanal Plains were seen as a
powerhouse of the economy, along with
forestry and fisheries. To service these
developments on the Guadalcanal
Plains, Dodo Creek Research Station at
Red Beach, about 10 km from Honiara,
the capital, was built in 1972. Here
there were modern labs and staff from
various disciplines: soils, agronomy,
entomology, and the office of the Chief
Research Officer. There was 24-hour
electricity too, compared to the 4 hours
a day at Dala, supplied from two Lister
generators. It was all very modern, but
its interests were quite distinct from
those of Dala.

So why did it come to an abrupt end in
1976, two years ahead of the country's

In 1975, the Ministry of Finance told all
departments to rationalise and cut back

Notable visitors to the station were John
Purseglove, (who collected wild
bananas); Robert Cunningham and
Roger Smith, Natural Resource Advisors
at (the then) Overseas Development
Administration (ODA); Food and
Agriculture Organisation (FAO) resident
representatives, Samoa; Franklyn
Martin, United States Department of
Agriculture (USDA), Puerto Rico (who
collected yams); and several visits from
Frank Newhook, University of Auckland
(who assisted with taro and cocoa
diseases), all of whom were highly
appreciative and supportive of the
on-going work at the Station.
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spending, causing a dilemma for the
Department of Agriculture and Lands.
The word was that a ‘grand gesture’ was
needed and that ‘cheese paring’ was not
an option, although that was unlikely to
have been a directive from Finance. It
is also important to know that the
Director of Agriculture had retired and
gone back to the UK, the Chief Research
Officer was on leave, and the Officer in
Charge/Agronomist at Dala had left during
1975, but was due to be replaced by
another ODA Agronomist. This was
significant as it left decision making to
those in Honiara and Dodo Creek. The
Head of Agriculture, now Permanent
Secretary, being a former District
Commissioner had no expertise in
agriculture, and the Under Secretary,
who was the most senior technocrat,
had only recently arrived from the UK
and consequently knew little about Dala
and its excellence or the wider needs of
the country. Furthermore, no one at
Dala was consulted. The agricultural
extension service was to be preserved at
all cost, as was Dodo Creek Research
Station. Dala was thus offered up in the
expectation that Finance would reject
the idea as being preposterous, or that
was the story.
Unsurprisingly, it was accepted, and that
was the end of Dala Research Station,
and also the positions of Chief of
Research and Agronomist. In 1976, the
remaining senior staff members from
Dala (Plant Pathologist and Station
Manager) were transferred to Dodo
Creek Research Station on Guadalcanal
together with files, records and as many
of the plant collections as possible. All of
the foremen and labourers (about 60)
from neighbouring villages were
dismissed. Dodo Creek Research Station
had no land attached to it, but thanks to
the generosity of the Catholic Church,
land was made available at St Martins
just down the road for the Dala plant
collections and trials. Later, all the files
from Dala were lost when Dodo Creek
was burnt down during the so-called
Ethnic Tension (1998-2003).

Impact of the closure of
Dala
So was the loss of Dala so important?
Well, there is some evidence that it was.
First, the country would have a research

station today. Although no one could
have forecast the loss of Dodo Creek, the
present situation is that there is no
agriculture research station in the country,
and very little research is possible as
there are few staff with research
expertise. If Dala had continued, it
would not have been destroyed in the
Ethnic Tension which saw fighting only
on Guadalcanal.
There have been attempts to resurrect
agricultural research on Malaita and in
other provinces since the closure of
Dala. In the late 1970’s, the Government
obtained a loan from the Asian
Development Bank (ADB) resulting in
field experiment stations mushrooming
around the country. But it was really too
many, too late, and they were always
going to be too expensive to maintain.
In the event, they were mostly
abandoned during the Ethnic Tension.
It could be argued that Dala would have
gone the same way, but evidence
suggests differently. Malaita Province
still holds the lease for Dala, and the
local people preserved the Dala Training
Centre, which flourishes to this day. The
present Government of the Solomon
Islands is trying to resurrect the field
experiment stations; however not only
will it be costly, but also trained staff will
be needed.
Secondly, groundbreaking research was
carried out at Dala, even though
conditions were far from ideal (Figure
1). It was always possible to collaborate
with Centres of Excellence elsewhere.
Viruses of taro were investigated
in collaboration with Rothamsted
Experimental, UK, and two virus particles
new to science were identified and
vectors established. Research into
the control of taro leaf blight was
undertaken, which laid the foundation
for successful resistance breeding
during the 1990s in Samoa and Papua
New Guinea. Other pests of taro were
studied, and collections of cocoa, yam
and cassava were also screened for pest
and disease resistance. Much of this
research stopped, as the agro-ecological
conditions on Guadalcanal were so
different, and/or the pests and diseases
were absent.
Thirdly, and importantly, the closure of
Dala eliminated research on minor cash
crops, which are potentially so important
to the semi-subsistence economy of the

