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Editorial

Editorial
Last Chance Saloon: the UN Paris
climate talks
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.

Formerly leader of the International Development Group at Silsoe Research Institute, Brian Sims
is now an FAO agricultural mechanisation consultant focusing on the needs of conservation
agriculture. Brian is also one of two Technical Editors of Ag4Dev.

Introduction
The Paris climate talks took place at the
end of the hottest year on record. A year
in which, for the first time in recorded
history, global levels of carbon dioxide in
the atmosphere averaged more than 400
parts per million (ppm) for an entire
month (in March). A year that saw
profound shifts in the Arctic ecosystem;
the deadliest heat wave ever recorded in
Pakistan; more than 1.2 million people in
the Philippines impacted by a megatyphoon; more than a million people
impacted, and 40,000 displaced, in Yemen
by a powerful and rare cyclone; the worst
drought in a generation in South Africa;
and severe floods in Paraguay, Uruguay,
Brazil and Argentina, displacing more
than 150,000 people.

What has been agreed?
To the great relief of the organisers and
the participants, the Paris talks have
concluded with an agreement on
curbing anthropogenic greenhouse gas
(GHG) emissions in order to save our
planet from the worst ravages of climate
change. From today both developed
and developing countries are required to
2

limit their GHG emissions to safer levels
in order to limit global temperature rises
to 2ºC above pre-industrial revolution
levels. There is also an aspirational
target of 1.5ºC, especially to protect
countries susceptible to sea-level rises.
There will be regular five-yearly reviews
to ensure that national commitments
are being adhered to, and to increase the
pace of change towards ever lower
emissions. It was also agreed to extend
the flow of funds to help developing
countries adapt to climate change and
switch to clean energy.
In summary the agreement has resulted
in the following:
• An aspiration to limit the increase in
global temperature to below 1.5ºC.
• National pledges to curb emissions.
• A promise to bring down global
emissions from peak levels “as soon
as possible”. This means achieving
zero net emissions as quickly as
feasible after 2050.
• To take stock of the situation, and
ramp up pledges, at five-yearly
intervals. The aspirational 1.5ºC goal
signals a shared understanding that
targets will have to be tightened at
each review.

• To provide climate-impact loss and
damage compensation for poorer
countries.
• Funding will be provided to developing
countries to adapt to climate change
and switch to clean energy. Currently
there are $100 billion a year available
globally, due to increase before 2025.

Shortcomings
“By comparison to what it could have
been, it’s a miracle. By comparison to
what it should have been, it’s a disaster.
The talks in Paris are the best there have
ever been. And that is a terrible
indictment.” (George Monbiot)
The agreement by the 196 delegates to
the Conference of Parties (COP) 21st
meeting is, of course, a compromise. The
caps on emissions are too loose and even
with the intended nationally determined
contributions (INDCs) global warming
will still reach 2.7-3ºC in the next century.
This breaches the limit beyond which
droughts, floods and sea-level rise are
likely to become catastrophic and
irreversible. The five-yearly reviews are
designed to increasingly constrain
emissions further to pull us back from
this scenario. On the other hand the
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emissions controls are not legally binding
(Barack Obama knew that he wouldn’t
get that past Congress). However the
agreement is a breakthrough for the UN
and constitutes progress, however flawed.
It is the culmination of 23 years of
international negotiations since the Rio
Earth Summit in 1992 when the UN
Framework Convention on Climate
Change (UNFCC) was adopted.
In order to produce an agreement
acceptable to the 196 parties, there was
intense diplomatic effort to remove the
‘square brackets’ – areas of disagreement
– in a series of ever-tighter drafts. The
French government is to be congratulated
on providing the high level of organisation
required to bring the agreement to a
successful outcome. To achieve agreement,
two major compromises had to be made:
the EU backed down on having emissions
cuts made legally binding; and the US
accepted the language used on ‘loss and
damage compensation’. Unanimity is
important as all 196 parties have an equal
say at the UNFCCC. The result is that the
poorest countries, who have done least to
create climate change, but will suffer the
most from its impacts, have voices equal
to those of the most serious polluters.
Only at the UN are they heard.
The Paris agreement is lopsided - it is
focussed entirely on consumption of
fossil fuels, while ignoring their
production. The delegates agreed to cut
demand, but at home they seek to
maximise supply. The UK government,
for example, has imposed a legal
obligation on itself to maximise economic
recovery of the UK’s oil and gas reserves.
We must understand that fossil fuels will
now have to be left in the ground, no
more drilling (especially in the Arctic), no
more fracking with its associated toxic
methane emissions, and no more
subsidies for fossil fuels. It is vital (in the
sense that if we don’t then we are
doomed) that we have immediate
evidence that plans for these (and many
other) measures are being formulated and
implemented.

What the Paris agreement
means for food and
farming
Food security and agriculture have not
been overlooked, and there are many

opportunities for action on food and
farming.
The preamble makes specific mention of
“the fundamental priority of safeguarding
food security and ending hunger, and
the particular vulnerabilities of food
production systems to the adverse
impacts of climate change”.
The
preamble also refers to human rights,
gender, ecosystems and biodiversity.
Article 2.1 aims to “strengthen the global
response to the threat of climate change,
in the context of sustainable development
and efforts to eradicate poverty”.
The debate between a 1.5˚C target and
a 2˚C target means different future
scenarios for agriculture, particularly for
farmers in the tropics since they are on
the frontline of heatwaves, droughts,
floods and cyclones.
Mitigating
emissions from agriculture will be
essential if either target is to be met.
Adapting to climate change is essential
if food security it to be achieved.
Some 80 percent of the INDCs discuss
agriculture, but the necessary adaptation
and mitigation by Least Developed
Countries (LDCs) will require at least $5
billion annually (via the Green Climate
Fund (GCF), the Global Environment
Facility (GEF) and the Adaptation Fund)
– much higher than current expenditures
of climate funds on agricultural projects.
Developed countries are committed to a
collective funding goal of at least $100
billion per year, but there are no binding
agreements by individual countries. The
need for all countries to support science
and research is also emphasised.

Adaptation and mitigation
Of 160 INDCs, 103 include agricultural
mitigation, and 102 include agricultural
adaptation. Sub-sectors specified include
livestock (70), fisheries (71), agricultural
water management (83) and forestry (153).
Adaptation measures include livestock
and crop management; water and
irrigation management; soil and land
management; agricultural diversification;
climate smart agriculture; early warning
systems;
agroforestry;
indigenous
knowledge; knowledge transfer; crop
insurance and other financial mechanisms.
Mitigation measures include increasing
the efficiency of livestock production to
reduce methane emissions; reduction of

tillage and conservation agriculture;
improving grasslands and pasture
management (eg less burning);
restoration of degraded land, soil or forest;
restoration of organic soils; better rice
management; and manure management.
Forest-related mitigation measures are
frequently mentioned, and include
improved forest management, reforestation,
avoiding deforestation, and afforestation.
Agricultural issues are being discussed
in a slow-moving parallel process under
the Subsidiary Body for Scientific and
Technical Advice (SBSTA). Countries
must prepare their submissions, on
agricultural adaptation measures and
assessments of agricultural practices
and technologies to enhance productivity
in a sustainable manner, to SBSTA by 9
March 2016. SBSTA will report in
November 2016, providing the basis for a
decision on agriculture, hopefully leading
to an agriculture work programme.

What next?
The Paris talks have given the world new
hope in the possibilities of pragmatic
diplomacy. However, it is very important
to realise that simply reaching an
agreement on what has to be done is the
starting point – the very hard work required
to achieve the goals still lies ahead. To have
got this far has been due in no small
measure to the fact that Barack Obama has
no future election to win. But there are
other very hopeful indicators that this time
we may be successful. The destructive
stand-off between developed and
developing countries that doomed
Copenhagen six years ago has been
transcended; Beijing is already in the
process of replacing high-emissions coalfired power stations; and there seems to be
a rusting of the cast-iron link between
emissions and economic growth.
The global community must insist that
the five yearly reviews of INDCs are
meaningful and effective - that they do
indeed
result
in
cumulative
improvements in programmes and
actions, and strengthening of targets and
goals. The first crucial steps have been
taken, but there are many miles still to go
before we have sustainable systems of
economic growth and food production.
There is still no planet B.

Paul Harding and Brian Sims
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33rd Ralph Melville Memorial Lecture, delivered 17 November 2015 at
the Royal Overseas League

Changing needs and changing opportunities in
international natural resource development
Antony Ellman, James Alden, Paul Baranowski, Daniella Hawkins, James Lomax

Introduction
A different approach from normal was adopted for the 33rd Ralph Melville Memorial Lecture: rather than one presentation
given by an eminent development specialist, four young professionals, who were supported at the start of their careers by
a TAAF award, were invited to present their experiences as illustrations of the theme of the lecture. The objective was to
demonstrate how TAAF has helped people to embark on development careers in the past, and to stimulate discussion on
how TAA and TAAF can adapt to changing needs and opportunities in the future.
The four ex-awardees who presented case studies are:
James Alden and Paul Baranowski, Research Assistants, Centre for Environmental Policy, Imperial College. James and
Paul received TAAF awards in April 2015, which enabled them to undertake a joint two-month overseas research project for
their MSc dissertations in Environmental Technology, Economics and Policy at Imperial College.
Daniella Hawkins, Performance Manager, Microloan Foundation. Daniella received a TAAF award in 2005 for work with
the Luansobe Beekeepers’ Co-operative in Zambia.
James Lomax, Head of Food Systems and Agriculture, United Nations Environment Programme. James received a TAAF
award in 2001 for work with the International Livestock Research Institute in Nairobi.

Developing a Decision Support System (DSS) for smallholder coffee farmers
in Central America
James Alden and Paul Baranowski
Smallholder coffee farmers worldwide face low and
unpredictable prices and increasingly marginal and
unpredictable growing conditions. Both yields and quality of
the coffee produced in most regions are in decline, due to a
complex set of intrinsic and extrinsic factors: long supply
chains, collapse of International Coffee Agreements, pressures
of climate change. Considerable effort has been put into aiding
smallholder farmers to address these issues, a notable and
successful example being Fairtrade’s price premium. Such
approaches have had a substantial positive impact on farmer
livelihoods, but they suffer from a number of shortcomings.

Our theses focused on developing a decision support system
(DSS) that would address three key shortcomings. The first
shortcoming is that decisions are made at farm level without
access to relevant local-level data. The second is that there is
a significant knowledge gap as to how a farm’s climatic
conditions impact yield and how adaptation techniques can
impact these conditions. The third is that for many
organisations and solutions the fundamental unit is regional,
national or even global. We believe that it is vital that
adaptations are tailored to each farmer’s individual socioeconomic status, farm characteristics and farm conditions.
Figure 1. James and Paul with their Honduran collaborator
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The funding provided by TAA was crucial in enabling us to take
the vital first step towards developing and testing the DSS.
James looked primarily at the practical aspects of obtaining the
local-level environmental data driving the DSS. In particular,
he evaluated which climatic factors are important for reducing
the knowledge gap between climate and yield, and assessed the
most practical and cost-effective methodology for collecting
these data. The results from James’ thesis showed significant
differences between farms for each of the climatic factors
measured. This is a positive indication that our approach is
not only appropriate, but also needed. These results will
influence the design of an automated data collection toolkit as
depicted here. This bespoke kit will be designed by ourselves
and we hope will start a new trend in local-level data collection
to aid in useful farmer-centric decision support.
Paul’s thesis had a broader focus. He looked at how, once the
environmental data have been collected, they can be combined
with socio-economic data and farm characteristics to provide
the tailored advice required. Three main conclusions from
Paul’s thesis directed the future development of the DSS.
Firstly, through the creation of a preliminary simulator it was
demonstrated that it is possible to combine environmental
data with socio-economic data and farm characteristics to
provide tailored information which is useful for farmers.
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After completing our Masters degrees we have decided to
continue in pursuit of the DSS. We have set up a limited
company with Peter Baker (Climate Edge Limited) and hope
that by moving out of an academic sphere into a business
construct we can ensure the sustainability of our DSS without
reliance on external sources of funding. We have to ensure
that our output is practically useful on a day-to-day basis. To
support ourselves while the business is scaling up we are both
now working as research assistants for Imperial College. Our
first project as a business is with the Fairtrade Labelling
Organisation, scaling up the approach we used in Honduras.
We are collecting data in El Salvador using automated data
loggers (Figure 2). Through this process we will further
develop our methodology and test the use of the DSS.

Figure 2. Automated Decision Support Tool

Secondly, the literature review indicated that there is a major
knowledge gap in contemporary research in this area. For the
DSS to be developed further this gap needs to be addressed.
Finally, Paul showed that the future success of the DSS
depends on the development of an automated methodology.
Collecting data manually as we did in Honduras is extremely
costly, both in monetary terms and manpower.

We would both like to emphasise the importance of the TAAF
in getting us to the point where we can move forward with our
ideas. The field trip to Honduras would not have been possible
without the award. In addition to the funding, the expertise
and encouragement provided by Antony Ellman and Jonathan
Stern allowed us to keep momentum through the period of
our MSc course and hopefully for some time to come. We
would like to express our sincere gratitude and appreciation to
everyone at TAA for the opportunity that we have been given.

My journey from setting up a beekeeping cooperative in Zambia to socially
focused microfinance in Zambia and Malawi
Daniella Hawkins

In 2005 I was delighted to be awarded a TAAF grant which
enabled me to spend just under one year working for the
Kaloko Trust in Zambia, setting up a beekeeping cooperative
in the Copperbelt. Kaloko has been training Zambian people
in beekeeping since 2000. By 2005 there was growing demand
from the trained beekeepers to set up a co-operative to market
their honey more effectively. My project was to turn this wish
into reality, and to build the capacity of the Luansobe
Beekeepers’ Co-operative Society (LBCS) to manage its affairs
long term.
My first job was to set up an organising committee. Together
we undertook a variety of learning visits to other co-operatives
and marketing organisations, and trained the wider beekeeping
community in co-operative start up and responsibilities. The
co-operative was registered in April 2006. Next we worked
together to draft a business plan, and set about putting it into
practice. This included training the executive committee in
the business management skills they would need to lead their
co-operative going forward.

Happily, the LBCS is still going strong. Kaloko Trust has now
trained and equipped around 500 beekeepers, and the cooperative has 300 members. Last year it bought and processed
over three tonnes of honey. Kaloko is now assisting in the
formation of a second co-operative in a new area: already it has
100 members and purchases, processes and sells local honey.
After returning from Zambia I wanted to build on the qualitative,
field-based research experiences I had gained to date. I secured a
position working on the European Social Survey (ESS). The ESS
is a survey conducted every two years across Europe, measuring
the attitudes, beliefs and behaviour patterns of diverse
populations. Having gained valuable experience there, I wanted
to return to where my heart was: international development. I
went to work for a private charitable foundation, the Vitol
Foundation, where I was responsible for charities focusing on
microfinance and enterprise development, water and sanitation,
and de-institutionalisation and foster care. This gave me valuable
insights into a wide range of sectors, and provided me with my
first formal exposure to microfinance.
5
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I had already seen from my work with the Zambian beekeepers
the difficulties they face arising from financial exclusion: I had
spent several disheartening days trying to set up a bank
account on their behalf with no success. I therefore wanted
to be part of microfinance, with its objective of “banking the
unbanked” for the purpose of poverty alleviation. My next
career step was to work for the microfinance charity
MicroLoan Foundation, based in Malawi initially for one year.
Now, six years on, I am still with MicroLoan Foundation
working as their Social Performance Manager, and thoroughly
enjoying it! My job is aimed at enabling poor women and their
families to move out of poverty. The work is extremely varied:
it includes ensuring that our staff are effectively trained,
designing products and services that meet clients’ needs, and
measuring the impact.

Looking ahead, I plan to build on the experience I have gained
to date: staying within microfinance but working more closely
with smallholder farmers, and getting more insight into the
mobile and branchless banking sectors. The field experiences
which TAAF allowed me to gain have given me a whole host of
skills including insights into rural development, community
relations and project management skills (to name a few!).
Thank you TAAF for providing me with this invaluable initial
support, which allowed me to follow my dream career in
international development!

From dairy programmes in Kenya, through smallholder horticulture in Africa
and Europe, to sustainable agriculture and food systems worldwide
James Lomax

After completing an MSc in Tropical Agricultural Development
at Reading University in 2000 I started work with the
International Livestock Research (ILRI) Institute on a
smallholder dairy development programme in Kenya. This was
a continuation of my thesis on smallholder dairying in East
Africa. I was supported in this endeavour by a TAAF award,
which was instrumental in helping me to launch my career in
international development.
After six months experience with ILRI, I became Field Manager
of a fresh produce company in Kenya, which worked with
approximately 1,600 farmers producing vegetables for export
to European markets. Three years later I set up my own
company under the name Ukulima, as a vegetable production
and marketing company headquartered in Holland and Kenya
working exclusively with smallholder farmers. After three
challenging years with this company I became Director of two
large commercial horticultural companies in Portugal and
Spain. Throughout my time in agricultural production, natural
resource management and the role of the environment and
climate emerged as key interests. So from this private sector
background I made a jump in a new direction, to establish and
develop a Food Systems and Agriculture Department of the
United Nations Environment Programme based in Paris, where
I am responsible for a wide range of sustainable agriculture and
food system programmes worldwide.
From these varied experiences I have learned a number of
critical lessons. First and foremost, the world’s natural
resources are finite. However, with rising population and
evolving consumption trends, 60 percent of ecosystems are
now damaged or being used unsustainably. The expected rise
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in global temperatures (predicted to be at least 3°C by 2050
despite agreements reached at COP21 in Paris) will put even
greater pressure on fragile ecosystems.
Moderate UN scenarios suggest that, if current population and
consumption trends continue, by 2030 we will need the
equivalent of two Earths. But we have only one.
A UNEP food systems approach to food security is the holistic
analysis, policy support, partnership and tool development for
all stakeholders to sustainably manage agricultural landscapes,
production, supply chains, transformation, marketing and
utilisation of food, taking into account in equal parts
ecosystem health, resource use (through the chain), nutrition
and health, as well as ensuring just economic reward through
the supply chain. It recognises that environmental stability
plays a key role in the ‘stability’ element of food security and
that this underpins and contributes to the other three – food
access, availability and utilisation.
The paradigm of
development is shifting. Production and poverty alleviation
are not enough on their own: resource consumption rate must
now drive the food security agenda. We need systems thinking
with multi-stakeholder participation to transform our food
systems. Private as well as public sector actors are essential
players in this transformation.
A new generation of professionals is key to this changing world
of sustainable development. TAAF provides a key incentive for
enabling young professionals to gain serious ‘coal face’
experience of development, with failures as well as successes
to draw on.
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People with practical training and experience who are prepared
to challenge the status quo can definitely find important and
fulfilling careers in development if they choose to look for
them.

Conclusions
A brief discussion following the three TAAF presentations
brought up the following important conclusions and
recommendations:
• The TAAF awards have clearly been effective in helping
many young professionals to embark on careers in
international development: the scheme should be supported
and enabled to grow.
• The professional guidance provided by TAAF mentors is
seen as being almost as important to awardees as the
financial support offered.
• The amount of money offered per award should be
increased as far as possible in line with rising costs, but not
at the expense of the number of awardees supported.

• Entrepreneurial proposals which link production
opportunities to credit sources (such as Lend with Care)
and to market outlets (such as Fairtrade) are seen as highly
desirable. These characteristics could be used as an
additional criterion in assessing proposals.
• Proposals which focus on sustainable use and conservation
of natural resources, in the context of adaptation to climate
change, could be a priority area in project selection.
• The difficulty of reconciling the demands of an international
career with obligations to families is recognised as a
common constraint, particularly for parents of young
children. Daniella Hawkins’ experience of sharing childrearing duties with her husband is seen as a positive
example of how this constraint can be addressed.
• Many of the past awardees who attended this event see great
value in maintaining contact for exchange of experience and
ongoing skills development. Alex Tasker (awardee 2012)
and James Brockington (awardee 2010-11) are currently
investigating the viability of establishing such an ‘early
career network’ between recent awardees.

• Two awardees working together on related projects (for
example James Alden’s and Paul Baranowski’s projects in
Central America, and two students from Southampton
University who worked together on charcoal utilisation in
Malawi in 2013-14) is seen as particularly beneficial.

News from the Field
Golden apple snails continue to spread in
Northern Spain
Introduction
The golden apple snail (Pomacea spp), also known as the rice
apple snail, is a freshwater mollusc that originated in South
America. It is a voracious nocturnal herbivore that lives from
two to six years and feeds on newly transplanted or directseeded rice - often resulting in significant yield losses.
Considered as one of the world’s worst invasive species, it
reproduces rapidly laying from 1,000-1,200 eggs per month,
and is resistant to adverse conditions (Figure 1). Golden apple
snails can survive in and out of water, and they can also
withstand drought for several months, making them difficult
to eradicate once widespread.
From the 1980s, Asian countries suffered two decades of
golden apple snail infestation, resulting in millions of dollars
of losses for the rice farming industry. Other parts of the world,
including the United States and some countries in South
America, also experienced the destruction brought about by
this species during the 1990s. Various means of controlling
its spread were employed until an integrated management
approach was proven to be effective.

Figure 1. Golden apple snail egg masses on posts in irrigation water (Photo: Jordi
Marsal Lleberia)

Invading northern Spanish deltas
More recently, the rice fields in the northern Spanish province
of Tarragona have seen the proliferation of the golden apple
snail. First confirmed in 2009 in the Ebro delta, it spread to
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over 9,500 hectares within a five-month period, populating the
river bed and infesting the rice irrigation networks (Figure 2).

canals, and rivers (Figure 3). Missing rice plants, as a result of
golden apple snail feeding, were apparent over many hectares
of land.
I advised that complete eradication is now out of the question,
since the cost will be enormous and not practically feasible
without affecting the environment. This situation poses
serious threats to the right side of the delta, and to other deltas
in the Mediterranean.

Figure 2. Golden apple snails in the rice crop. (Photo: J Ignasi Valldepérez)

This alarming rate of spread prompted the Catalan government
to launch immediate measures to contain the snail outbreak.
Since 2010, it has invested euros 350 million in efforts to curb
what they consider a plague, and to prevent further damage.
These efforts included a survey in 2010 in the affected region
by a crop protection specialist (the author) who has been
studying the apple snail and its effects on rice crops since 1980.
At that time I observed that “No country has successfully
eradicated this plague. Some four years pass between
detection of the species and the beginning of crop damage,
and from then, it may well be a catastrophe”. With the
magnitude of the infestation, I advised that attention should
be focused on managing the snail numbers in the rice fields
rather than in the rivers.
Infested rice fields were drained and dried to prevent further
mobility of the snails, and physical barriers such as nets and
traps were installed. Snails and eggs were manually removed
and chemical treatments - including pesticides, lime and
seawater - were applied. In addition, prior to rice planting,
fields were well levelled to maintain a shallow depth of water
during the early growth stage of the rice plants. These
methods resulted in about 80 percent snail mortality.

Revisiting Ebro
In July 2015, five years since my first visit, I returned to
evaluate the situation in the Ebro delta, and to assess the
efficacy of the methods employed in 2010.
Farmers on the right side of the delta had successfully
managed to control the spread of golden apple snails by
adopting and diligently observing the strategies recommended
in 2010. Consequently, damage to the rice plants was
insignificant. I visited one of the farmers on the right side of
the delta who practised dry ploughing, which exposes the
snails hiding in the soil to the sun. I could not find any live
snails, even after digging through the soil.
In contrast, on the left side of the delta, unusually high
densities of egg masses and live snails of various age structures
(sizes) were found in the rice fields, irrigation ditches, drainage
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Figure 3. Golden apple snail infestation in irrigation ditches. (Photo: Xavier Vélez
Parera)

To address this growing threat, the focus should be on an
integrated rice crop management approach for direct-seeded
rice, the main seeding method used in the Ebro delta. Good
water management and reduction of snail numbers before rice
planting are effective control methods for farmers, without
involving additional costs. Communication tools, such as
posters with information on proper snail management, would
help to educate the community and to encourage concerted
efforts in managing the problem of golden apple snails. Finally,
more field research is needed to better understand population
dynamics in this particular context.

Ravindra C Joshi
Technical Advisor on golden apple snail to DELTAMED
(Asociación de Deltas del Mediterráneo); TAA Pacific
Coordinator; Visiting Professor of Agriculture with
Pampanga State Agricultural University, Philippines; and
Adjunct Professor at the University of the South Pacific,
Fiji.
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Technology transfer: shortcomings
Alan Yates
Alan Yates went to Guyana in 1952 as an agronomist after obtaining his MSc; his DSc was awarded
in 1970 for published papers. His career lasted for 42 years, during which time he worked in the
field in more than 30 tropical/sub-tropical countries around the world, including 16 countries in
Africa; he virtually never worked in academia or established research stations. His greatest
expertise was sugarcane, but he has handled many other crops (including being a rice breeder);
and he has been responsible for technology implementation on both large and small farms during
the whole of his career. Amongst other posts, he has been Technical/Consultancies Director of
Booker Agriculture International, and Senior Agriculturalist with the World Bank

Introduction
To quote Hazell’s succinct summary (Hazell, 2014): “The
primary driver of productivity growth is new technologies and
better ways of doing things, so understanding the sources and
diffusion of new technologies and knowledge is fundamental.”
He continues: “There are multiple sources of new technologies
and knowledge.
Indigenous knowledge and farmer
experimentation have historically been an important source
of technological change, and accounted for slow but steady
increases in productivity over generations. However, the more
dramatic breakthroughs that were needed to keep pace with
rapidly growing and urbanising populations have come from
the application of modern science by agricultural research
organisations.” Unfortunately, he fails to mention one
especially valuable method for introducing technologies: the
transfer of technologies that have been proven elsewhere into
a similar environment in a different country. This note
provides some examples.

Control of erosion and water runoff
Andrews (2015) describes the Tiyeni method for the control of
erosion and water run-off, and improving rooting depth, in
Malawi. The various components of the Tiyeni system have
been practised for many decades in Rwanda and Burundi,
where extensive tracts of cultivated land protected by these
techniques dominated the landscapes in many regions during
the late 1980s (Figure 1). The interiors of many fields were
also very impressive (Figure 2). Adoption is widespread in
many, but not all, regions of Rwanda and Burundi; some
explanations for the variable adoption are discussed later.

Figure 1. Landscape, Butare District, Rwanda, c. 1988

Figure 2. Interior of a conventional farmer’s field, Kayanza Region, Burundi,
c. 1988

Some of the erosion control work could be attributed to the
‘fosses aveugles’ (infiltration ditches) system, which seems
indistinguishable from the ditches illustrated in Colin Andrews’
paper. The system, described by Gaie & Flemal (1988) (Figure
3), was well established in Burundi by 1988. However this
writer can only speculate about how much the ‘fosses
aveugles’ were voluntarily adopted by farmers: he was shown
many impressive examples, but his guide was not unbiased he was one of the authors of the reference.

Figure 3. Layout for ‘fosses aveugles’ (from Gaie & Flemal, 1988)
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The use of vetiver grass (Vetiveria zizanioides) to stabilise
erosion control bunds has been standard practice in parts of S
and SE Asia and Fiji for many decades - even centuries. The
techniques are described by Grimshaw (1988) and Borlaug et
al (1993). The technique was also well-established in Burundi
and Rwanda in the 1980s, though notably, many of the old
vetiver ‘hedges’ were no longer well maintained, probably
because the (typically female) farmer had other priorities:
feeding her family this year, rather than protecting the security
of future generations. Frequently, Vetiveria zizanioides was
being replaced by Panicum maximum or elephant grass
(Pennisetum purpureum) - these were less effective for erosion
control, but more valuable as livestock feed. The (recently
established) protective hedge in Figure 2 is elephant grass, not
vetiver.

Crop establishment - use of residual
moisture and other techniques

Figure 4. Field
prepared for sowing
with maize, Malawi

Agricultural activities in monomodal rainfall distribution
regions (such as, in Africa, Malawi, Zambia, and much of
Cameroon and Nigeria; and in the sub-tropics of Asia and
Central America) are strongly influenced by the need to match
the date of sowing to the onset of the rainy season: many local
research organisations install, every year, a trial to demonstrate
yet again the already accepted benefit of early sowing. To
facilitate rapid sowing, African farmers are encouraged to
complete all cultivation, including forming planting ‘hills’ and
opening the seed holes, during the dry season (Figure 4). This
inevitably means that any residual soil moisture is dissipated
so that sowing has to be delayed until after the first rains. The
possibility of retaining just sufficient soil moisture (typically
at a depth of about 5 cm) under a dust mulch seems never to
have been appreciated in sub-Saharan Africa (SSA). This
technique has been used routinely for many years by farmers
in other parts of the world: in the writer’s experience in
Australia in the 1960s, and in the S Malang and Kediri regions
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of Java in the 1970s; and the writer has successfully tested the
system in countries as far apart as Nigeria and Sulawesi. Such
residual moisture is sufficient to cause germination: roots
grow to explore for moisture, but the leaves remain tiny until
the soil is sufficiently moistened, when the plant develops
rapidly. The technique demands virtually instantaneous
opening and closing of the planting hole to prevent loss of the
very limited moisture. Minimum-tillage equipment that can
achieve this is frequently described in Agriculture for
Development (eg issues 6, 14 and15). Today, one would prefer
to use surface litter (crop residues, etc) rather than a dustmulch.
The use of residual moisture was once common in the flood
plains of Cameroon and Nigeria: sorghum seedlings (rather
than seeds) were planted as floodwaters receded. The
technique would appear to be suitable for modernisation using
minimum cultivation tools such as jab-planters.

Cultural methods and rooting depth
Most subsistence food-crop production in SSA (at least in nonMuslim areas) relies on one tool for cultivation: the hoe. In
densely populated countries such as Malawi, where shifting
cultivation is not possible, annual cultivation with a hoe will
inevitably produce a hard-pan (the equivalent of a plough-pan)
which will restrict root growth. Evidence of this is not difficult
to find. For example, 1992 was a disastrous drought year in
Malawi and a journey from Lilongwe through Dedza, Liwonde,
Zomba and Blantyre to Bvumbwe Research Station passed
through dead, brown maize crops (except for some slight relief
in the micro-climatic zone of Zomba). That is, until Bvumbwe
where (but only within the station boundary) the maize was
miraculously green. The only different feature was that
Bvumbwe had mechanised field cultivation, which would have
broken the ‘hoe-pan’. Examination of root profiles is of
immense value for diagnostic purposes, especially in SSA but,
unfortunately, the researchers had not noticed, and had not
compared root profiles. The Tiyeni method (Andrews, 2015)
also encourages deeper rooting and his illustration of the
linkage between good root development and high yields should
encourage others to emulate those techniques.
Very considerable increases in yields are obtained by some
‘emergent’ farmers in Africa, notably, in the experience of the
writer, throughout those parts of Zambia that are within easy
reach of good transport routes, and in the Bambui region of
Cameroon. The men there have discovered that maize can be
a more lucrative cash crop than any alternative, so they have
introduced bull-ploughing, and they invest in fertiliser and
improved seeds (Figure 5). Some agricultural graduates in
Kenya have also concluded that growing maize can be more
satisfying than sitting in a government office, so started
farming for themselves. Many authors, most recently Woomer
et al (2014) have reported the linkage between the level of
education and the adoption of improved agricultural
techniques. ‘New’ farmers such as these graduates would be
more amenable to adopting non-traditional Conservation
Agriculture (CA) techniques. CA techniques have been
reported frequently in recent years (see, for example, Shaxson
& Kassam, 2015), though there appears to be slow progress in
its adoption by subsistence farmers in Africa.
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characterised (as they are in the Americas and Java/Malaysia)
by each having a wide range of vegetables plus tree crops such
as a banana, a papaya, a lime - and usually many more.

Figure 5. Ploughing with bulls in Kenya

Legumes and fruit crops
The progress achieved by N2Africa (Woomer et al, 2014) leads
to optimism about greater integration of legumes into farming
in SSA. Much of the work reported seems to be a continuation
of the valuable work being carried out with the assistance of
the International Centre for Tropical Agriculture (CIAT) in the
1980s at the Rwanda Agricultural Research Institute (ISAR)
station at Rubona in Rwanda. Hopefully, other simple but
practical technologies which were in use in Rwanda at that
time have not been lost during the period of ethnic violence:
in particular, near Ruhengeri, the interplanting of climbing
beans (Phaseolus vulgaris) in maize approaching maturity, so
that the dry maize stalks would provide climbing poles for the
beans. Similarly, in Malawi between Zomba and Blantyre, it
was common to see pigeon pea (Cajanus cajan - tall bush
forms) planted in established maize to grow to maturity on
residual moisture after the maize had been harvested. A
similar technique was well established in many parts of Java,
where soybeans were sown immediately after the harvest of
rice, to grow on residual moisture; this system was successful
only on medium textured soils (sufficiently moisture retentive
whilst remaining friable).
Other uses for legumes seem not to have been popularised: for
example, the use of Mucuna pruriens which in trials at the
International Institute of Tropical Agriculture (IITA) (Ibadan),
and elsewhere in central Nigeria, seemed to be very effective
in smothering serious weed species such as razor grass
(Paspalum virgatum).
One of the greatest contrasts between smallholder garden
cropping in SSA on the one hand and Central
America/Caribbean and, more pronounced, SE Asia, on the
other is the use of fruit trees. SSA is dominated by industrial
scale plantation crops including tree/bush crops: sugar, sisal,
coffee, tea, cocoa, oil-palm, rubber; but the planters seem not
to have established the gardens so characteristic of plantations
in other parts of the world. With the exception of bananas
(immensely important in the ‘spinal’ Region des Grands Lacs
countries - Uganda, Rwanda, Burundi), SSA tends to be
characterised by extremely limited seasonal excesses: for
example mangoes in Zambia, and avocados around Kisumu in
Kenya. The contrast with, say, Java, where one could buy fresh
fruit in all seasons, is striking. SSA village gardens are not

SSA does not benefit from exceptional botanic gardens such
as those at Bandung (Java) and Kandy (Sri Lanka).
Nevertheless, the technology of fruit-tree cultivation is very
easily transferred, and some fruit tree collections exist. For
example, there is a large collection of mangoes at a research
station near Solwezi in Zambia, which, according to the
researchers, had fruiting seasons that spanned much of the
year; but the staff at the station had no concept of distributing
plants to farmers or gardeners. Bvumbwe (Malawi) also had a
good collection, and did distribute grafted plants to a limited
extent. Rwanda had two valuable collections of avocados, one
at high elevation at Bakuta (Gisovu), the other at the research
station at Rubona (Butare); but, in spite of their exceptional
nutritional value for people relying heavily on maize or
sorghum ‘porridge’, they were not widely distributed. Breadfruit might be expected to be a basic reserve for times when
other staples (maize, sorghum) are short: occasional
established trees can be seen in town gardens, but very few
elsewhere. Jack-fruit (and, perhaps understandably, durian) are
absent. There seem to be no Anonas (soursop and sweetsop),
guava, rambutan, etc. Even melons and watermelons are
rarities. All this in a continent where most of the population
relies on an excessively restricted diet.

The role of research and extension
There is no doubt that the reasons for the failure - and
successes - of the uptake of improved technologies need to be
better understood, and that more effective means for their
diffusion and popularisation need to be found. However, to
quote Hazell (2014) once again: “Participatory research
methods and farmer field schools have been developed as
ways of (1) engaging small farmers more directly in the design
and testing of new technologies to better meet their needs;
and (2) providing information and training on an interactive
basis. Such approaches seem especially promising for
meeting the needs of many women and poor farmers.
However, questions remain about their costs and whether
their impacts can be scaled up beyond the relatively small
numbers of farmers directly involved. New developments in
decentralising the management of public extension systems
and engaging with new partners from the private and NGO
sectors also look promising, but there is still a weak evidence
base about their effectiveness, especially in reaching women
and poor farmers.” The present writer has encountered many
such R & D initiatives (for a partial list see Yates, 1995). In his
opinion, the didactic approach typified by the Training and
Visit (T & V) system promoted by the World Bank in the 198090s seemed inappropriate for African smallholders. The
Belgian based ‘Etude du Milieu et Systemes de Production’
(Study of the environment and production systems) of Rwanda
seemed well designed to identify and resolve smallholder
problems, but would have been immensely expensive on a
large scale: one expatriate (often working for a post-graduate
degree), examining the whole farm problem (‘de rugo au
marais’- from top to bottom) could only cover a very few
villages. There were, and still are, many similar initiatives.
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Too many of these initiatives rely on the inputs of expatriates.
Yet every country has its own Ministry of Agriculture (or
equivalent), each operating some form(s) of Research and
Extension Services. Each has a pool of trained agriculturalists
who are often under-utilised; yet they are the ones with
understanding of local conditions and languages. Their
services could, and should, be rewarded in proportion to their
effectiveness: commensurate with the degree to which they
successfully introduce improved technologies. However, they
will not, necessarily, have personal experience of technologies
used in other countries, so inputs from widely experienced
international experts would still be needed - but to a much
smaller extent than in the past. Such widely experienced
agronomists would not only be able to suggest technologies
that could be transferred from one country to another; they
should have little difficulty in identifying many of the reasons
for adoption or non-adoption of technologies. This requires
some facility with languages. However, the expatriate would
still need to have local interpreters/guides, persons who are
aware of local ethnic complexities. Fortunately, many aspiring
young extension officers are proud of their ability to speak
English (or some other major international language).
The detailed reasons for the variable adoption of new and/or
proven technologies require special investigation; but
researchers/advisers need to appreciate that most subsistence
food-crop production in SSA (at least in non-Muslim areas) is
the responsibility of the women who, for ingrained cultural
reasons, carry most of the responsibilities for maintaining their
families; yet have insufficient money to purchase inputs such
as fertilisers and improved seeds, and whose sole cultivation
tool is a hoe. As previously mentioned, these women have
other, very understandable priorities. Such factors are very
obvious in some cases such as the poor maintenance of vetiver
hedges in Burundi and Rwanda in the late 1980s. Vetiver
hedges are of benefit to future generations; forage grasses feed
their livestock today. Excellent illustrations of non-technical
problems are evident in Malawi: in this densely cultivated
country, one can easily compare different plots. Figure 6
shows four adjacent plots owned by different farmers. Two
plots are good, but the plot in the foreground was obviously
planted too late; the plot in the background was worse planted late and currently overrun with weeds. Cultivating
these plots by hand-hoe is no light task; wasting much of that
effort would not be caused by ignorance or laziness. The most
likely explanation is that the farmer became unwell, or one of
her children fell ill at a critical time.
Examples of the rapid take-up of technology can also be cited,
for example, Yates (1995). Perhaps the most amusing was the
‘adaptive researcher’ at Ngaoundere (Cameroon) who was
infuriated that one of his sweet potato varieties had been stolen
from his demonstration plots; other sweet potato and cassava
varieties were left untouched. He later pointed out these stolen
tubers on sale in the local market (Figure 7). In the writer’s
opinion, this was effective, low cost extension of one successful
result of plant breeding. Similarly (as noted above) some male
farmers have responded to a market signal and have adopted
readily available technology to greatly improve yields of maize.
These drivers must be recognised and taken into account by R
& E workers.
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Figure 6. Comparison of maize plots, Malawi

Figure 7. Sale of demonstration-plot sweet potato, Cameroon
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Newsflash
DFID’s Conceptual Framework on Agriculture,
November 2015
growth in non-agriculture sectors which can provide better
paid employment opportunities for those currently working on
smallholder farms.
This 30-page booklet is in three main sections: first, an outline
of the key opportunities, challenges and risks facing the
agricultural sector, drawing on research funded by DFID and
other agencies over the past ten years; second an explanation
of DFID’s long term perspective on agriculture; and third an
outline of DFID’s future approach to the promotion of
agricultural transformation and supporting rural transition to
benefit the poor.
The first part includes a familiar litany: population growth, a
slowdown in the rate of increase in yields of major staples, the
contribution that agriculture makes to global warming which
in turn threatens continued growth in global output, and
concerns about food safety and zoonotic diseases.
Liberalisation of global food markets has created space and
incentives for the private sector to invest in agri-food systems,
through which the rising demand for food from growing urban
populations can be transmitted to those producers able to
respond.
DFID’s long term perspective on agriculture is summarised in
three propositions:

The last time DFID published a summary of the thinking
underlying its support to agriculture in developing countries
was in 2005. In the intervening ten years, DFID’s funding of
both research and intervention has moved from a focus on
technical change, to the broader understanding of agri-food
systems and value chains, and the policy environment that
influences investment in the agricultural sector by farmers,
other businesses in the sector, and governments. DFID’s
investment in agriculture increased by 140 percent between
2007/08 and 2011/12, with 60 percent of this channelled
through multilateral organisations, since when it has
plateaued.
In this new publication, DFID sets out its understanding of
how support to the ‘agri-food system’ can contribute to three
goals: (i) inclusive economic growth and poverty reduction,
(ii) food security and improved nutrition, and (iii) sustainable
food systems.
Two basic assumptions underpin this conceptual framework:
(i) agriculture still has a part to play in ‘broad-based poverty
reduction and growth’ in most DFID focus countries; but (ii)
its ability to play this part will depend in the long run on

• Sustained wealth creation and a self-financed exit from
poverty depend, in the long term, on economic
transformation and the majority of the rural poor finding
productive and better paid employment outside of primary
agricultural production.
• Despite the need for this transition away from a reliance
on primary agricultural production, agricultural growth
and downstream processing and productivity growth will
remain an important source, if not a driver, of growth.
• In many DFID focus countries, agriculture sector growth
is likely to have a bigger impact on poverty reduction than
growth in other sectors. This is because agricultural sector
growth, where it can be achieved cost-effectively, offers the
most direct route of raising returns to poor people’s main
assets, land and labour.
This perspective identifies three different scenarios which have
become widely used in recent literature on the situation of
smallholder farmers in developing countries. In this
publication, they are translated into a categorisation of
strategies for supporting agriculture:
• ‘hanging in’ where smallholder families can be helped to a
more sustainable and food secure future until sufficient jobs
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are created in non-farm sectors to absorb significant of their
number;

willingness to assign ‘vacant’ land to agribusiness suggests this
is not always the case.