Solomon Islands. Significant research
had been carried out on chillies, and an
embryonic industry was in the making,
and other spices − cardamom, turmeric,
ginger, nutmeg, allspice, cinnamon and
cloves − were under investigation
(Figure 2), but all this stopped. Worse
still, virtually all the collections (see Box
1) were lost, including the citrus
collections. Only the durian and rambutan
collections were saved, when, later, the
Government employed a tree crops
agronomist.

Figure 1. Coconut fertiliser trials (above) and taro
cultivars, 1970s

Figure 2. Turmeric (above) and chillie trials,
1970s

Fourthly, there is now an economic
consideration for resurrecting a
research station on Malaita, a station
that once employed over 60 staff and
labourers from the surrounding villages.
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Malaita, with a population of over
150,000, is the most populated island in
the country; however, this presents
challenges. Since the Ethnic Tension,
Malaitans are excluded as contract
labour from the oil palm plantation on
the Guadalcanal Plains, and the flow of
remittances to Malaita has ceased.
Likewise, remittances no longer come
from Lever Solomon Ltd, Yandina,
where the commercial coconut estates
have been abandoned due to labour
disputes.
Lastly, did the closure of Dala Research
Station
actually
save
money?
Presumably it did in the immediate
years after closure, but the more
interesting question is what revenue did
it sacrifice? The price of cocoa was
unusually high in 1976, although it did
decline thereafter. At the time the
economic calculations were carried out,
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we concluded that the savings would
have been minimal over the years
because of the volume of cocoa that the
station was producing. In 1976, a 10
acre (4 ha) spacing trial was added to
existing progeny and fertiliser trials
already yielding crops. Sales of dry
beans from these trials would have
made substantial additions to
Government revenue, and would have
paid labour costs as well as
infrastructure and vehicle maintenance.
The expatriate costs were mostly borne
by ODA. Revenue income would also
have come from the hybrid coconut
trials established to determine the
long-term effects of potash applications
on palms growing on the Dala soils.
Incidentally, this was another important
long-term experiment which was lost
and from which data are now urgently
needed, due to the substantial planting
of coconuts on abandoned potassium
deficient garden land alongside the

coast.

Conclusion
Whatever the reasons behind the
closure of Dala Research Station, it is
obvious to us that it was a hasty
decision, made with considerable lack of
foresight. It was a great mistake, one
that has cost the Solomon Islands far
more in economic development than
the paltry savings that were offered up
at the time.

Upcoming Events

Upcoming events
TAA SCOTLAND AND NORTH
ENGLAND GROUP MEETING

TAA SOUTHWEST GROUP
AGM AND WINTER MEETING

Date and time: 8 December 2014, 13.00-17.00

Date: 8 January 2015, 10.00-16.00

Details: Workshop entitled ‘Crop protection: advances and
challenges’
Speakers include:
Prof Rob Edwards, Current challenges for herbicides and
weed control.
Prof Angharad Gatehouse, Role of biotechnology in sustainable
crop protection.
Nicholas J Evans, Experiences with fruit fly (B. invadens)
control on mango in Ghana.