• ‘stepping up’ where a relatively small proportion of
smallholders can become more integrated into markets and
value chains and expand their businesses, responding to
rising demand and able to meet the regulatory demands of
national, regional and global consumers; and

Similarly, while acknowledging the need for stronger
regulation around pesticide use and other food safety hazards
consequent on intensification, it does not mention the
challenges facing underfunded government agencies,
including local governments in devolved administrations,
charged with implementing regulatory regimes and addressing
the widespread adulteration and false labelling of farm inputs.

• ‘stepping out’ where the transition is made to high
productivity, high income non-farm jobs.
DFID will support differentiated strategies, tailored to national
and sub-national realities and based on these scenarios.
Stepping up to more intensive, market driven agri-food
systems will require a particular focus on institutions and
governance of value chains to ensure that smallholders are able
to benefit from available opportunities, as well as public good
investments including transport infrastructure. Hanging in
will require investment in advisory services and research into
more productive, nutritious and drought tolerant crop
varieties, and possibly asset transfers. Stepping out of farming
into higher income opportunities requires sustained support
for job creation in manufacturing and services, and in capacity
building to enable the rural poor to move into these sectors.
DFID retains its overriding commitment to the poverty
reduction/elimination goal of the international community
and so will continue to make major hanging in investments.
Three cross-cutting issues are put into the mix which DFID
will insist are taken into account in its decision making on
future investments in the sector: (i) nutrition and food safety;
(ii) inclusiveness (particularly gender equity); and (iii)
environmental sustainability in the face of climate change and
associated increase in extreme weather events.
The recognition that a one-size-fits-all approach is not
appropriate makes a lot of sense. However, the underlying
economists’ view that markets are inherently benevolent and
governments’ role is to oil the wheels of markets to enable
them to do their job does not necessarily address the
challenges that most smallholder farmers face.
In this conceptual framework, there is no discussion of the
political dimension of the various challenges to inclusive
agricultural transformation. History suggests that such
transformations are hugely disruptive, with large numbers of
smallholder farmers disadvantaged in the short to medium
term. Urbanisation has brought major public health,
infrastructure and security challenges, along with the nonfarm employment anticipated in this publication. Global,
regional and national markets tend, for various reasons, to
direct benefits to the few and it is not clear from this paper how
DFID intends the programmes to which it contributes will
counter this trend.
While the paper acknowledges, for example, that poor
governance of land rights represents an ‘investment risk’,
citing a recent World Bank report on case studies of foreign
investment in commercial agriculture in developing countries;
it implicitly assumes that national governments have an
incentive to ensure that transformation to a smaller number
of larger, more commercial farms does not take place at the
expense of poorer farmers with weak formal land rights and
marginal voices in the national political arena. Governments’
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While the overall conceptual framework may make sense
intellectually, it perhaps underplays the social and political
challenges of supporting inclusive economic growth, including
the distribution of power within value chains and trading
relationships which threatens to marginalise large numbers of
smallholder farmers.
It will be interesting to see, in future publications and in its
funding portfolio, how DFID sees the role of a bilateral
development partner in supporting the three strategies set out
in this paper. Perhaps future publications will also undergo a
final edit to eliminate typos and grammatical errors, such as
references to a ‘principle growth driver’.

Chris Garforth
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Mechanisation: a vital input for smallholder
farmers
Brian Sims and Josef Kienzle
Brian Sims is an agricultural engineer specialising in conservation agriculture and smallholder farm
mechanisation issues.

Josef Kienzle is an agricultural engineer in the UN’s Food and Agriculture Organization in Rome,
Italy, specialising in smallholder mechanisation issues.

Summary
This paper summarises the deliberations at a meeting
convened by the Bill and Melinda Gates Foundation and held
in Beijing in October 2015. Farm power and mechanisation
are essential inputs to raising the labour and land productivity
required to increase agricultural productivity, if the Sustainable
Development Goals 1 and 2 (ending poverty and hunger) are
to be achieved.
The smallholder farm sector demand for mechanisation needs
to be increased to stimulate the product value chain and
activate the input supply chain. The sustainability of
mechanisation from a natural resource conservation point of
view is discussed with reference to the principles of
conservation agriculture. The key is to engage all the
stakeholders in the supply chain and offer a range of suitable
options from which the user can select. The public sector role
in providing access to mechanisation should be restricted to
promulgating enabling policies, building technical and
business management skills for users, and stimulating demand
for the use of mechanisation. The lessons to be learnt from
Chinese experience in making mechanisation available to
smallholder farmers include subsidies, strong extension
services, infrastructure development, and a solid
manufacturing sector that prioritises the smallholder sector.
The implications for sub-Saharan Africa appear to be that
group ownership and custom service provision are the models
to follow. Finally the relevance of an African Centre for
Sustainable Agricultural Mechanisation (CSAM-A), on the
model of CSAM in Beijing, is considered and recommended.

Background
In October 2015, an international gathering of people involved
in smallholder mechanisation issues was convened by the Bill
and Melinda Gates Foundation in Beijing, China. The Grand
Challenges programme of the Foundation engages innovators
from around the world to solve the most pressing challenges

in global health and development. The Beijing meeting
included, amongst many crucial health themes, a track on
accessible mechanisation for smallholder farmers.
The emphasis of the meeting was on development for Africa
and, in particular, three focus countries: Nigeria, Tanzania and
Ghana. There was a strong representation from China to
describe their country’s strategy for smallholder
mechanisation, and its relevance for development in Africa.
There were also important international delegations from the
private sector farm machinery industry, from R&D
organisations, especially the Consultative Group for
International Agricultural Research (CGIAR), UN institutions
such as FAO and the Centre for Sustainable Agricultural
Mechanisation (CSAM) of the UN-Economic and Social
Commission for Asia and the Pacific (UNESCAP), and African
national organisations, amongst many others. This paper
summarises the main issues raised and points the way to
concrete actions that can make the essential farm power and
mechanisation input needed to increase productivity more
readily accessible to smallholder farmers in the African
continent.

Mechanisation - an essential input
Sustainable Development Goals
In September 2015 the UN adopted the 17 Sustainable
Development Goals (SDGs) that will replace the Millennium
Development Goals (UN, 2015). These new goals will frame
the development agendas and political policies of member
states over the next fifteen years. Of these, SDG1 (Ending
poverty), and SDG2 (Zero hunger) are the most compellingly
important for improving the livelihoods of smallholder
farmers. SDG12 (Ensuring sustainable consumption and
production patterns) also fits in well with the pressing need for
Sustainable Crop Production Intensification (SCPI) which will
protect natural resources while producing food for the world’s
growing population. Achieving SCPI will require a sharp
improvement in labour and land productivity in the
smallholder farming sector which produces 80 percent of the
15

Article 3

Table 1. Product value and risk levels along the agricultural produce value chain (after Ndiame, 2015)

food in developing countries. This will mean improved access
to essential crop production inputs including quality seed,
fertiliser and irrigation water, but will also necessitate increased
access to farm power and machinery.
Farm power and mechanisation
There is no doubt that agricultural mechanisation for the
multitude of smallholder farmers in sub-Saharan Africa (SSA),
has been a neglected issue for too long. Farm power applied
to appropriate tools, implements and machines - agricultural
mechanisation - is an essential agricultural input and has the
potential to transform rural families’ economies by facilitating
increased output of higher value products whilst at the same
time eliminating the drudgery associated with human muscle
powered agricultural production. Such an improved situation
for smallholder farmers can enable access to input supply
chains and integration in downstream value chains; thus
providing for more income, renewed business opportunities
and further value addition.
As the global population continues to increase, the rural
population is also expected to decline with people, especially
the young and fit, migrating to urban centres in search of a
life of less drudgery than can be offered by agriculture. There
is also a growing feminisation of smallholder agriculture,
especially in SSA, as women are increasingly left in control of
the farm. Opportunities that agricultural mechanisation can
offer are often underestimated for the elderly and women in
rural areas, and the development of local economies. Currently
50 percent of the population in developing countries live in the
rural sector and this is projected to fall to 30 percent by 2050.
Given the current importance of human muscles in
smallholder agriculture, the implications of limitations in farm
power are grave.
Increasing demand for mechanisation
Smallholder farmers tend to be resource-poor with
correspondingly low incomes. This means that they tend to
put pressure on natural resources and their levels of savings
are low. Low levels of disposable income mean that demand
for farm power and mechanisation inputs will be low, with land
and labour productivity remaining at minimal levels. This
means a continuing cycle of poverty from which is difficult to
escape (FAO, 2013). There is also a parallel cycle of pressure
on natural resources (especially soil and water) which leads to
the same unfortunate end, increased poverty. If demand for
mechanisation inputs can be increased, then a more positive
cycle of events will take place. The resulting improved
productivity will raise levels of savings which in turn will lead
to greater demand for technology and practices to enhance
productivity, including mechanisation. These will lead to
greater productivity and continue the self-reinforcing cycle.
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Further advantages will accrue as higher demand for
mechanisation leads to an increase in supply, permitting lower
per-unit costs for services and increasing demand to establish
a second self-reinforcing virtuous cycle. The challenge is to
make sustainable mechanisation available to farmers so that
the poverty cycle can be broken and improved livelihoods
ensue.
Mechanisation along the value chain
Mechanisation is an essential input not only for crop
production, but also has a crucial role to play along the entire
value chain. By mechanising the whole process of crop
production, adding value from planting to marketing, higher
value and enhanced quality outputs can be produced, rural
employment can be created and sustained, post-harvest losses
can be reduced, and smallholders can be integrated into the
market economy.
Spreading the risk
Ndiame (2015) takes up the need for a value chain approach
and adds the context of riskiness along the line. As can be seen
in Table 1, the value of produce increases along the chain,
while the level of risk involved is variable, peaking during the
crop production mechanisation ‘eco-system’. This helps to
explain why financial services aimed at mechanising
smallholder crop production are frequently difficult to
encounter, or are too expensive for the intended clientele. Put
simply, the risk, due to biological and weather variability and
stresses, is too high.

Sustainable agricultural production
In Africa, the Green Revolution has not had the same impact
as it has in Asia. Mechanisation and intensification levels,
fertiliser use and use of other modern technologies have
remained low throughout most of the continent to date.
However, degraded lands are common across the continent
and it is astonishing to see how soil erosion has progressed in
many regions considering the low level of mechanisation.
There are many reasons for this. One is the continuous use of
the plough (or hand hoe) that leads to soil degradation; the
creation of plough, or hoe, pans in the soil profile; and loss of
fertile top soil. Looking to the future, if Africa should intensify
and mechanise its agriculture on a large scale, it must be done
with care and in line with the principles of SCPI that FAO has
summarised in its ‘Save and Grow’ guidelines, and that has
environmentally friendly and natural resource conserving
conservation agriculture (CA) mechanisation at its heart (FAO,
2011). Farming systems for SCPI will offer a range of
productivity, socio-economic and environmental benefits to
producers, and to other value chain actors and to society at
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large. These will include greater and more stable production,
food distribution and profitability; adaptation and reduced
vulnerability to climate change; enhanced ecosystem
functioning and services; along with reductions in agricultural
greenhouse gas (GHG) emissions and ‘carbon footprint’. In a
nutshell, agricultural mechanisation in the twenty first century
should be simultaneously: environmentally compatible,
economically viable, affordable, adapted to local conditions
and, in view of current developments in weather patterns, also
‘climate-smart’.

Roles of the public and private sectors
Much has been said of the demise of public sector
mechanisation schemes widely promoted in many SSA
countries in the second half of the 20th Century. Rural
mechanisation services, or tractor hire schemes, were wellintentioned efforts to make tractor-powered agricultural
mechanisation available to smallholder farmers. However, the
services were effectively a government subsidy and the
financial burden was all too easy to shed when government
priorities shifted. The schemes were typically overburdened
with a bureaucratic hierarchy which found it difficult to adapt
to the seasonal nature of agricultural operations, so that
timeliness, so essential for yield optimisation, suffered, leaving
farmer clients dissatisfied with the service. Other problems
included: long travelling distances between clients’ farms; poor
rural road infrastructure; erratic supplies of clean fuel;
availability of replacement parts; and effective maintenance
and repair facilities (Figure 1). Studies of the financial
sustainability of public-sector run mechanisation services have
shown that their viability is generally questionable and they
were largely abandoned by the turn of the century.

Making mechanisation accessible
Lessons from China
Smallholder development
China, with a third of the world’s population of smallholder
farmers (with, typically ⅛ ha of land per family) needs public
sector support to sustain and develop its agricultural sector.
Public sector assistance is provided in the form of financial
incentives and subsidies. In addition, there is a strong local
manufacturing capacity so solid technical backup is readily
available. The Chinese government offers a 30 percent subsidy
for the purchase of agricultural machinery. There are also
substantial subsidies for other inputs including seeds, fuel,
agrochemicals and plastic mulch (Fang, 2015). In addition,
the Government applies production subsidies to raise
smallholder farm family incomes; for example, the grain
minimum support price costs $2.2 billion a year. Extension
services are strong and include advice on cropping systems
advances, in parallel with increased mechanisation. Plot
consolidation is encouraged to ease mechanisation. Freer
movement in the rural-urban migration, and the ability to buy
and sell land, has been made possible by a liberalisation of
markets and a trend away from communal forms of farming.
Since the 1990s, this has empowered individual farmers to
make their own decisions, with larger scale properties
emerging. Women, the elderly and children, who tend to be
left behind to care for the family farm, benefit from
mechanisation. Information technology is increasingly used
to modernise farming systems and to facilitate an internetbased extension service (Li, 2015).
Infrastructure development (especially for transport but also
of utilities) is also key to encouraging agricultural
development. As Fang (2015) says: “if you want to get rich [as
a nation] build roads first”.
China’s agricultural machinery industry

Figure 1. Public sector run machinery hire services face an insurmountable
number of technical and administrative obstacles which make them financially
non-viable (Photo: Brian Sims)

The lesson to be learnt is that the public sector should facilitate
mechanisation for smallholder farmers, not attempt to supply
it, however politically attractive that may seem in the short
term. Conversely, the private sector should be empowered to
supply the mechanisation demanded by smallholders through
commercial supply chains. This will ensure that the supply of
services will be sustainable and not be subject to the vagaries
of political and economic climates, as only viable business
models will survive.

China is one of the world’s largest manufacturers of
agricultural machinery, currently experiencing a 20 percent
annual growth rate and an increasing export volume which
reached $10 billion in 2014 (Gao, 2015). Costs are kept to a
minimum and currently tractors are being produced for a price
of $157/hp ($210/kW). Small capacity combines can be
manufactured for $15,000 and currently 150,000 units are
produced annually. Chinese manufacturers are aware of the
need to reform traditional production methods to improve
product quality, and emphasis is being put on this aspect to
improve their international image.
The Chinese-Africa Machinery Corporation - YTO - has a focus
on the transfer of technology in the interests of smallholder
farm development in Africa. Hao (2015) emphasises the
problem of finance acquisition in Africa and considers that lack
of funding for the sector is the first obstacle to be overcome.
There is a clear role for the public sector here. Further
priorities are training in machine operation and maintenance,
while assuring a ready supply of spare parts.
Equipment
The two-wheel tractor (2WT) (6-12 hp) has been a widely
adopted technology, relieving drudgery and taking farm power
17
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away from human muscle and animal-powered agriculture.
Chinese manufacturers displayed examples of the wide range
of attachments available for 2WTs at the meeting in Beijing (eg
Figures 2 and 3).

Figure 2. Datang 2WT
with rotary cultivator
(Photo: Brian Sims)

Delivering mechanisation services to smallholder farmers
The private sector can become involved in the supply of
mechanisation services to smallholder farmers through a
variety of ways, including:
• Group ownership whereby several neighbouring farmers
can unite to form a group which can then invest in
agricultural machinery for the use of all members. Groups
(as opposed to individual farmers) will often gain easier
access to credit on more favourable terms, but there are
recurrent problems associated with this type of
arrangement. Firstly, there is the problem of timeliness all members will probably require the same machine at the
same time. Secondly, there are also questions of who will
operate the machine; and who is responsible for and who
will fund maintenance and repairs? However, the model can
work in situations where there is mutual respect and
confidence.
• Service provision by an owner of agricultural machinery.
This could be a farmer who attends to his own needs first
and then supplies services to neighbours; or it could be a
full-time service provider.

A Centre for Sustainable Agricultural
Mechanisation for Africa?
Figure 3. Huaxing cereal
harvester mounted on a 4
kW (5.4 hp) 2WT (Photo:
Brian Sims)

There is now a move to a preference for four-wheel tractors
(4WTs) (12-18 hp) which provide greater versatility, safety and
ease of operation. They can also be equipped with a greater
variety of implements. In the same way that 4WTs are
emerging as the predominant power source, so combine
harvesters are replacing the reaper + thresher + cleaner
associated with the 2WT systems. Figure 4 is an example of
the low-power 4WTs under discussion and Figure 5 shows a
crawler-mounted crop sprayer for tree crops suitable for
contract work on smallholder farms.

Figure 4. SH 11 kW 4WT
(Photo: Brian Sims)

Figure 5. Datang handoperated, or remotecontrolled, fan sprayer
for tree crops (Photo:
Brian Sims)
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Asia’s Centre for Sustainable Agricultural Mechanisation
(CSAM) is a regional institution of the United Nations’
Economic and Social Commission for Asia and the Pacific
(UNESCAP) based in Beijing. It started operations in 2004,
building on the achievements of its forerunner, the Regional
Network for Agricultural Machinery - RNAM (www.un-csam.org).
A CSAM for Africa (CSAM-A) could play an important role in
lifting the continent’s smallholder farmers out of their cycle of
drudgery and low productivity. Zhao (2015) gives an overview
of CSAM and its relevance to improving smallholder access to
mechanisation services. CSAM is essentially a regional forum
with a vision to achieve productivity gains, improved rural
livelihoods, and poverty alleviation through sustainable
agricultural mechanisation. The objective of CSAM is to
enhance technical cooperation amongst UNESCAP members
and serves as a data and information hub to facilitate
information exchange, knowledge sharing and R&D in
sustainable agricultural mechanisation. CSAM also serves as
a reference point for standards and protocols; a centre for
capacity building; and a facilitator for intra-regional agribusiness development and trade. CSAM’s strategy for
promoting smallholder farm mechanisation includes
encouraging the development of custom hire services (Zhao,
2015). This will include the development of information and
communications technology (especially use of mobile phones)
accompanied by services of market information, training and
access to credit and other inputs.
Developing risk
management strategies is also a priority for the sector.
One clear example of how a CSAM-A could operate to remove
constraints along the production chain was provided by Nweke
(2015) from Nigeria. He explains that constraints (bottlenecks)
can be identified and alleviated, through investment and
investigation, but this gives rise to further challenges as yields
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and production intensification increase. Traditional cassava
production in Nigeria was constrained by pests and diseases
which were overcome by the advent of resistant high-yielding
varieties. Improved yields then met with the bottleneck of
labour for processing which was broken with the design and
application of mechanical processing machines. Further yield
increases created a harvesting bottleneck which was alleviated
by mechanised harvesting technologies. New constraints are
expected as yields and production methods continue to
improve and the yield potential for cassava has yet to be
realised.

Conclusions
Smallholder farmers need farm power and mechanisation to
raise the productivity of their land and labour for
improvements in farm family livelihoods. This essential input
is not only needed for agricultural production, but along the
value chain for farm produce. Mechanisation is needed to
alleviate drudgery and to reduce the load on women, children
and the elderly, all of which equates to an increase in labour
productivity.
In order to feed the increasing world population with finite
(and degrading) natural resources, it is vital that sustainable
mechanisation options are employed. This means increasing
food production whilst conserving soil and water - sustainable
crop production intensification - and calls for the practices of
conservation agriculture to be vastly scaled up and out.
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There is a wide range of appropriate mechanisation options
suited to smallholder farming conditions. All power sources
(manual, draught animal and motorised) can be appropriate.
The important point is to make the options available by
involving all stakeholders in the mechanisation input chain.
This means including farmers, manufacturers, dealers,
academia and policy makers. The private sector must be the
main supplier of mechanisation inputs to ensure sustainability
of supply and service into the future.
The public sector should only be involved in facilitating the
supply of mechanisation inputs from the private sector. Public
sector machinery hire services are likely to be unreliable and
uneconomic; and public sector activities in supplying imported
machinery usually result in poor service support and the
alienation of private sector suppliers.
Improving smallholders’ access to farm power and machinery
inputs is crucial as machinery purchase is often beyond the
means of a large proportion of the sector. Group ownership is
a possibility and can be supported by public sector incentives.
Private sector custom mechanisation services are probably the
most appropriate vehicle and should be supported by public
sector incentives and training.
Africa would benefit from at least one regional centre for
sustainable agricultural mechanisation, based on UNESCAP’s
CSAM model in Beijing, China.
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News from the Field
Turning literature into reality - tales from
a Bangor University MSc Tropical Forestry
summer school in Ghana
In the summer of 2015, 29 students (from 15 different
countries) on the MSc Tropical Forestry (distance learning)
programme at Bangor University embarked on a unique and
shared learning experience, culminating in an intensive two
week residential summer school in the forests of Ghana.
Twenty-four of these students are from developing
commonwealth countries and are grateful recipients of
scholarships from the Commonwealth Scholarship
Commission.
Ghana was chosen as the focus for this tropical forestry
summer school for a number of reasons: English speaking;
democratic and politically stable; with a relatively long history
of forest research; a wide range of tropical forest habitats; a
reputation for progressive forest management and community
participation; and a number of high quality education and
research institutions.
Taking advantage of the latest distance learning expertise and
technologies at Bangor University, students initially spent ten
weeks learning about forestry in Ghana, whilst based in their
home countries. Drawing on historical, biographical, social,
ecological and the latest scientific studies, students were able
to discuss and develop a detailed understanding of the various
issues facing Ghanaian forestry and the livelihoods dependant
on this resource from a variety of perspectives. Online tests
helped students check their progress and understanding.
Students also worked in groups to develop draft research
proposals, with the support of a staff mentor, which were then
‘peer reviewed’ by students from other groups to help improve
the quality of the final proposals. These research proposals
formed the basis for conducting short research projects in
Ghana during the summer school.
What emerged from this process of ‘physically remote
orientation’ was fascinating. Many of the articles focussed on
negatives - insecure tenure, poverty, unsustainable levels of
deforestation, illegal logging, disempowerment of forestry
officials, corruption, vested interests, biodiversity loss,
disconnects between policy rhetoric and on-the-ground
realities.
The generally negative discourse of the literature led to a
consensus that it’s important to consider what type of research
is carried out, what type of research is not carried out and what
is, and is not, reported. Studies, by their very nature, tend to
present partial interpretations of reality and therefore can only
tell part of the truth. This is why we went to Ghana in July
2015: to learn for ourselves about the current situation, to
carry out our own primary research, to develop our own
understanding of the forests of Ghana.
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The first week of the summer school enabled students to get
to know each other in person and was designed to also provide
an in-depth understanding of the forests of southern and
central Ghana. Assisted by the University of Energy and
Natural Resources (UENR), Sunyani, and Kwame Nkrumah
University of Science and Technology (KNUST), Kumasi, we
were privileged to spend a week in the forests of the southern,
western and central parts of Ghana. We visited various forest
sites along an ecological gradient, starting in the lush, wet
evergreen forests of Ankasa and heading north as far as the
forest-savannah transition zone around Kintampo. We learned
from discussions with landowners, tenant farmers, forest
communities, charcoal-makers, permaculture experts, forest
managers, forest scientists and custodians of sacred groves and
monkey sanctuaries. This first week was clearly a success; one
student later commented: “The overview of the forest types
was essential…I feel I now have a much greater appreciation
of tropical forestry across a range of different site types”
(Figures 1-3).

Figure 1. Students conducting forest
regeneration and ecological survey in
Bobiri Forest Reserve, Ghana, July 2015
(Photo: © James Walmsley)

Figure 2. Visit to the Ghana Permaculture Institute, with the Tano Boase Sacred
Grove in the background, Brong Ahafo Region, Ghana, July 2015 (Photo: ©
Bangor University)
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in fact, substantial value can be added to raw bamboo through
the manufacture of furniture and other artisanal products
(along with bicycles). However, such enterprises are presently
constrained by a number of supply- and demand-related issues.
This clearly underscores the huge value in residential summer
schools, which provide students with the opportunity to
investigate current issues for themselves and gain confidence
in their own abilities as effective researchers.

Figure 3. Students held focus group discussions with local farmers to learn about
their use of herbicides in agroforestry systems, Kubease village, Ashanti Region,
Ghana, July 2015 (Photo: © Genevieve Lamond)

The second week of the summer school gave students the
opportunity to implement the research proposals they had
planned previously. Working closely with researchers and field
staff from the Forestry Research Institute of Ghana (FORIG),
students conducted five different research projects, with topics
ranging from forest regeneration and ecology, to herbicide use
in agroforestry systems, the bamboo supply chain, silvicultural
standards in the Bobiri forest reserve, and forest
inventory/growth modelling. Students had the opportunity to
base themselves either at the beautiful Bobiri forest reserve and
butterfly sanctuary, or within the FORIG compound in Kumasi
where they could access facilities and other research
organisations. The students presented the results of these
studies on the final day of the summer school at the FORIG
headquarters in Kumasi, in the company of a number of
FORIG research staff (Figure 4).

The summer school was a huge success, as evidenced by the
overwhelmingly positive feedback we have since received from
students, such as “It was such a privilege to meet my fellow
students and teaching staff; and completely indulge myself in
the fascinating topic of tropical forestry for two weeks”; “It
was great to have that immersion in the forest. Social and
face-to-face networking with lecturers and fellow students
brought the course to life, literally.”
We very much believe that this educational experience has not
only enabled the formation of many new friendships and
contacts, but also enables our part-time students, who are all
employed in the forestry profession, to continue to implement
the principles of sustainable forest management in their own
countries. The next tropical forestry summer school will take
place in 2017.
We would like to thank the Commonwealth Scholarship
Commission, the Forestry Research Institute of Ghana
(FORIG), the University of Energy and Natural Resources
(UENR), Kwame Nkrumah University of Science and
Technology (KNUST) and Professor Philip Nyeko of Makerere
University.
The MSc Tropical Forestry (distance learning) programme is
fully accredited by the Institute of Chartered Foresters, as are
all forestry degree programmes offered by Bangor University.

James Walmsley, Mark Rayment, Genevieve
Lamond and James Brockington
School of Environment, Natural Resources and Geography,
Bangor University LL57 2UW Wales, UK
http://www.bangor.ac.uk/senrgy/ distance@bangor.ac.uk /
j.walmsley@bangor.ac.uk

Figure 4. Students and staff on the final day of the 2015 Tropical Forestry Summer
School, FORIG HQ, Ghana (Photo: © Mark Rayment)

Reflecting on the contrast between the literature and the
reality, perhaps the greatest surprise related to bamboo. Some
literature suggested that there was a notable and growing
bamboo bicycle industry in Ghana, generating employment
and providing an opportunity for more sustainable transport
solutions. The reality we found in and around Kumasi, where
the bamboo bikes initiative is based, was a largely unmanaged
bamboo resource with a very informal and vulnerable supply
chain. Most landowners considered bamboo to be an invasive
weed which, although useful for various subsistence purposes
(eg construction, fencing, agricultural stakes, etc), was
perceived to have little commercial value. Discussions with a
number of bamboo enterprise owners in Kumasi revealed that,
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Newsflash
EFARD Annual Technical and Business Meetings
Standing in for George Rothschild as the UK representative, I
attended the annual meeting of the European Forum for
Agricultural Research for Development (EFARD) in Brussels
on 23-24 November 2015. I had previously served as Executive
Secretary to EFARD from 2009 to 2013. The meetings, which
were organised as technical and business meetings on
successive days, were attended by 20-30 delegates1,
representing eight countries2 and the EC, including academics,
field researchers, donors, NGOs and the private sector. Hillside
Growers from Kenya attended as a guest.
The theme of the technical meeting was Research, innovation,
entrepreneurship and going to scale. Presentations were made
by a Kenyan small- and medium-sized enterprise (SME)
specialised in the export of fruits and vegetables (Hillside
Growers), the EC Directorate Generals for Research and
Innovation (RTD) and International Cooperation and
Development (DEVCO), a German University specialising in
linking students to industry through sandwich type
arrangements and a potential convener of an ‘innovation
partnership’. Breakout groups discussed the relationship
between research, innovation and entrepreneurship and the
role of the public and private sector; concepts of agricultural
research, agricultural research for development and
agricultural innovation systems and how they differ from one
another; how to scale up and scale out successful products of
research; and the selection of indicators to measure uptake and
impact.
Among the outcomes of the discussion were a greater
understanding of the roles and needs of the private sector in
research and product development, notwithstanding
recognition that the public sector remains important,
particularly in basic research and in creating an enabling
environment for SME development. Also discussed was the
potential for linking indicators to the new Sustainable
Development Goals, and the need to assure accountability of
research to users as well as funders.
The Business Meeting, which covered a half day, included
presentations by the EFARD Chair and Executive Secretary.
EFARD’s objectives for the current strategic plan (2014-17) are
centred around dialogue between European partners, support
to global initiatives, and support to inter-regional partnerships.
It was noted that EFARD is dominated by Western Europe and
is strongly Africa-oriented. Costs are the main constraint to
greater participation by members from southern and eastern
European countries. However the Czech Republic (University
of Life Sciences, Prague) is taking a lead in offering to build
bridges to poorer countries from Eastern Europe. Prague also
hosts the Secretariat of the Agrinatura Association and has
offered to host the annual meeting of EFARD in 2016.
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DG DEVCO outlined support to agriculture, food security and
rural development, which amounts to approximately EUR 1
billion annually in thematic and country programmes. Support
to research accounts for a modest proportion of this budgetary
envelope, and includes selected research programmes of the
CGIAR, African regional and sub-regional organisations, which
are currently subject to a strategic review, and support to a
capacity development programme, piloted in eight countries,
with FAO and Agrinatura. There is increasing interest in
innovation (as opposed to research) and a new agricultural
finance initiative is being developed, with launch scheduled for
2016, intended to provide additionality to private sector
funding through investment, advisory services on business
development and value chain analysis.
The Business meeting included updates from EIARD,
Agrinatura, and GFAR (see Box 1).
EIARD does not currently have a formal status, and its 2015
annual meeting considered new options for governance. The
favoured option is to integrate EIARD into the Standing
Committee on Agricultural Research (SCAR), which is a formal
committee of the EU dedicated to research in support of the
Common Agricultural Policy. Integration would formalise
EIARD’s status, while strengthening the international focus of
SCAR and encouraging EIARD to address a broader range of
agricultural research issues. A working group could be
established under SCAR to deal with the CGIAR agenda. The
EIARD Executive Secretary reported that European donors
jointly contributed $317 million to the CGIAR in 2014. Seven
European countries, including UK, hold seats on the CGIAR
Fund Council.
Agrinatura is currently engaged in the capacity development
initiative funded by DG-DEVCO, and has been involved in
monitoring and review of EC support to the CGIAR. Some
Agrinatura members are involved in a new Prointense Africa
Initiative - the proposal will go to the EC early in 2016.
GFAR is currently revising its Charter following a review of
governance and its first ‘Constituent Assembly’ in August
2015. Jointly with the CGIAR, GFAR organises the Global
Conference on Agricultural Research for Development
(GCARD). GCARD is a process, involving a set of national and
regional consultations, and culminating in a global meeting.
The next GCARD global meeting is scheduled to take place in
Johannesburg in April 2016.
1

Noting that Brussels was on the highest state of security alert at the time, this
was a good level of attendance.
2
Belgium, Czech Republic, Denmark, France, Germany, Netherlands,
Switzerland, UK

Newsflash 2

Box 1: Guide to European (and Global) Agricultural Research for Development
(see http://www.ard-europe.org/. This portal has weblinks to the European organisations below).
EFARD, the European Forum on Agricultural Research for Development, aims to strengthen the contribution of European
agricultural research for development to poverty alleviation, food security, and sustainable development in developing countries
by providing a platform for strategic dialogue among European stakeholder groups and to promote research partnerships
between European and Southern research communities. EFARD brings together diverse groups of stakeholders with an interest
in research in development. It was originally conceived as a network of similar fora operating at national level, but with a few
notable exceptions (including Switzerland and Denmark) national multi-stakeholder agricultural research fora are rarely active.
EFARD is also the European regional constituency of the GFAR. The current Chair of EFARD is Patrick van Damme, from the
University of Ghent. The Secretariat is hosted by CTA (Technical Centre for Tropical Agriculture), based in Wageningen, and
Judith Francis is the current Executive Secretary.
GFAR is the Global Forum for Agricultural Research (http://www.gfar.net/homepage ), the umbrella body not only for regional
fora such as EFARD but also for global organisations representing various agricultural research stakeholder groups such as
farmers’ organisations, civil society, private sector, advisory services, academia, etc. GFAR fosters collective actions between
its partners with the aim of making agri-food innovation systems more effective in achieving sustainable development
outcomes. GFAR is hosted by FAO in Rome. The current Chair is Juan Lucas Restrepo Ibiza, who is also the President of the
Colombian Coffee Growers Association. The Executive Secretary is Mark Holderness.
EIARD, the European Initiative on Agricultural Research for Development, aims to promote and implement coherent
European policies at international, regional and sub-regional levels in order to increase impact on poverty reduction, food
security and sustainable management of natural resources in developing countries. EIARD is a grouping of European donors
and is focused on coordinating donor support, largely, but not exclusively, to the CGIAR. Current Chair is Philip Chiverton
(Sweden), the Executive Secretary is Jürgen Anthofer (European Commission).
Agrinatura is an association of more than 30 agricultural universities and research institutes in 17 European countries. It
seeks to nurture scientific excellence through joint research and education among its members and through broader
international collaboration. Its operational arm is Agrinatura-EEIG (European Economic Interest Group). Michael Hauser
(Austria) is the President of both the Agrinatura Association and the EEIG grouping, and Guy Poulter (UK) is the Director of
Agrinatura EEIG.
In the run up to the Paris Conference of Parties to the
UNFCCC, and opposition from some in the NGO community
to the concept of climate smart agriculture (CSA), I gave a
presentation to the meeting exploring the issues around CSA.
This included the situation of agriculture as both a victim and
a cause of climate change, the lack of progress in getting
agriculture on the UNFCCC agenda, and the emergence of the
Global Alliance on Climate Smart Agriculture, hosted by FAO.

Some in the NGOs community are concerned that loose
definitions and an absence of standards leave CSA at risk of
capture by vested interest groups, largely agri-business. There
was some support for the concept of CSA among the EFARD
group and the opportunity to raise and discuss some of the
issues around it was welcomed.

David Radcliffe
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But should we all pay more for our food?
David Colman
David is Emeritus Professor of Agricultural Economics at the University of Manchester, and from
2006-2009 he was President of the International Association of Agricultural Economists.
He has acted as expert advisor to the House of Commons Agriculture Committee, and has worked
as a consultant for various international bodies, including the OECD, FAO, WHO, World Bank, ODA,
and the Canadian, Malawian, and Saudi Arabian Governments, as well as many contracts for Defra
and MAFF. He is the author of textbooks on the Principles of Agricultural Economics, and on
Development Economics.

Summary
David Colman provides a reaction to the article by Andrew
MacMillan and Peter Beeden, Perhaps we all should pay more
for our food, which appeared in Agriculture for Development
23.

Introduction
For their paper in the Winter 2014 issue of this journal, Andrew
MacMillan and Peter Beeden adopt a somewhat enigmatic title
Perhaps we all should pay more for our food (Agriculture for
Development, 23, 10-14). Note that there is no question mark,
nor is there a full stop which might have suggested that the
title is an assertion rather than a question. In any event the
authors do not provide an explicit conclusion on whether food
prices should indeed be forced to rise by policy measures, or
where. However, some of the many policy measures they
broadly advocate in tackling the many externalities associated
with agricultural and food systems globally imply that they do
advocate policies to raise food and agricultural commodity
prices. Selective taxes on foods “with high environmental
footprints” would push up the prices of such things as sugary
drinks, red meat and palm oil; and agricultural input taxes
would raise prices right along the food supply chain from the
farm-gate to the supermarket or street stall.

Higher food prices?
What might be meant by “pay more for our food”, and who
are “we”? “More” in relation to what, for all prices are relative?
The only reasonable interpretation of the title, and the implied
views of the authors, is that a higher proportion of the family
budget would have to be spent on food if all possible steps were
taken to halt the growth of the agriculture and food chains’
harmful externalities, and a start were made in repairing some
of the damage already done. For that to happen would require
the cost of the food basket to rise more quickly than average
family disposable income in future, which in most countries
would mean a reversal of the process of consumer enrichment
in recent years. Agreeing, as the authors cite, that for the UK
“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” the following question arises: is it
likely that the policy measures to reduce externalities would
cause that 12 percent to increase in the UK? Given modest
expected growth in UK average disposable income of, say, 2
percent, the prices of foods in the average basket would have
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to rise by over 16 percent a year. I think it can safely be said
that the proportion of disposable income spent on food in
developed countries is unlikely to rise, and that there is the
capacity for average citizens in more developed countries to
absorb the implications of the measures proposed. Thus it can
only be assumed that to “pay more for food” the authors must
mean that food prices might have to increase nominally
relative to prices of some other goods and services; the sort of
change which occurs all the time in goods markets.
Undoubtedly the concerns raised in the article are profoundly
important and perhaps it would have been helpful to prioritise
the most important and to assess which and where policies to
address them have succeeded or have failed. Many of the policy
instruments proposed by the authors are being deployed in
specific countries to address specific policies, and have been
tried in the past. Successful policy design is complex and
seemingly commonsense proposals are often destined to fail.