Details: The TAA Southwest Group welcomes you to their
AGM and Winter meeting and lunch. Before lunch, Keith
Virgo (TAA Chairman) will outline the vision, activities and
benefits of TAA through a visual presentation of the website.
After lunch, he will talk about his Indian community-based
tourism enterprise 'Village Ways' , up-dating an earlier talk,
with focus on photos and farming.

Venue: Newcastle University, the Devonshire Building,
Room G21/22

Contact: RSVP to John Wibberley at ejwibberley@
btinternet.com

Venue: Exeter Golf and Country Club, Topsham Road,
Exeter EX2 7AE.

Contact: Registration and information from John Gowing
at john.gowing@ncl.ac.uk

AGM, RALPH MELVILLE
MEMORIAL LECTURE &
REUNION
Date and time: 10 December 2014,17.00
Details: The TAA will hold its Annual General Meeting at the
Royal Over-seas League. This will be followed by the Ralph
Melville Memorial Lecture to be given by Mike Bushell of
Syngenta Research (entitled Improving smallholder
agriculture: how technology and other factors have
contributed to improvements) and the annual reunion, with
buffet dinner. The cash bar will be open.
Venue: Royal Over-seas League, Piccadilly, London SW1A
1LR
Contact: Tickets for the buffet dinner will cost £25. Please
contact Elizabeth Warham general_secretary@taa.org.uk
for more details.

ECHO EAST AFRICA
BIENNIAL SYMPOSIUM
Date and time: 3-5 February 2015, 10.00
Details: Please freely encourage other colleagues in the
wider Africa region to attend. ECHO's online link will have
the details about this valuable biannual time of learning,
information sharing and networking among those working
and serving in the East Africa Region. Three mornings of
plenary sessions, featuring knowledgeable and experienced
speakers, will be followed by afternoon workshops and
discussion groups led by regional agricultural development
workers and experts. Topics are currently being discussed
for the event. TAA members will be welcome to submit
presenter forms.
Venue: Arusha, Tanzania.
Contact: Details of registration will be posted on the ECHO
website http://www.echocommunity.org/
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SEMINAR ON GLOBAL FOOD
SECURITY TO 2050
Date and time: 14 May 2015, 14.00
Details: Provisional announcement for a joint TAACambPlant-Humanitarian Centre- CCF seminar on the
theme of assuring food security to 2050, including
implications for climate change and biodiversity loss. Two
presentations are proposed: (a) managing the demand side
and (b) ensuring sustainable agriculture from the supply
side. More details will be posted.
Venue: Hughes Hall, Pavilion Room, Cambridge
Contact: TAA East Anglia Group. For more details contact
Keith Virgo at eastanglia_convenor@taa.org.uk.

ISCO 2015 CONFERENCE
Date and time: 31 May – 5 June 2015, 10.00
Details: The 18th ISCO conference theme is Achieving
sustainability through conservation in a changing world.

68

Topics to include: Soil conservation for mitigation and adaptation to a changing climate: sustainable solutions; Impacts
of soil erosion and conservation on soil health and organic
carbon sequestration; Conservation agriculture; Basic soil
erosion; Socio-economic dimensions of soil conservation;
Sustainable intensification of food production; Soil degradation (salinization, sodification, desertification); Soil conservation in non-agricultural settings (urban and forestry).
Mid-week technical tour of soil and water conservation research projects at the USDA Jornada Experimental Range
and in the Sacramento Mountains to look at post-fire soil
stabilization projects.
Deadlines: 16/02/2015, abstract submission deadline;
01/05/2015, last day to register.
Venue: El Paso, Texas, USA
Contact: Contact and information available from Scott VanPelt (scott.vanpelt@ars.usda.gov)
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Step One - Application: Applications can be made on-line at:
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Full Individual (printed copies of Agriculture for
Development)

40

Full Individual 70 (>70 years) (printed copies
Agriculture for Development)

30

On-line Individual (on-line copies of Agriculture for
Development)

30

On-line Individual 70 (>70 years) (on-line copies of
Agriculture for Development)

20

Corporate Members (printed copies of Agriculture for
Development and on-line access for company staff)

100

Student Membership (on-line copies of Agriculture
for Development)
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