Agriculture, the environment and
safety nets
As the paper argues, there is much to be done to establish a
long-term sustainable balance between the agriculture/food
complex and the environment, and much can be done without
attempting to introduce input and consumption taxation
policies which will explicitly raise certain nominal prices. Even
in developed countries, the issues of inequality and poverty are
non-negligible, and are growing given present macroeconomic policies to reduce public expenditure on welfare
safety nets. Nevertheless, such safety nets do exist and the
voluntary sector is plugging many of the gaps which are
opening up in those which do exist relating to food poverty.
For the less-developed countries, policies which would increase
food prices will undoubtedly cause problems and in the
authors’ view “In the short-term, the main focus must be on
establishing or expanding social protection programmes,
targeted on the poorest families”. Even in the absence of new
policies which might raise the cost of the basic food basket, it
would be desirable if public finances permitted more food
poverty relief, but public finances in most poor countries are
seriously constrained, as is international funding for the vast
scale of humanitarian food and general relief currently needed.

Taxation
Taxing goods and inputs to reduce undesirable externalities
such as obesity and pollution seems at first glance an obvious

Article 4

tool to use. However, both experience and analysis indicate
that frequently even high rates of taxation are relatively
ineffective. For example, in relation to the debate about taxes
on foods with high health risks such as drinks with a high
sugar content, recent research for the UK does agree that
raising their price by taxation at the retail level does reduce per
capita consumption, but because of food substitution effects
“The overall impact of a soft drink tax on calorie consumption
is likely to be small” (Tiffin et al, 2015). Similarly, taxing
inputs such as fertiliser in advanced agriculture would have
some impact in reducing usage, but not by great percentages.
Indeed, in a contrary direction, fertiliser subsidies are still
available in various countries (eg India, Nigeria, Brazil) at the
same time as those arguing that reducing the environmental
externalities of agriculture requires higher taxes on energy and
oil-based inputs. Of course that underlines that the policies
that may be most desirable differ between North America/West
Europe and Africa/India say.

Food waste
The paper highlights the figure of 30 percent of waste in the
agriculture/food system. If this could be reduced significantly,
the pressure on land resources could be reduced and it should
also reduce prices for both food products and agricultural
commodities. Again, the measures differ between poor
countries, particularly African, and Europe and North America.
In Africa, the major sources of loss are in pre- and post-harvest,
and this calls for investment in crop protection and storage.
In developed countries, the major offenders, the waste is
principally in the forms of food disposed of unsold at the retail
level and by households. These reflect poor management by
both firms and households, and are stubbornly resistant to
changes in management and practice. There is great potential
here to set in train food price reducing processes, and to avoid
the need for price increasing policies of the types suggested by
MacMillan and Beeden.

The need for improved infrastructure
One key issue, not mentioned in the paper, is the contribution
that improved infrastructure would make to improving the
returns to farmers in poorer areas. This is particularly so in
Africa which, along with South Asia, is where progress in
reducing hunger has been slowest. According to IFPRI’s Global
Hunger Index analysis (IFPRI, 2015), in 2015 the index score
for Africa stood at 35.2 percent, down from 47.3 percent in

1990, while in South Asia the index declined from 47.7 to 29.4
percent over the same period. One of the factors, in addition
to conflicts and weak policies, is the poor road and rail
structures which result in very costly transport between many
farming areas and urban demand centres. That means that
the fraction of urban wholesale prices feeding back to farmers
is frequently low; a bigger factor in low prices and quality of
product than any others. Investment in physical infrastructure
has the potential to greatly alleviate the lot of poor farmers,
expand rural economies and stem some of the flow of people
to overcrowded urban areas.

Conclusions
It is highly likely (Colman, 2010), given future resource
constraints, that agriculture’s terms-of-trade (ie agricultural
commodity prices) will rise against some relative comparators,
with the situation varying by country and commodity.
However the big questions for agriculture in the future are not
about prices, but are about (1) how technological development
will mitigate many of the harmful externalities of current land
use (abuse) systems, (2) how many people will adapt to
establish successful livelihoods in farming, (3) how institutions
and policy will adapt to reduce the pressures to marginalise
many of those living off the land (Von Braun, 2003), (4)
whether satisfactory progress can be made on trade reform to
reduce obstacles to agricultural development in poorer
countries, (5) how in advanced countries consumers can be
educated and led to adopt healthier lifestyles and how
commercial practice, particularly by supermarket chains, can
adapt to reduce food chain waste, (6) how to increase
investment in rural infrastructure in poor countries, and (7)
biggest of all, how to combat major displacement effects in
agriculture due to climate change.
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Much Ado About Mutton
Bob Kennard, 2014
Merlin Unwin Books, Shropshire
Hardback, 224 pages, £20
ISBN 978-1-906122-61-4
Published by Merlin Unwin Books (MUB),
Much ado about Mutton is a
comprehensive history of mutton (the meat
from mature sheep), its production,
marketing and use in Britain. It is a
handsome book, extensively illustrated with
excellent photographs (many taken by the
author), useful charts and maps, and
sprinkled liberally with apposite quotations
drawn from Pepys’s diary, Shakespeare and
their ilk.
The text is encyclopaedic, supported by
some references given in footnotes and a
list of reference sources at the back. Yet it
is written in a style that flows well, drawing
the reader from one fact-packed section to
the next. At the same time the Contents
and Index pages guide the reader to sample
here and there to satisfy particular interests
and to answer specific queries.
The author, Bob Kennard, is a TAA member
who, MUB’s website tells us, “was a leading
figure in the campaign to maintain the UK’s
network of small and medium-sized
abattoirs and cutting plants. He has been
involved in the development of the organic
sector in the UK, in the Mutton Renaissance
group, and as an advisor to various bodies
including the Welsh Government”. Bob’s
role in the Renaissance campaign explains
why the book’s Foreword was written by
HRH Prince of Wales.
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As a young man Bob “spent over a decade
in Nigeria, Swaziland and Malawi, working
hands-on with livestock and small-scale
farmers and then as an advisory consultant
with bodies including the World Bank, the
African Development Bank and the EU”.
Then, “back in the UK, from 1988 to 2008,
he and his wife Carolyn set up and ran
Graig Farm Organics, a pioneering and
multi-award-winning
organic
meat
company, which worked with local farmers
selling their mutton and other meat
throughout the UK. They also established a
large organic livestock farmers’ marketing
group selling lamb and beef nationwide”.
That breadth and depth of experience,
matched by a passion for sheep, their
rearing and their products, shine brightly
throughout
this
entertaining
and
informative book.
As well as explaining the various aspects of
sheep husbandry in the UK, the book
explores the origins of phrases such as
“Mutton dressed as lamb” and “Bellwether”.
And it provides insights into the
geographical clues of the golden age of
sheep farming and wool production. These
include the names of old pubs, places and
roads, clumps of Scotch pines (on the
drovers’ routes) and, of course, the
architectural heritage of the wool churches:
“The vastness of the wealth which wool
provided can be judged from the more than
1,500 medieval churches in East Anglia
alone, the great majority of which were
rebuilt in the 14th and 15th centuries on
the revenues created from woollen cloth”.
Complementing this account of physical
history is the section on Shepherding, which
explains the year-round demands of
husbandry and the importance of the
knowledge (by man, dogs and sheep) learnt
from the long experience of often rugged
landscapes and the handing-down of
proven best practices. The continuing
interest in shepherding as a livelihood (a
vocation more than a job) and country life,
is reflected in the success of the recent
book The Shepherd’s Life: A Tale of the Lake
District by James Rebanks.
Useful aids for the reader at the back of the
book are a Glossary of Sheep Terms, an
annex with a detailed list of Sheep Breeds

(native, introduced and derived), and a
Directory of Suppliers (sourced in 2014) of
mutton, the latter complemented by recipes
drawn mainly from UK traditional cooking.
Notwithstanding that the book has only
minor mentions of tropical mutton
production and a limited description of links
to Australia, New Zealand and South Africa,
it is likely to interest TAA members and likeminded ‘agriculturalists’ given that it is such
an entertaining and informative read.
Complementing the book is the website
www.muchadoaboutmutton.com
Bill Thorpe

From Lab to Land: women in ‘push-pull’
agriculture

International Centre for Insect Physiology
and Ecology (icipe), 2015
ISBN 978-9966-063-08-3
Available at http://www.push-pull.net/women
_in_push-pull.pdf
This engaging 40-page booklet is not a
scientific enquiry into ‘push-pull’ nor an
academic discussion of the gender
dimensions of agricultural research and
innovation. Rather it uses the welldocumented success of ‘push-pull’
technologies in tackling the twin menaces
of stem borer and Striga to showcase the
varied roles that women play in the
development of farm-level innovations, their
promotion and their adaptation. It is based
on interviews with over 75 women,
including international and national
scientists, farmers, extension staff and
farmer-trainers. Their stories give us
personal insights into the particular
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struggles that women have to engage in to
succeed in a professional and farming world
in which so often men’s voices are more
readily heard.
The booklet begins by reminding us of the
science and practice of ‘push-pull’.
Desmodium planted in rows between
maize or sorghum gives off chemicals which
repel the stem borer moth while also
inhibiting the growth of Striga; and Napier
or, more recently, Brachiaria grasses planted
around the plot attract the moth which lays
its eggs on them instead of on the grain
crop. The grass also provides fodder, while
the Desmodium fixes nitrogen in the soil.
The system brings particular benefits to
women farmers, reducing labour needed
for weeding and increasing production of
staple foods for the family.
We are then taken through three stages:
from the experimental research that led to
the identification of the key elements of
‘push-pull’, through the process of
dissemination and promotion, to application
of the technology in the field. This
conventional trichotomy does not, however,
reflect a traditional linear, top-down ‘transfer
of technology’ mind-set: it is rather a
convenient device to explore the different
roles that women have played in different
aspects of the innovation process. The
interaction between farm and laboratory is
clear in many of the women’s stories, with
successive phases of work in the laboratory
and research plots informed by the
experiences and experiments of farmers,
including work to tackle emerging pest
problems in the ‘push and pull’ plants.
The scientists speak of the barriers to entry
facing women, but also of the opportunities
provided by international scholarship and
collaborative programmes to enable
aspiring women scientists to follow their
chosen education and career pathways.
Even with financial and mentor support,
however, women continue to face the
challenge of balancing family responsibilities
with the demands of academic study and
research. Those who have reached senior
and influential positions speak movingly of
the strains put on family relationships and
the different ways in which these have been
resolved.
Promotion and dissemination of ‘push-pull’
is still predominantly a male activity: among
both extensionists and farmer-trainers
there are far more men than women, in
contrast to the majority of women among
farmers who have taken up and applied

‘push-pull’ in their own farms. It is
interesting that most of the women farmers
featured who have become farmer-trainers
are widows: although not a theme picked
up in the text, perhaps that status provides
opportunities to play non-traditional roles
that are less easy for married women in
rural communities.
It is among the farmers that the ingenuity,
innovativeness and sheer persistence of
women comes through particularly strongly.
Familiar themes of lack of access to land,
efforts to persuade male decision makers
in the family to embrace the technology,
adaptation of the technology to fit with
available resources - and determination to
succeed with an innovation that they see
bringing real benefits to their family in
improved nutrition and income - shine
through their stories. Efforts to take the
technology to Ethiopia also show how
differences in family structure, in gender
relations, in land tenure and in the history
of farmer groups make it necessary to
develop new approaches to promotion and
dissemination.
The personal stories show a world in which
gender roles and relations are in flux.
Attitudes are shifting, at different rates in
different places, and in different ways within
the same community. For every tale of an
unsupportive husband who initially refuses
access to land or a woman whose ‘pushpull’ plot is taken from her by her husband’s
extended family there are women who
speak of cooperation within the family, of
men and women working together to reap
the benefits of this new technology. ‘Pushpull’ has become a catalyst for change in
some communities; several of the women
involved in promotion and dissemination
note their careers and success are
challenging entrenched attitudes. Women
farmers are becoming more proactive in
seeking advice.
The upbeat tone is set by the Foreword
from Dr Segenet Kelemu, ICIPE’s Director
General and Chief Executive Officer, who
refers to her early years growing up in an
Ethiopian village and experiencing first hand
the ‘unequal burden’ borne by women in
Africa. But the final word goes to Kenyan
farmer Paskalia Shikuku: “This programme
made us change as women. Women are
now at the front in this area. At ‘barazas’,
women are standing and teaching. We have
to fight, not just wait to be given things.”
Chris Garforth

Status of the world’s soil resources - main
report and technical summary
FAO and ITPS, 2015

FAO and Intergovernmental Technical
Panel on Soils, Rome
xxxix + 608 pages
ISBN 978-92-109004-6
Available to download at:
https://www.researchgate.net/publication/28
6455438_Status_of_the_World’s_Soil_Reso
urces_-_Main_Report
Status of the World’s Soil Resources - Technical
Summary at:
http://www.fao.org/3/a-i5126e.pdf
This book, prepared by a team including
more than 150 contributing authors, is the
first systematic comprehensive description
of global soil resources; their role in
ecosystem processes; the effects of human
activities on the historic and current
changes in their qualities; the impacts of
those - mainly negative - soil changes on
ecosystem services; and governance and
policy responses to soil change.
The first 240 pages of global relevance
contain much technical detail, particularly
the core chapters 6-8 (soil status, processes
and trends; multiple impacts of soil change
on ecosystem services and responses to
them; governance and policy responses).
These are followed by assessments of soil
change in eight regions, from sub-Saharan
Africa to Antarctica, summarising nine
specific soil threats such as erosion, soil
nutrient depletion, loss of organic matter,
contamination and pollution; and selected
case studies from individual countries (280
pages). The 70-page Annex describes the
characteristics and distribution of nine
major soil groups, their main agricultural
uses and their ecological services.
The main message of the book is that most
of the world’s soil resources are in only fair,
poor or very poor condition, but that
27

Bookstack

further loss of soil resources and functions
can be avoided.
Sustainable soil
management based on scientific and local
knowledge and evidence-based, proven
approaches and technologies can increase
food supply, improve climate regulation and
help safeguard ecosystem services.
The book provides evidence and a wealth
of detail on the wide range of issues
discussed in the chapters and sections, but
the authors emphasise two overarching
concerns. Firstly, while the book discusses
technical, ecologic, economic and policy
aspects mostly at global, regional and
national levels, effective responses in most
places have a basis in local action by
individual land managers because of the
local variation in soils, landscapes, climate,
and social and economic conditions.
Secondly, an understanding of the
interconnectedness and consequences of
actions at different levels, from national to
local, is central to effective governance and
policies.
The systematic structure of the book, the
clarity of the text and the many pertinent
figures and tables make both the large
issues and the often detailed technical
sections accessible to a diverse readership,
including scientists, interested laypersons
and policymakers. A vast number of
references (eg 22 pages after the 46-page
Chapter 6) gives access to the literature
behind the report. The separate ‘Technical’
Summary volume clearly summarises the
main issues in non-technical language for a
wider readership.
The Preface of the main report gives a clear
overview of the chapters, quoted below:
“In Chapter 1, the principles of the World
Soil Charter are discussed, including
guidelines for stakeholders to ensure that
soils are managed sustainably and that
degraded soils are rehabilitated or restored.

28

For a long time, soil was considered almost
exclusively in the context of food
production. However, with the increasing
impact of humans on the environment, the
connections between soil and broader
environmental concerns have been made
so new and innovative ways of relating soils
to people have begun to emerge in the past
two decades. Societal issues such as food
security, sustainability, climate change, carbon
sequestration, greenhouse gas emissions,
and degradation through erosion and loss
of organic matter and nutrients are all
closely related to the soil resource. These
ecosystem services provided by the soil and
the soil functions that support these
services are central to the discussion in the
report.
In Chapter 2, synergies and trade-offs are
reviewed, together with the role of soils in
supporting ecosystem services, and their
role in underpinning natural capital. The
discussion then covers knowledge - and
knowledge gaps - on the role of soils in the
carbon, nitrogen and water cycles, and on
the role of soils as a habitat for organisms
and as a genetic pool.
This is followed in Chapter 3, by an
overview of the diversity of global soil
resources and of the way they have been
assessed in the past.
Chapter 4 reviews the various
anthropogenic and natural pressures - in
particular, land use and soil management which cause chemical, physical and
biological variations in soils and the
consequent changes in environmental
services assured by those soils. Land use
and soil management are in turn largely
determined by socio-economic conditions.
These conditions are the subject of Chapter
5, which discusses in particular the role of
population dynamics, market access,
education and cultural values, as well as the

wealth or poverty of the land users.
Climate change and its anticipated effects
on soils are also discussed in this chapter.
Chapter 6 discusses the current global
status and trends of the major soil
processes threatening ecosystem services.
These include soil erosion, soil organic
carbon loss, soil contamination, soil
acidification, soil salinisation, soil biodiversity
loss, soil surface effects, soil nutrient status,
soil compaction and soil moisture
conditions.
Chapter 7 undertakes an assessment of the
ways in which soil change is likely to impact
on soil functions and the likely
consequences for ecosystem service
delivery. Each subsection in this chapter
outlines key soil processes involved with the
delivery of goods and services and how
these are changing. The subsections then
review how these changes affect soil
function and the soil’s contribution to
ecosystem service delivery. The discussion
is organised according to the reporting
categories of the Millennium Ecosystem
Assessment,
including
provisioning,
supporting, regulating and cultural services.
Chapter 8 of the report explores policy,
institutional and land use management
options and responses to soil changes that
are available to governments and land users.
The regional assessments in Chapters 9 to
16 follow a standard outline: after a brief
description of the main biophysical features
of each region, the status and trends of each
major soil threat are discussed. Each
chapter ends with one or more national
case studies of soil change and a table
summarising the results, including the status
and trends of soil changes in the region and
related uncertainties.”
Robert Brinkman

Article 5

Soil compaction versus sustainability
T Francis Shaxson
Francis Shaxson worked in land husbandry and tea research in Malawi 1958-1976; in village
agriculture in India 1976-1980; on land husbandry in Brazil 1980-1988; and in Lesotho 1988-90; as
a consultant to the Food and Agriculture Organisation of the United Nations (FAO) and development
agencies for Governments of several countries until 2002. He was awarded the Hugh Hammond
Bennett Award by the Soil Conservation Society of the USA in 1995. He is now retired, but still
writing.

Summary
Soil compaction destroys soil porosity, which is an essential
component of sustainable soil management. This article
considers the causes of soil compaction, how porosity works,
and how to rehabilitate and then prevent compacted soils.

Introduction
As human populations grow, and climate change creates
greater variations in weather conditions which make
agriculture less certain of desired benefits, the capacity of
many soils to sustain and raise output per unit area are
increasingly under threat. This article brings to notice soil
compaction as an often-unremarked but avoidable adverse
aspect of inadequate or improper soil management.

Introduction
“The prevalent shallow cultivation of the land tends to cause
the formation of a compacted layer below the level of
ploughing, impeding root penetration and absorption of
moisture, and allowing removal of surface soil by rainwash ”
(Trapnell & Clothier, 1936; Trapnell, 1942 - with reference to
NE Rhodesia, now Zambia).

Figure 1. Planting-ridges scratched-up by ‘khasu’/hand-hoe from a surface already
compacted by several years of annual pre-crop tillage, Lilongwe, Malawi, 1975
(Photo: TF Shaxson)

Compaction by machine
On mechanised farms the same effect can be caused by eg
disc-tillage equipment (Figure 2).

This was written before the days of using agricultural tractors,
indicating that the compaction already noted was probably a
result of mainly hand-powered farm implements and/or
pressures of animal-drawn implements, together with the
effects of repeated pressures of human feet on bare soil.
The ease with which water (and air) can enter and/or move
through, or be retained, within a given volume of soil - when
considered as both a rooting-zone and as a storage-volume is mediated by the proportions of different sizes of soil pores
which are present both at the surface, and beneath.
Compaction by feet and hand-hoe
In hand-tilled agriculture, where ridge-and-furrow land
preparation is the norm - and particularly during the rainy
season - the furrows are physically compacted by the repeated
passage of feet, for planting, weeding, inspection for pests, etc.
The results become more-obvious when crop-residues have
been removed, and ridges are re-formed before the rains return
(Figure1).

Figure 2. Repeated annual tillage with disc-harrows on a commercial farm (to
‘fluff-up’ the topsoil before seeding soyabeans) has, simultaneously produced a
compacted subsurface layer (from which the uppermost layer of the proposed
rooting-zone has subsequently been eroded away), and induced runoff of water
(which otherwise would have soaked into the soil profile). A common problem in
many areas of Brazil, and elsewhere, Taguatinga, Brazil (Photo: TF Shaxson)
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One of the particular advantages of organic-matter bindings is
that they contribute to the dynamic life-processes of soilinhabiting organisms, both by their carbon content and the
chemical nutrients which they contain. The breakdown of Crich materials such as mulches, composts, and other
organic/carbon-rich materials by soil-inhabiting biota produces
both living and non-living linkages, eg roots, fungal hyphae,
complex polysaccharide bonds, between particles which
contribute to stability, formation and re-formation of soil
aggregates, contributing dynamic processes which favour
ecosystem-sustainability.

Figure 3. A soya-bean seedling’s roots distorted by encountering subsurface
compaction, (as shown to the NW of the soil auger at top of Figure 2) Mato Grosso
Sul, Brazil (Photo: TF Shaxson)

A second effect of this sub-surface compaction is restriction to
the growth of crop roots (Figure 3).

Features of soil porosity
Soil pores are spaces between both individual soil particles and
between aggregates of linked soil particles. Such attributes are
shown in Table 1 and Figure 4. In undisturbed conditions of,
say, a natural grassland or forest, where climatic and biological
processes have enabled the build-up of carbon-rich organic
matter, this is both processed, stirred and burrowed-through
by the actions of soil-inhabiting fauna and flora of many types.
The ‘porosity’ of the soil is indicated by the frequencies and
3-D distribution of spaces of different sizes between the
particles. The spaces are weakly/strongly capable of retaining
water against the ‘pull’ of gravity. The strength of retention of
water held between soil particles is governed by the curvature
of the meniscus at the air/water interfaces between the solid
particles and the water. The smaller the angle, the ‘tighter’ the
water is held.
In a dynamic and productive soil, inter-particle
ligands/bindings between particles are provided by carbon-rich
‘organic’ materials, in addition to any physical/chemical
binding. The strength of such bindings determines the ease
with which individual soil particles can be dislodged.

Figure 4. In a compacted soil profile, the spaces through which air, water and
roots could move have been squashed or eliminated, inhibiting root-development;
rates of exchange of root-respiration gases with the above-ground atmosphere are
diminished; the strength with which water is retained by surface-tension is
increased, thereby decreasing the ease of downward movement of infiltrating
water. Retention and through-flow of water, beyond the needs of plants, also
becomes restricted so that runoff across the surface, under the influence of gravity,
becomes greater in both volume and velocity (Source: Shaxson,1999; after Schwab
et al, 1966)

A ‘bulk-density’ value quoted for a single sample of soil does
not take account of the relative degrees of porosity which
would be indicated by the ‘pore-size distribution’ in a particular
sample. Neither will it automatically be indicative of the entire
soil profile to its full depth, nor provide specific indication of
relative volumes of different sizes of pores to the full depth,
and hence the capacity to retain and/or transmit water
downwards in response to gravity, and/or permit two-way flow
of roots’ respiration gases.

Table 1. Soil pores and their attributes (after Schwab et al, 1966a; Russell, 1988; and Hamblin, 1989)
Description of
pores

Pore-size (mean
diameter), mm

Ants’ nests and
channels
Worm holes
Rooting pores

25-50

Inter-aggregate
fissures.
Transmission pores
Storage pores
Residual pores
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0.5-3
>0.1-0.3
>0.05
0.0002-0.05

Attributes of pores
Allow water to drain out and air and roots to enter.
Allow water to drain out and air and roots to enter.
Root sizes: seminal roots of cereals 0.1mm; tap-roots of non-cereals
>0.3mm; root-hairs 0.005-0.01mm
Allow water to drain out and air to enter; air-filled unless soil is watersaturated.
Retain water against gravity that plants can use. May be water-filled or
air-filled.
Usually water-filled. Retain water against gravity and against suctions
exerted via plant roots (‘Wilting Point`: ca1400cm water /15bar,
representing the water-retaining force exerted by the menisci at the
water/air interfaces between adjacent solids).

Article 5

Soil in good condition has a mix of pore-sizes, capable of
‘buffering’ productive potential over time, in accord with the
dynamics of air + water flow down through the 3-dimensional
soil matrix, until it meets a less-porous horizon which limits
further vertical downward flow under gravity.
Water drainage in response to gravity is from largest pores first,
then progressively from smaller pores until movement of water
is halted by retentive forces of strongly-curved menisci at interparticle interfaces. At the same time, and thereafter, water-loss
from the soil-body continues by evaporation directly through
the network of spaces, as well as by evapotranspiration through
the roots and stems of plants against limiting capillary menisci,
until liberated to the atmosphere through the above-ground
plant parts, especially leaves.
The architecture of a building cannot be worked-out from a
chemical analysis of the rubble; nor can its former usefulness.
The loss of voids within a soil’s architectural units results in a
decline of its stability, productivity and usefulness for the
chosen purpose, as illustrated by Figure 5.

The overall effects of these processes, which lead to runoff and
soil erosion, diminish a soil’s productivity and usefulness and
also decrease the capacity of soils for self-repair. This
diminishes the active processes involved in self-sustainability
and self-repair across time, occurring at rates that equal or
exceed the effects of damaging counter-forces eg wind, rain,
runoff, inimical temperatures, man’s mismanagement of the
available resources, and other impediments to landscape
stability and self-regeneration.

Favouring sustainability
Processes contributing to sustainability
“Of particular importance for sustainable agriculture is the
enhancement of soil water-holding capacity and drainage.
This is very dependent on the kinds of soil biological activity
that lead to better particle aggregation, creating soil that can
be both better aerated and infused with water at the same
time. The ability of soil systems to absorb rain runoff - to
capture what Savenje (1998) has characterized as “green
water”, ie water that can be stored and used in situ - will
become more and more essential in this century as variability
in the timing and amount of precipitation is likely to become
more extreme, which has dreadful effects on most
agriculture.” (Uphoff et al, 2006).
Implied in this description is the assumption that the biological
activity in soils must be enabled to continue to ‘enliven’ soils
and maintain their productive and other purposes - creating
and re-creating porous aggregates and cycling plant-nutrients
liberated by the decomposition of carbon-rich organic matter.

Figure 5. Time-lapse series of the demolition of two apartment-blocks over the
course of a few minutes. The physical materials remain, but the useful spaces,
and thereby the integral usefulness of the structures, have been lost (Source: The
Independent Saturday Review (UK), 23 July 1998)

A comparable effect can be produced by large raindrops
impacting on bare soil surfaces. These can break-up unstable
aggregates exposed at the surface, splashing dislodged particles
upwards and outwards from each drop’s impact-site, which
(when returning to the surface) can create a thin but relativelyimpermeable crust of filtered-out particles across the soil
surface which hinders water infiltration, thereby provoking
runoff (Figure 6).

A soil in ‘good’ condition is one which has an adequate
abundance of aggregates physically stabilised by soil pores and
particles across a range of sizes, variously capable - to different
degrees - of receiving, and retaining water and nutrients which
can be readily decomposed, and recycling carbon-rich organic
matter accessed by plants, across a range of non-limiting water
tensions. These same interconnecting ‘passageways’ allow
excess water to percolate downwards towards groundwater.
When empty, they also permit the exchange of root-respiration
gases - oxygen and carbon dioxide - between the soil body and
the above-ground atmosphere.
These attributes are sought in the development, promotion
and applied use of Conservation Agriculture, as indicated by
Kassam et al (2015) (Figure 7):
• Lesser slope chosen for an annual crop;
• Straw of previous crop provides:



permeable cover to protect soil against raindrop impacts,
sun/temperature extremes;
source of organic matter as substrate for soil microbes
leading to greater ongoing soil aggregation;

• Rows aligned along the contour of the land-surface to
encourage water infiltration rather than run-off.

Figure 6: Left: a recently-tilled soil, well-structured, porous. Right: its exposed
surface has been ‘crusted’ by intense rain-fall (Photo: TF Shaxson)

31

Article 5

This is called: ‘Conservation Agriculture’.

Conclusions
Soil compaction can be caused by rainfall, hand tillage and
mechanical tillage. Sustainable management of soil requires
the avoidance of compaction in order to retain its porosity.
Compacted soils can be rehabilitated, and managed
sustainably, by Conservation Agriculture approaches.
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Figure 8. At Kadambo, N Malawi, decompaction of the soil (at back), as compared
with the effects of long-continued conventional tillage by hand-hoe on
unimproved soil in the foreground, resulted in marked improvement in crop
growth, due primarily to improved penetration of rainfall into the soil, facilitating
better expression of the plants’ and soil’s potentials (Photo: J Crossley)

Interacting components of systems needed to sustain the
land in good condition
• No mechanical tillage;
• Carbon-rich mulch-cover as buffer against raindrop impact
and temperature extremes;
• Rotation/associations of crops;
• N-fixing legumes in crop mix;
• Cover of organic (= carbon-rich) materials permeable to
water and gas exchange;
• Varied quality organic matter for:


Microbes’ energy and nutrition;



Formation and stability of soil aggregates;



Immediate and greater long-term transformation;

• Once soil is brought to good condition, minimise further
soil disturbance from tillage and compaction.
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News from the Field
The UK at the Milan Expo - Feeding the
Planet, Energy for Life
The World Expo 2015, in Milan from 1 May to 31 October with
the core theme of Feeding the Planet, Energy for Life, aimed
to highlight one of the most pressing challenges of our time how to feed and sustain an expected rise in the world’s
population to 9 billion by 2050.
Built on a 110 hectare (272 acre) site on the outskirts of Milan,
145 nations built pavillions providing a promenade of undulating
tents, bizarre buildings and innovative architecture, and creating
a world fair to celebrate food, agriculture and healthy eating.
More than 20 million people visited, with some queuing for up
to seven hours to enter the most popular pavilions such as Japan,
Italy and the United Arab Emirates.

Grown in Britain
Milan Expo 2015 provided a global platform to promote UK
international agendas and showcase British innovation,
creativity and global leadership. The UK’s participation theme
was Grown in Britain and Northern Ireland, led by UK Trade
and Investment (UKTI) with support from seven Government
Departments.
The UK created a stand-out Pavilion(Figures 1 and 2) inspired
by the role of the bee in the global ecosystem, and offering
visitors a unique experiential journey. It also formed the
platform for a six- month global programme of UK business
events and cultural activities, linked to the challenge of feeding
the planet.
Some 21,000 companies have been supported at events globally
through this campaign. Over 800 UK companies participated in
the GREAT weeks in Milan (a series of trade missions coinciding
with the World Expo), showcasing the best of UK science and
innovation, food and drink, agri-technology, healthcare, life
sciences, and creative industries. Companies from across the UK
have benefitted from business contacts and deals facilitated in
Milan through the business programme, which was designed to
help UK companies use Milan Expo to access international
markets for their business. This has helped generate more than
£180 million for the UK economy to date.

The UK Pavillion
Of the 100 crops that provide 90 percent of food worldwide, 70
are pollinated by bees. The UK Pavilion at Milan Expo 2015 was
inspired by the journey of the honey bee and highlighted the
vital role of pollination in the global food chain. It was a
metaphor for how the UK is a hive of innovation and creativity
helping to feed the planet. The UK Pavilion took you on an
immersive, multi-sensory journey, by leading you through a
British orchard and wildflower meadow, before entering a 14

Figure 1. The UK Pavillion

metre high hive. A series of landscapes told the story of how
Britain contributes world leading solutions to some of today’s
greatest challenges for food security as follows:
• The British Orchard - Pollinators work together to
benefit the whole environment. A rapidly changing world
is making the task of ending global food shortage ever
harder. The UK is committed to working with its partners
across the globe to spread prosperity, improve lives and
deliver a sustainable future for all. The UK benefits the
wider ecosystem by helping to tackle complex, worldwide
challenges such as poverty, hunger, humanitarian crises and
climate change. Great solutions are grown in Britain.
• The Wildflower Meadow - A field of opportunities. The
UK is home to world leaders in science, business and civil
society, committed to building a more sustainable global
economy. The UK offers a welcoming and fertile
environment that enables ideas to flourish and acts as an
international magnet for talent. The UK was recently rated
as the easiest of the major European economies in which
to do business and as the most innovative major world
economy. Great entrepreneurs are grown in Britain.
• The Hive - A hive of innovation and creativity. The UK
is a hive of innovation and creativity helping to feed the
planet. As a centre for world-class research and
creative talent, the UK is a base from which to explore new
frontiers and address global challenges. Less than one per
cent of the world’s population lives in the UK - yet our
innovators have helped shape the modern world. Great ideas
and innovations are grown in Britain.
• The UK Pavillion - Where creativity, business and
science combine. To feed a growing global population, we
need more creative thinking, smarter technology and
increased international collaboration. Bees are a good
example of social insects which rely on each other for
survival. Grown in Britain demonstrated how British
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Award Winning Pavilion

During the six-month run of the World Expo, the UK Pavilion
attracted more than 3.3 million visitors. This made it a popular
British attraction, second only in visitor numbers to the British
Museum over a comparable timeframe.

The UK Pavilion was designed by Nottingham artist Wolfgang
Buttress and built by Stage One, York-based construction
specialists, Manchester-based architects BDP and structural
engineer Tristan Simmonds.

The UK Pavilion has won a host of other design awards,
including Blueprint’s award for Best Public Use Project with
Public Funding, and an international jury prize from the Italian
National Association of Architects.

science, technology, creativity and flair for international
partnership are contributing to world leading solutions.

It is the second time in a row that the UK has won a gold medal
at a World Expo. In 2010, in Shanghai, it was won by the UK
Pavilion Seed Cathedral designed by Thomas Heatherwick.

New home for The Hive
The Hive will now be a captivating addition to Kew’s already
impressive range of iconic buildings, and is expected to be open
to the public by early June 2016, with the exact date to be
announced in due course. Entry to The Hive will be included
in a day admission ticket to Kew.

What next for Milan Expo?
Figure 2. The UK Pavillion seen from inside

Inspired by Nottingham Trent University research into the
health of the beehive, The Hive was built from many pieces of
aluminium, and illuminated by nearly 1,000 lights, with
orchestral sounds, constantly changing as they responded to
activity within a real beehive.
The UK’s Pavilion was awarded the World Expo organising
committee’s highest design accolade, the Bureau International
des Expositions (BIE) gold award for architecture and
landscape.

Previous Expos, such as Hanover 2000 and Seville 1992, left
disappointing legacies, with many of their pavilions left to
decay for lack of funds and a vision. The public authority
which owns the Milan Expo area has suggested creating a
University campus, retaining the Zero and Italy pavilions, and
is working with the Government on possible options.

Elizabeth Warham FRSB
UKTI Agri-Tech Organisation
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Summary
The cultivation, uses and benefits of the Moringa tree are
considered in the context of the Pacific Island Countries and
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Territories. This multi-purpose tree could provide the basis of
agroforestry systems that provide food, health and
entrepreneurial opportunities for local conditions.
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Introduction
Geographic Spread
A fast-growing tree, Moringa oleifera Lam. is native to the subHimalayan tracts of Northern India, and was first described
around 2,000 BC as an Ayurvedic medical herb. From India,
it has spread eastwards to lower parts of China, Southeast Asia
and the Philippines; and spread westwards to West Asia, the
Arabian Peninsula, East and West Africa and finally to the West
Indies, Mesoamerica and South America.

Figure 2. Farm where
Moringa is fed to
livestock, Labasa, Fiji
(Photo: Vinesh Prasad)

many indigenous cultures, its healing properties have long been
recognised. Numerous studies conducted on the plant have
confirmed these claims (eg Fahey, 2005; Farooq, 2012).

Figure 1. Moringa tree, Va’vau,
Tonga (Photo: Vinesh Prasad)

Local names
In the twenty Small Islands Developing States (SIDS) of the
Pacific, fourteen have either introduced or cultivated it (Prasad &
Joshi, 2015). M. oleifera is the most widely cultivated species of
a monogeneric family, the Moringaceae, and it is known in over
82 countries across Asia, Africa, and parts of the Middle East,
although thirteen species are known to occur. Known by over
200 different names in different regions - natives call it miracle
tree, life-saving tree, multipurpose wonder tree, mother’s best
friend, clarifier tree, etc because of its myriad benefits. In English
it is commonly referred to as drumstick tree, horseradish tree,
nutritional dynamite, benzolive. In the SIDS of the Pacific,
vernacular names are: saijan in Fiji, and katdes in Guam, etc.

Uses
Virtually every part of the plant is used for human and animal
foods, health and nutrition, biomass production, biogas, fencing,
foliar fertiliser, green manure, water and sugarcane juice clarifier,
etc (Table 1). It is therefore quickly becoming popular, and in
demand, particularly due to its high nutritional value, medicinal
properties, and income-earning potential. Countries in the Pacific
Island Countries and Territories (PICTs) grow M. oleifera which
was either brought in by locals who saw its benefit, or by
expatriates who came to work in these countries. Fiji is the first
country in the region to export both Moringa leaves and fruit to
Australia and New Zealand, as fresh food for fellow Fijians who
have settled in those countries. A total of 358kg of leaves and
around 150kg of drumsticks were exported in 2014 from Fiji
(Ministry of Agriculture statistics).
Moringa contains essential vitamins and minerals, amino acids,
and antioxidants, and is used to treat malnutrition in children in
many developing countries. It is also prescribed to pregnant and
lactating women due to its high calcium and iron content. In

Figure 3. Women preparing the Moringa leaves, Kabara, Fiji (Photo: Vinesh
Prasad)

Different parts of the Moringa tree are eaten as a vegetable. The
leaves, pods, seeds and flowers have been part of the local diets for
many years. It can be consumed either fresh, dried or in powdered
form; on its own, as part of dishes and sauces, or simply boiled
and enjoyed as tea.
Moringa seeds were also found to be an excellent source of an oil
called ‘ben oil’, with a quality comparable to olive oil. Extraction
can even be done in the home where seeds from mature pods are
roasted, mashed and boiled in water, and the oil allowed to
separate overnight. The oil can be used in making soap,
cosmetics, and as a lubricant for watches. Other parts, such as the
bark, are used for its fibers, which are made into ropes and mats.
The wood from the tree can be used as firewood for cooking, while
the tree itself can serve as a fence to mark boundaries, provide
moderate shade for other crops, and help reduce soil erosion.
Leaves and branches are also used as animal feed. Among its
many interesting properties is the ability to cleanse and purify
drinking water. The powdered form of Moringa seeds functions
as a coagulant binding impurities present in the water (Jahn,
1981, 1988).
To add to its array of impressive properties, the Moringa plant is
easy to grow and thrives in areas with low water levels, making it
tolerant of long dry spells. It can tolerate high alkalinity and can
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Table 1. Distribution and use of Moringa in the Small Island Developing States*
Country
Fiji

Local Name
Saijan

Presence and introduction
Use
Present, introduced by Indians Food, medicine and
income
Tonga
Present, introduced by Mr
Tea and soup
Moringa
Benabe, Filipino expert
working for Tonga Water
Board.
Cook Island
Present, introduced by a local Fence post, food
Moringa
(soup) and medicinal
who returned from New
Zealand
Samoa
Present, introduced by
Medicinal and Food
Moringa
expatriates
Republic
of
the Drumstick
Present, introduced by
Food (soup) and
Marshall Islands
expatriates from Philippines
greens in meats,
medicinal
Guam
Present, introduced by
Food (soup) and
Katdes
expatriates from Philippines
greens in meats,
medicinal
Federated
Food, medicine and
Miracle Tree Present, brought in by NGO
States of Micronesia
ornamental
Kiribati
Present, introduced by FAO
Food, medicine and
Moringa
experts
live fence post
Tuvalu
Present, introduced by Dr
Very new to the
Moringa
Iqbal of FAO a few years
community but few
back under Food Security
use it as Moringa tea
Project
Solomon Islands
Present, introduced by
Food and medicine
Moringa
expatriates from Philippines
Vanuatu
Present, introduced by
Food and medicine
Moringa
expatriates from Philippines
Papua New Guinea
Present, introduced by
Food and medicine
Moringa
expatriates from Philippines
Nauru
Present, introduced by
Food and medicine
Moringa
expatriates from Philippines
American Samoa
Present, introduced by
Food and medicine
Moringa
expatriates from Philippines
*Information obtained by either visiting the countries or communication with Heads of
Agriculture and Forestry Departments.

even grow in sandy soil. These characteristics make it appropriate
in areas such as the Pacific, where the type of soil makes it difficult
to grow most types of vegetation.

Conclusions
Given its multi-dimensional benefits, Moringa could be an ideal
multi-purpose tree in the Pacific region for promotion in
agroforestry models. Agroforestry farming systems were the
traditional way of farming in the region, but the quest for
agricultural trade resulted in farmers abandoning this approach
in favour of mono-cropping. However, with recent increasing
impact of climate change, soil degradation and noncommunicable diseases (NCDs), it is important to help the
communities to build resilience against such chronic problems.
One such approach is to establish agroforestry farms with multipurpose trees that not only provide food security, but also help in
addressing nutrition gaps, contribute to improved health and wellbeing, provide entrepreneurial opportunities in which the local
people can engage, and contribute to adapting to climate change.
With little soil preparation and some help from composting, local
communities could greatly benefit from the wonders of Moringa.
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International Agricultural Research News
The use of
drones; and
the on-going
CGIAR reform
Droning On
Recent years have seen a dramatic rise in
the use of Unmanned Aerial Vehicles (UAVs)
- or drones as they are commonly known and they are rapidly becoming
commonplace on farms around the world.
In the USA, for example, a primary use of
drones is for mid-season crop health
monitoring. Through the use of NearInfrared (NIR) and Normalized Difference
Vegetative Index (NDVI) sensors, a crop can
be inspected far more quickly than through
the traditional method of walking the fields.
Drones are also being widely used on farms
for tasks as diverse as inspecting irrigation
equipment, identifying and mapping weed
infestations, monitoring cattle herds and
mapping soil fertility to guide variable rate
fertiliser application.
Drones are also increasingly being used as
a tool in agricultural research and a few
examples are given in the following sections
of their growing use by the International
Agricultural Research Centres.
Working together on UAVs
In late 2014, a workshop was held on the
International Livestock Research Centre
(ILRI) Campus in Nairobi to discuss the
potential use of drones for remote sensing.
The workshop, financed by the Bill and
Melinda Gates Foundation, was attended
by 32 participants from five International
Agricultural Research Centres as well as
scientists from national and regional
institutions in Kenya, Tanzania, Uganda
and Nigeria.
A large agenda was identified for the use of
drones in agricultural research, from crop
yield forecasting to monitoring soil,
animal, plant and ecosystem health. The
new technology is expected to substantially
improve the accuracy and timeliness of
data collected on a wide range of subject

matters and that this, in turn, will help
guide decision-making and improve the
effectiveness of interventions in rural
areas. However, a key obstacle to the
future use of drones that was discussed at
the workshop is the difficulty of obtaining
flight permits in many African countries.
This is proving to be a significant hurdle
that still has to be overcome before drones
can be fully established as a routine tool for
agricultural research in the continent.
Surveying sweet-potato in East Africa
One of first activities following on from the
Workshop was the assembly of an
octocopter (a drone with 8 rotors) on the
World Agroforestry Centre (ICRAF)
Campus in Nairobi. This was followed by
intensive testing by ICRAF scientists
working together with their counterparts
from the International Potato Centre (CIP),
ILRI and the University of Nairobi. A team
of CIP scientists from South America and
Africa, together with scientists from
national institutions in Kenya and
Tanzania, then took the octocopter to the
Lake Zone of Tanzania to test it as a lowcost tool for gathering field data on
sweet-potato.
The drone was fitted with a multispectral
camera to capture and measure light in the
visible and near-infrared wavelengths. Each
plant species has a small but measurable
difference in the wavelengths of sunlight it
reflects, and measuring this spectral
signature can help researchers identify from
the air whether a crop is sweet-potato or
something else. It can sometimes even help
them identify the actual variety of sweetpotato being grown. Furthermore, this
spectral signature may also reveal whether
a crop is thriving and likely to produce a
large yield or whether it is stressed by
drought, has a nutrient deficiency or is
under pest or disease attack. Multispectral
images can often detect such conditions
before they can be seen by eye.
The trial was considered a resounding
success and plans are underway to use the
octocopter in other areas. The work was
carried out as part of a larger project on the
use of drones to get more detailed
information on crops than is possible from
satellites. The researchers plan to eventually
superimpose images obtained by drones

over larger-scale images from satellites to
provide more accurate data on nationwide
crop production than is currently possible
or affordable.
Speeding the breeding at CIAT
On a plot of land at its headquarters near
Cali, Colombia, scientists from the
International Centre for Tropical
Agriculture (CIAT) and the University of
Tokyo are working together to develop a
research facility to be used for evaluating a
large number of genetically different plant
lines, a process known as phenotyping. A
wide range of different growing
environments can be created in the plot,
for example it can be sheltered to reduce
the amount of rainfall received, or extra
water can be supplied through irrigation;
additional fertiliser can be added to, or
withheld from the soil. In order to speed
up the collection of data, a quadcopter (yes
– a drone with 4 rotors) equipped with a
multispectral camera is flown in a grid over
the plot, guided by GPS. It is able to
capture data on the response of hundreds
of different breeding lines to various
applied stresses. The use of the drone is
enabling highly accurate data to be
collected far more quickly, at much more
frequent intervals and with less damage to
the plants and soil than is possible through
measurements made by scientists
tramping around the plots.
“Our high-throughput phenotyping
platform opens the way for innovative
approaches to developing new varieties of
rice and cassava that can thrive under stress
environments”, says Joe Tohme, Director of
Agrobiodiversity Research at CIAT.
IRRI Aerial Security
At the International Rice Research Institute
(IRRI) in the Philippines, drones are used
not only to collect scientific data from rice
plots but also to help protect the research
farm itself. Aerial patrols are flown six
times a day in support of ground security
teams. Mr Glenn Enriquez, IRRI’s head of
security says: “If one of our ‘pilots’
operating the drones spots any unusual
activity, they call the ground team to check
on the situation. In the past, cows have
been spotted grazing on the rice fields at
night, which could affect the scientists’
experiments, and may not have been
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detected without the use of drones
equipped with thermal imaging cameras.”
Research Impact monitoring
Frédéric Kosmowski, a research associate
of the CGIAR’s Standing Panel on Impact
Assessment (SPIA), has recently pointed
out the potential use of drones for
measuring the impact of agricultural
research. In many situations, collecting
geo-referenced baseline data is essential for
monitoring the impact of research
interventions over a wide area. Drones
frequently offer the cheapest solution to
collecting such data and for measuring
changes over time. As the CGIAR Centres
increasingly see the need to accurately
measure the impact of their work, so costeffective tools such as drones are likely to
become ever more popular.
The Ongoing CGIAR Reform
The CGIAR reformation continues apace
with major changes expected in 2016. The
Fund Council and Fund Office, as well as
the Consortium and its Board will all be
disbanded during the year. The system will

adopt a new, simplified governance model
and organisational structure, through the
creation of a single CGIAR System Council,
comprising representatives of all key
stakeholders, and supported by a System
Office located in Montpelier, France.
Following the approval of the Plan for the
Transition to the Establishment of the
CGIAR System Organization last
September, another key document, the
Partnership Framework, is now being
prepared that will lay out the general
principles and objectives of the new system
and the roles and responsibilities of the
various entities within it. These are
expected to include, in addition to the
System Council and System Office, the
Centre’s Standing Committee (CSC), the
Independent Science and Partnership
Council (ISPC), the Independent
Evaluation Arrangement (IEA) and the
Internal Audit Unit (IAU). A search is
underway for an Executive Director to
provide overall leadership for the new
System Organization.

In parallel with the restructuring, the CGIAR
is currently developing its next portfolio of
research programmes (CRPs). As things
stand now, there will be eight commoditybased Agri-Food Systems programmes, and
four Global Integrating Programmes,
focusing on nutrition, climate change,
policies and institutions, and land, water
and ecosystems. Crosscutting work on
gender and capacity building will be
enhanced and international platforms will
be created to coordinate and promote the
work on genetic resources and Big Data. In
addition it is planned that the activities of
the various CRPs will be better coordinated
at the country level through the
development and execution of specific ‘site
integration plans’.
The new portfolio will be developed and
approved before the end of 2016 to enable
implementation to begin in early 2017.
More details will be given in future editions
of Agriculture for Development. Watch
this space!

Geoff Hawtin

Newsflash
The TAA joins the UK Plant Science Federation
(UKPSF)
Last year, the TAA was invited to become a member of the
UKPSF (http://www.plantsci.org.uk/) and I had the good
fortune to be accepted as the TAA representative. As the name
implies, this interest group focusses on plant science and its
concerns in science education and policy, particularly within
UK institutions, but increasingly with world-wide links and
global issues. For those with primary interests in livestock, it
should be pointed out that, whether through forage,
concentrates or pasture and rangelands, there are still links to
the world of plants!

so watch this space. Unfortunately, the pressures of keeping
to the agenda meant that there was no time to chat with other
representatives; the one exception being a conversation with
the KTN (Knowledge Transfer Network) representative who
expressed interest in projects in Africa, by combining forces
with TAA members who have good practical knowledge of the
region. This opportunity will be closely monitored. Finally,
there will be a UKPSF conference on 11-12 April, to be held at
the John Innes Centre, Norwich (http://www.plantsci.org.uk/
events/uk-plantsci-2016).

The UKPSF is an offshoot of the Royal Society of Biology, but
also with representation to the Global Plant Council. Currently
experiencing the challenge of securing additional funding and
an executive officer to replace Dr Mimi Tanimoto, who left at
the end of October, much of the AGM on 30 November was
taken up with how to attract new donors and the legal
structure during this interim. Meeting the 20 or so other
attendees was appreciated, along with the opportunity to make
suggestions on future annual plant science conferences on
subjects that just happen to chime with those of TAA members,

There is a major contrast between the TAA and other
organisations represented at the UKPSF: the fact that these
other institutions both direct and record their scientific
research and output. TAA is a society of like-minded
individuals who are free to pursue whatever career or interest
comes their way, but there is no central repository beyond the
Ag4Dev journal and its predecessor (which I believe only
capture a small fraction of our work).
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To those who worry that much of our work is not done under
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the restrictions of randomised plots and other statistically rigid
constraints, we nonetheless constitute a valuable link in the
interface between science and the ‘real world’. To this end I
have begun compiling a database of TAA members, past and
present, with the wish to build a database with all published
information in specialist magazines, newspapers, meetings etc.
So as not to display unfair biases, this will be for all subject
matter, not just plant-related. Could you please help by
sending the output of yourself or of a former colleague (with
necessary approval from whoever can give this)? I believe this
will eventually be a splendid store of knowledge that otherwise
is in danger of disappearing forever.

I am after titles, unless you feel moved to include the articles
themselves, with no cut-off on previous years. Please include
full name and membership number. The category of
specialisation is not always helpful - for example consultant v
agronomist v agriculturist, and one of the delights of working
abroad is that you often cross boundaries that would be
frowned upon in the UK. Please send either by email:
Ianineden@aol.com (or to coordinator_ag4dev@taa.org.uk if
you prefer), or by snail-mail to Ian Martin (TAA SW), 64
Ranelagh Road, St Austell, Cornwall, PL25 4NT. Thank you!

Ian Martin

Opinions Page

(The views expressed here by individual
members do not necessarily reflect those
of the editors or the Tropical Agriculture
Association)

Farmer sovereignty and cooperation in global
agriculture

Are things getting better or worse in terms of farmer
sovereignty and farmers cooperating to improve that during the
past four years? – you decide! Terry Hehir NSch (Nuffield
Scholar), organic dairy farmer and chairman of Australian
Nuffield Farming Scholars, addressed the Oxford Farming
Conference (OFC) in January 2012 saying that farmers must
work together to drive the industry in a more sustainable
direction.
The OFC-commissioned report, Power in
Agriculture (www.ofc.org.uk) showed the current waterintensive (70 percent of the world’s freshwater withdrawals are
for farming), fertiliser-intensive and energy-intensive
agricultural practices of European (and North American)
countries are unsustainable in the near future.

Hehir warned that power in global agriculture is being lost from
the hands of farmers. Dismantling of the Australian Wheat
Board, under pressure from the World Trade Organisation, has
led to volatile prices and wheat growers becoming beholden to
a few large corporations. He also said tomato farmers who
supply the processed tomato market have suffered the same
fate. One leading grower had commented that he is now little
more than a “specialist irrigator who strictly observes the
planting and growing regime prescribed by the trans-national
corporation (TNC).” Hehir warned that “the only beneficiaries
of TNCs are the shareholders themselves.” Seventy percent of
the global seed market is now in the hands of three companies,
and 80 percent of the land planted with major field crops in the
USA is owned or licensed by the agribusiness Monsanto. Mr
Hehir said this situation is incompatible with sustainable
practices such as saving and replanting seed. He also said that
the interplays of power between TNCs and retailers, between
whom farmers feel the squeeze, unable to pass on costs down
the food chain, have affected agriculture’s ability to compete
with other sectors. In Australia, agriculture cannot compete
with the mining sector, which requires a similar skill set but
can offer much higher pay.

Voices within UK farming have already warned that
supermarket pressures and rising input costs are putting
unsustainable pressures onto farmers. Many farmers are unable
to afford to take on or support apprentices. Mr Hehir suggested
that the only way to effectively combat corporate muscle is by
organising into cooperatives. He used the example of several
successful dairy cooperatives from Europe, the USA and
Australasia. He said that by organising to promote common
aims and interests, farmers could withstand the pressures of the
TNCs and retailers.

However, successful cooperatives can become targets for takeover by TNCs and producers’ greed should not affect their
sense; surrendering control for short-term financial gain
irreversibly affects the balance of power. Hehir stated that a
cooperative must be equipped with constitutional checks to
ensure that successful co-ops cannot easily surrender their
power, which would inhibit any opportunistic member prepared
to “cash the co-op family silver without respect for the
economic power of future farming generations.” He concluded
that, “farmer cooperatives are the only logical structure to
address the power imbalance as agriculture journeys further
down the path of TNC domination.”

John Wibberley
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The International Year of Pulses: what are they
and why are they important?
Teodardo Calles
Dr Teodardo Calles is an Agricultural Officer in the Plant Production and Protection Division (AGP)
of the Food and Agriculture Organization of the United Nations (FAO). He is an agronomist who
has worked on research projects to improve low-input agricultural systems, including grasslands,
through the inclusion of leguminous species; he has expertise in legume plant genetic resources
and taxonomy. He is currently in the ‘Ecosystem Management and Agroecology’ team, working
on legume-based cropping systems. He is also a member of the International Year of Pulses
Secretariat and Steering Committee.

Summary

Assembly declared 2016 as the IYP. Pulses are inextricably
linked to:

The aims of the UN’s International Year of Pulses are
introduced. Pulses are defined and listed, and their
contributions to health, nutrition, and agricultural
sustainability (including adapting to climate change) are
explained.

• Food security, since they are a critical and inexpensive
source of plant-based protein, vitamins and minerals for
people around the world, especially for subsistence
smallholder farmers.

Introduction

• Human health, since their consumption can prevent, and
help to manage, obesity, diabetes, coronary conditions, etc.

Pulses have a special place this year because the United Nations
(UN) General Assembly, at its 68th session, declared 2016 as
the International Year of Pulses (IYP) (UN, 2013). However,
despite the importance given to pulses by the UN General
Assembly, I repeatedly hear the same question: “what are
pulses?”. According to FAO (1994), pulses, a subgroup of
legumes, are crop plant members of the Leguminosae family
(commonly known as the pea family) that produce edible
seeds, which are used for human and animal consumption.
Only legumes harvested for dry grain are classified as pulses.
Legume species used for oil extraction, (eg soybean (Glycine
max (L) Merr) and groundnut (Arachis hypogaea L)), and
sowing purposes (eg clover (different species belonging to the
genus Trifolium L) and alfalfa (Medicago sativa L)) are not
considered pulses. Likewise, legume species are not
considered as pulses when they are used as vegetables (eg
green peas (Pisum sativum L) and green beans (Phaseolus
vulgaris L)). Thus, when common bean (Phaseolus vulgaris
L) is harvested for dry grain, it is considered a pulse; but when
the same species is harvested unripe (known as green beans),
it is not treated as a pulse. A list of crops that are considered
to be pulses (FAO, 1994) are presented in Table 1.
Pulses are important food crops that can play a major role in
addressing future global food security and environmental
challenges, as well as contributing to healthy diets. In
recognition of the contributions that pulses can make to
human well-being and to the environment, the UN General
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• Sustainable agriculture, since they are able to biologically
fix nitrogen and free soil-bound phosphorous.
• Climate change adaptation, since they have a broad genetic
diversity from which climate-resilient varieties can be
selected and/or bred.
Despite these benefits, the per capita consumption of pulses
has steadily declined in both developed and developing
countries. This trend reflects changes in dietary patterns and
consumer preferences; but the most important reason is the
failure of domestic production to keep pace with population
growth in many countries. Additionally, despite the economic,
social and environmental importance of pulses, their
production has not increased at the same rate as other
commodities such as cereals (Alexandratos & Bruinsma, 2012).
To overcome these challenges, relevant stakeholders must
promote and implement appropriate policies, and increase
investment in research and development, and extension
services, focusing on pulses-based cropping systems. The
main objectives of the IYP are therefore to: (i) raise awareness
of the contribution of pulses to food security and nutrition, (ii)
encourage stakeholders to increase production and improve
productivity of pulses, and (iii) highlight the need for enhanced
investment in research and development, as well as extension
services, in order to achieve the previous objectives.

Article 7

Table 1. Plants that are considered to be pulses according to the FAO (1994) classification
Vernacular namea

Scientific nameb

Common bean
Lima bean
Scarlet runner bean
Tepary bean
Adzuki bean
Mung bean
Mungo bean
Rice bean
Moth bean
Bambara bean
Broad bean
Common vetchc
Pea
Chickpea
Cowpea
Pigeon pea
Lentil
Lupinesc
Hyacinth beand
Jack beand
Winged beand
Guar beand
Velvet beand
African yam beand

Phaseolus vulgaris L
Phaseolus lunatus L
Phaseolus coccineus L
Phaseolus acutifolius A Gray
Vigna angularis (Willd) Ohwi & H. Ohashi
Vigna radiata (L) R Wilczek
Vigna mungo (L) Hepper
Vigna umbellata (Thunb) Ohwi & H Ohashi
Vigna aconitifolia (Jacq) Maréchal
Vigna subterranea (L) Verdc
Vicia faba L
Vicia sativa L
Pisum sativum L
Cicer arietinum L
Vigna unguiculata (L) Walp
Cajanus cajan (L) Huth
Lens culinaris Medik
Several Lupinus L species
Lablab purpureus (L) Sweet
Canavalia ensiformis (L) DC
Psophocarpus tetragonolobus (L) DC
Cyamopsis tetragonoloba (L) Taub
Mucuna pruriens (L) DC
Sphenostylis stenocarpa (Hochst ex A Rich) Harms

a

All species listed here are considered to be pulses, but some of them are regarded as vegetables
when harvested unripe.
b
(www.tropicos.org).
Scientific names are sourced from the updated taxonomic database Tropicos (www.tropicos.org).
c
Used primarily for animal feed.
d
Species of minor relevance at the international level.

Linking pulses to nutrition and health
Like all legume species, pulses have high protein content,
which is particularly important for human nutrition. They
contain 20-25 percent of protein - two to three times more
protein than cereals. When pulses are eaten together with
cereals, the protein quality in the diet is significantly improved
(Singh & Singh, 1992).
Pulses are part of a healthy diet. They have low fat content
and, like other plant based foods, they do not contain
cholesterol. The Glycaemic Index, an indicator of blood sugar,
is low in pulses; and they are also significant sources of dietary
fibre. Since they do not contain gluten, they are also suitable
for celiac patients. Additionally, pulses are rich in minerals
(iron, magnesium, potassium, phosphorus, zinc) and Bvitamins (thiamine, riboflavin, niacin, B6, and folate), all of
which play a vital role in human nutrition and health.
According to Campos-Vega et al (2010), consumption of pulses
may reduce the risk of cardiovascular disease; pulses may have
a role in preventing diabetes and reducing breast cancer risk;
and increased consumption of pulses may protect against
obesity. Additionally, pulses are important crops for
subsistence farming around the world (see Figure 1), and one

of the major staples of poor smallholder farmers (Martiin,
2013). Pulses are therefore considered an inexpensive source
of protein that can improve the diets of people worldwide.

Figure 1. Common bean (Phaseolus vulgaris L) planted for own consumption in
Rio Grande do Sul, Brazil (Photo: Teodardo Calles)

Pulses and sustainable agriculture
An important attribute of pulses is their ability to biologically fix
nitrogen. In symbiosis with certain types of bacteria (ie
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Rhizobium and Bradyrhizobium), these plants are able to convert
atmospheric nitrogen into nitrogen compounds that can be used
by plants, while also improving soil fertility (Nulik et al, 2013).
Some varieties of pulses are also able to free soil-bound
phosphorous, and this nutrient plays an important role in the
nutrition of plants (Rose et al, 2010). The presence of pulses in
agro-ecosystems helps to maintain and/or increase vital microbial
biomass and activity in the soil, thereby nourishing those
organisms that are responsible for promoting soil structure and
nutrient availability (Blanchart et al, 2005). A high level of soil
biodiversity not only provides ecosystems with greater resistance
and resilience against disturbance and stress, but also improves
the ability of ecosystems to suppress diseases (Brussaard et al,
2007). These features are particularly important for low-input
agricultural production systems.

‘comfort zone’. Since climate experts suggest that heat stress will
be the biggest threat to bean production in the coming decades,
these improved pulse varieties will be of critical importance,
especially for low-input agricultural production systems.
Pulses also help mitigate climate change by reducing dependency
on synthetic fertilisers. The manufacture of these fertilisers is
energy intensive and emits greenhouse gases into the atmosphere,
thus their overuse is detrimental to the environment. Finally,
many pulses also promote higher rates of accumulation of soil
carbon than cereals or grasses (Jensen et al, 2012).
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Figure 2. Cultivation of orange tress (Citrus L species), cassava (Manihot esculenta
Crantz) and common bean (Phaseolus vulgaris L) in an agroforestry system in
Rio Grande do Sul, Brazil (Photo: Teodardo Calles)

Pulses cannot improve on-farm diversity per se, so if a farmer
changed from cultivating a single cereal species to cultivating a
single pulse species, there would not be any change in the onfarm diversity. However, pulses are a critical component of
multiple cropping systems eg intercropping, crop rotation,
agroforestry (see Figure 2), and these cropping systems obviously
have greater species diversity than monocrop systems. Increasing
species diversity of cropping systems not only results in more
efficient use of resources, namely light, water and nutrients (Giller
& Wilson, 1991), but also increases yields and lowers the risk of
overall crop failure. Furthermore, intercropping systems not only
permit greater underground utilisation efficiency due to their root
structures (Li et al, 2006), but also deep rooting pulses like pigeon
peas can provide groundwater to intercropped companion species
(Sekiya & Yano, 2004). The use of indigenous pulses such as
bambara beans can contribute to improved food security because
they are adapted to local production and consumption systems.

How are pulses related to climate
change?
Pulse species have a broad genetic diversity from which improved
varieties can be selected and/or bred - an attribute that is
particularly important for adapting to climate change because
more climate-resilient varieties can be developed from this broad
diversity. According to Russel (2015), scientists at the International
Center for Tropical Agriculture (CIAT) are currently developing
pulses that can grow at temperatures above the crops’ normal
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News from the Field
Tea growers team up in Scotland
Who would have thought it - tropical tea as a high value
diversification crop for the UK!
Another first for TAA member Nigel Melican of Bedford-based
international tea consultants Teacraft Ltd (www.teacraft.com).
As well as having tea-growing clients in England and Wales,
Teacraft is now helping smallholders to grow tea commercially
in the distinctly chilly climate of Scotland.
Walled gardens in Victorian times and earlier enabled the
supply of exotic fruits and novel vegetables to big houses
despite the chilly Scottish weather. Now, walled garden owners
in eastern Scotland are set to grow a new exotic crop - tea.
Encouraged by Susie Walker-Munro’s launch of her home
grown Kinnettles Gold tea last November, a group of eleven
walled garden owners have formed the Scottish Artisan Tea
Producers Network, and are planning to plant out their tea
bushes later this year.

Specially selected cold-tolerant tea seed has been imported
from Nepal and volunteer work has commenced filling pots
and sowing seeds in glasshouses, formerly used for potato
breeding. The glasshouses have fan ventilation, shade, heating
and grow lights (Figure 1).
The Scottish Artisans group has been awarded a grant by
Scotland's Rural College (SRUC) for a study to pinpoint
challenges and opportunities for Scottish tea growing. The
study will report in April and is being undertaken by Nigel
Melican. Nigel says “we shall highlight practical solutions to
growing tea under conditions very different to the hot tropics
- certainly tea can be grown in Scotland but we need to be
innovative to make it commercially viable.” The report will
be freely available to anyone in Scotland who envisages
growing tea on any scale.
One day perhaps, locally grown tea may be seen as Scottish as
whisky or haggis?

Susie has been learning to grow tea on her Forfar farm for the
past seven years. Last year, with the skilled help of Teacraft
associate consultant Beverly-Claire Wainwright, she processed
and sold her first ever batch of Scottish grown tea to Pekoe Tea
of Edinburgh. Jon Cooper, owner of Pekoe Tea announced “We
are very proud to be the exclusive stockists of Kinnettles Gold.
Not only because it’s a Scottish grown tea, but because of its
unique flavour and the passion that has gone into the
processing.”

More information is available from:

As well as expanding her production of Kinnettles Gold in
2016, Susie is spearheading the Scottish Artisan Tea Producers’
foray into tea growing by propagating and raising 30,000 tea
seedlings in a local glasshouse: enough plants to establish
seven acres of bushes. “It’s a chance to support an industry
and get it kick-started” Susie said, “and I think that the exciting
bit is to be right in at the beginning of something.”

Managing Director, Teacraft Ltd

Susie Walker-Munro, Forfar, Angus.
e.walkermunro@btinternet.com Tel: 07971817974.
Beverly-Claire Wainwright, Edinburgh.
beverly.wainwright@gmail.com Tel: 07752449373.
Nigel Melican, Bedford, UK. nigel@teacraft.com Tel: 1234
852121.

Nigel Melican

Figure 1. Glasshouse in Castleton of Easie, Forfar, with pots filled ready for sowing
tea seeds.
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Mailbox
No-till farming and slugs
Dear Sir,
With reference to the article on the above subject in Ag4Dev26, page 51, I would be interested to hear if slugs may be an excessive
problem when using this system. A local farmer has indicated to me that on some soil types, slug infestation can be troublesome
in no-till cultivations.

David Gollifer
Brian Sims comments:
Slugs can be a problem, especially with oil seed rape (OSR), whatever the tillage regime. Metaldehyde-based slug pellets can be
used at crop seeding time, Tony Reynolds spreads pellets with the Autocast pneumatic broadcaster mounted to the rear of the
combine header as has been mentioned in previous reports of visits to Tony’s farm (see Land Husbandry Group Reports on the
TAA website). Alternatively the pellets can be spread by a spinning disc applicator mounted on, for example, a quad bike.
Metaldehyde has a legal maximum application rate of 210 g active substance (a.s.)/ha and is generally applied at around 5 kg
commercial product/ha. (The commercial product is available with a range of concentrations of a.s. from 1.5 to 4 percent.) To
prevent contamination of water supplies, there must be a 6 m no-spread zone adjacent to water courses. One point that Tony
has made is that, in a no-till regime, the slugs have an alternative, surface residue, food source. In a clean tilled soil they will
head straight for the OSR seedlings.
Tony Reynolds has provided the following comment:
We find that slug numbers are always very varied from year to year, for many years the slug pelleter hardly ever left the shed. This
year (2015), admittedly, has not been a very good year, as a very mild autumn has meant that they have not gone dormant or
deeper into the ground. This is off the back of some very wet summers which have increased the population. However, as we
speak, the crops are looking very well and slugs have been managed. You tend to only find them when growing oilseed rape or
wheat that is following oilseed rape – with any other situation on our farm you do not tend to see any grazing at all. Any grazing
seen is often in patches and not covering the whole field, so often if we do pellet it is only on the heavier parts of the fields. You
also have to take into account that with no-till the increase in microbiological activity provides a biological control from ground
beetles and the like. It’s a problem that is often seen as the pitfall of no-till and I really think this is not the case. Like many arable
farms across different establishment systems, with the correct management of the land and attention to detail there should be no
major problems whatsoever.

GrowUp urban farms
Dear Sir,
Congratulations on the Winter 2015 edition of Ag4Dev and the useful papers on peri-urban farming, a somewhat neglected but
important form of agriculture.
I was reminded of an article in The Times in May last year, in which Edward Curwen described the GrowUp urban farm in London
that employs new and traditional technology.
It was set up in an old warehouse in Beckton, East London. GrowUp urban farms plan to use aquaponics to produce tilapia fish,
salad and herb crops. This will mimic the south-east Asian practice of raising fish in paddy fields. The water in which the fish
live will be pumped to the roots of the crops to fertilise them, and then fed back to the fish tank. Their system is based on alternate
tanks of fish and salads, and they plan to stack these vertically to intensify production.
The founder, Ms Hofman, came up with the idea while studying for an MSc in environmental technology at Imperial College.
The farm aims to provide fresh salad material in cities, avoiding the current transport costs. They have their sights set on other
UK cities. But why limit the system to UK cities? Perhaps the TAA could arrange a visit to the GrowUp urban farm when it is
fully operational?

Keith Virgo
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The All-Party Parliamentary Group on Agriculture and Food for
Development
Dear Sir,
In November, DFID produced a new paper to which they are inviting responses. In presenting it, the Minister of State made the
comment that for the last 20 years agriculture has been neglected. Now it is ‘sexy’ again!
Could members of the TAA please start to contribute to a realistic debate on the issues? Otherwise it will continue to be a bit of
a ‘silly season’.
One of the fora in which issues of agriculture in the South are being discussed is the All Party Parliamentary Group on Agriculture
and Food for Development.
Most of the APPG meetings are cat walk parades; everyone is sending invitations to other people in the same field, not to say
anything useful, but to ‘sell’ their own organisations. The result is event after event that does not relate to reality. And, because
everyone is too polite to criticise anyone else, the most egregious misleading statements are made in the genteel surroundings of
the Houses of Parliament.
On Tuesday 12 January, following a short address from Jeremy Lefroy MP to launch the APPG’s new report, From subsistence to
successful businesses: enabling smallholder agribusiness development in sub-Saharan Africa, panelists from the UN’s World
Food Programme (WFP), SAB Miller, the Department for International Development, and the Small Foundation, discussed the
APPG’s findings and their consequences for the implementation of DFID’s new Conceptual Framework on Agriculture (see
Newsflash 1 for a review of DFID’s Conceptual Framework, Ed).
Participation of the Small Foundation was a public relations exercise for the organisation. The WFP said how wonderful they
are, when we all know that the WFP’s mandate of buying food from the rich world for delivery to the poor world is actually killing
the small farmer in Africa (this is why they have introduced their Purchase-for-Progress, P4P, programme, Ed). SAB Miller, an
enormous brewer, said how wonderful they are in providing beer to Africa. They might indeed buy from local farmers - because
it is too expensive to buy sorghum from elsewhere and then transport it. But they did not allude to the fact that a study by
ActionAid showed that the little woman who is selling a few cans of beer outside the main gate of their factory in Accra pays more
in taxes than the main factory across the road from her stand, more tax than all the breweries owned by the company in Ghana,
and more tax than all the breweries owned by the company across the whole of Africa.
On occasions some people do make useful presentations, but surely the Group should be a more serious critic of the real challenges,
of what should and could work in support of smallholders, and enable people like the members of the TAA to add to a more realistic
debate?

Benny Dembitzer

Sludge for agriculture
Dear Sir,
I have some 15 kg of international technical references on the application of sludge to agricultural land, including a major project
‘package’ of results from Egypt (1995-1999). This important background material appears relevant to certain TAA members in
view of the contributions to the last issue of Ag4Dev’s peri-urban agri-systems theme.
I would gladly send this material to any interested parties for recycling and application within this increasingly relevant area of
agricultural development.

Richard Smith
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Newsflash
Conservation tillage is not conservation agriculture
(Don C Reicosky, 2015. Journal of Soil and Water Conservation 70 (5), 103A-108A)

1: mouldboard plough; 2: disc plough; 3: deep ripper; 4: sub-soil (high disturbance); 5: rotary tillage; 6: chisel plough; 7: field cultivator; 8: ridge till;
9: sub-soil (low disturbance); 10: vertical tillage; 11: reduced tillage; 12: mulch tillage; 13: stubble mulch; 14: strip tillage; 15: slot tillage; 16: no-till
(high disturbance); 17: no-till (low disturbance).
Figure 1. The relationship between tillage systems, crop residue cover and soil disturbance (from Reicosky, 2015)

This feature article broaches a topic that has been the cause of
much confusion: what is conservation tillage (CT) and how
does it differ from conservation agriculture (CA)? The paper
starts with a discussion of agricultural sustainability and its
key function in under-pinning global sustainability. The
author underlines the fact that soils are alive, are complex and
play essential roles in our food and water security, ecosystem
services, climate change adaptation and mitigation, poverty
alleviation, and sustainable development, as well as global
environmental change and human evolution on earth. A wide
range of tillage options is described from conventional plough
and harrow systems to para-ploughs, rippers, cultivators,
vertical tillage, strip tillage to direct planting through
undisturbed crop residues. Figure 1 indicates the relationship
between tillage system and volume of disturbed soil, intensity
and frequency of soil disturbance, and crop residue soil cover.
Tillage is not something that nature does and should not be
considered a conservation objective. In fact the term
conservation tillage is an oxymoron as it sends a mixed and
confusing message. Conservation is a word to be respected,
revered and used to describe agriculture, not tillage. The
significant loss of soil from CT practices indicates that, despite
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the accepted 30 percent residue cover, many types of CT do
not adequately protect the soil from raindrop impact and are
not sustainable.
Conservation agriculture is a concept for resource-efficient
agricultural crop production based on the integrated
management of soil, water and biological resources combined
with external inputs. CA incorporates three key principles: (i)
continuous residue cover on the soil surface; (ii) continuous
minimum soil disturbance (no-tillage); and (iii) diverse crop
rotations and cover crop mixes. The success of the CA system
concept relies on and benefits from the interactive synergies
between the biological, physical and chemical properties and
processes in the soil that enhance carbon management.
Without tillage more environmental benefits are accrued with
fewer input costs over time. Increasing numbers of farmers
are finding the hand-in-hand environmental and economic
benefits of this systems approach for food security.

Brian Sims

Article 8

Conservation Agriculture activities at COP21
Don Reicosky, Amir Kassam, Sophie Gardette, Gérard Rass, Beniot Lavier, Ricardo Ralisch, María Beatriz Giraudo and
Tom Goddard
Don Reicosky is a Soil Scientist Emeritus, retired from USDA-ARS, and Adjunct Professor in the Soil
Science Department, University of Minnesota. Much of his 42 years of research focused on tillage
and residue management as related to global change issues, with emphasis on measuring CO2
losses following intensive tillage with a portable chamber. The gaseous losses of carbon following
tillage were related to the volume of soil disturbed, and help to explain the long-term decline in soil
carbon (C) associated with intensive cropping. These results suggest a need for improved
conservation agriculture. He continues to write about C management and environmental issues.
Amir Kassam is a consultant with FAO, and Visiting Professor at Reading University, UK.
Sophie Gardette, is Director of APAD (Association for the Promotion of Sustainable Agriculture,
France).
Gérard Rass is General Secretary of APAD.
Benoit Lavier is President of APAD.
Ricardo Ralisch is a consultant with FEBRAPDP (Brazilian Federation of No-Till), and Professor at
Universidade Estadual de Londrina, Brazil.
María Beatriz Giraudo is Director of AAPRESID (No Till Producer Association of Argentina).
Tom Goddard is Senior Policy Advisor, Alberta Agriculture and Forestry, Canada.

Introduction
The United Nations Framework Convention on Climate
Change (UNFCCC) has annual meetings of the Conference of
the Parties (COP) to the convention with the ongoing objective
of stabilising greenhouse gas levels in the atmosphere to
reduce the anthropogenic impact on climate. The 21st
Conference of the Parties (COP21) was held near Paris from
30 November to 11 December, 2015. The COP21 negotiations
led to broad discussions on mitigation, transparent accounting
and stock taking of country actions (every five years),
strengthening countries’ abilities to adapt to climate change,
strengthen abilities to recover from impacts and funding needs
to build and become resilient. The Agreement considered
mechanisms to contribute to emission reductions and
encourage sustainable development. It encouraged countries
to conserve and enhance sinks and reservoirs of greenhouse
gases and to practice sustainable forest and soil management.
Despite the limited explicit action with respect to agriculture,
the fact that 195 countries could come to any sort of an
agreement was truly a feat of diplomacy.

Why should Agriculture be part of
COP21?
Agriculture is a contributor to greenhouse gas emissions but
it is also an important industry impacted by climate change.
We need to reduce emissions of greenhouse gases and to
become a solution for climate change. Agriculture is the largest
private land manager in the world involved in the complex
business of food and fibre production. Extreme weather events
are creating environmental problems, accelerating the rate of
soil erosion, and threatening agricultural production

potentials. Climate change poses an urgent threat to our
environment, our health, our economic infrastructure, food
security and our national security.
The COP21 meeting provided an opportunity to create
awareness that Conservation Agriculture (CA) can move
conventional agriculture toward more sustainable systems that
are environmentally responsible. Global decision makers need
to understand CA and adopt sensible action plans for
sustainable food production in a changing climate. CA systems
provide an appropriate response to build climate resilience with
proven technology and farmer support. The CA system is the
best global alternative available with today’s technology to
provide system and resource resilience for both goals of
emissions mitigation and building resilience to climate
change.
If policy makers and scientists consider options for agriculture
in the absence of those who know how to apply complex,
integrated systems to working landscapes, the result may be
less than appealing or optimal. Farm organisations and CA
practitioners need to engage in intelligent, effective discussions
contributing their expertise, pragmatism and tacit knowledge.

Conservation Agriculture
Conservation Agriculture is an operational and integrated
approach of agro-ecology to manage agro-ecosystems for
improved and sustained productivity, increased profits and
food security while preserving and enhancing the resource
base and the environment. CA is characterised by three linked
principles: (i) minimum mechanical soil disturbance; (ii)
permanent mulch soil cover; and (iii) diversification of crop
species grown in sequences and/or associations as cover crops.
These principles are universally applicable to all agricultural
landscapes and land uses with locally adapted complementary
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practices that enhance biodiversity and natural biological
processes above and below the soil surface. CA is compatible
with a wide range of agriculture production systems and farm
types. The entire food chain, both plants and animals, rely
upon the diversity in CA systems and the quality of the soil,
which in turn rests on efficient carbon cycling. The natural
synergy of minimum soil disturbance (that minimises C and
soil loss) and the use of diverse rotations and cover crop mixes
(that maximises soil coverage and C input) all contribute to
soil diversity, health and regeneration in CA. CA is practiced
on about 160 million hectares around the world. It can spread
much further with the help of policy makers and networked
farmer organisations willing to integrate their expertise and
pragmatic experiences across nations.

to unveil the ‘quatre pour mille’ initiative, which emphasises the
value of soil carbon to agriculture (Figure 2). Minister Le Foll
challenged the world to see that agriculture can and must be part
of the solution to climate change, and that soil carbon
sequestration is a key part of the solution. He set forward an
ambitious agenda - ‘quatre pour mille’ or ‘four per thousand - to
increase soil carbon by four parts per thousand per annum. The
French National Institute for Agronomical Research (INRA)
advocated that an annual increase of ‘four per thousand’ (0.4
percent) of organic matter in soil would be enough to
compensate for the global emissions of greenhouse gases.

Local sustainable agriculture groups
The CA promotional effort at COP21 was initiated and led by
APAD (Association pour la Promotion d’une Agriculture
Durable, or the Association for Promotion of Sustainable
Agriculture) in France, and included several collaborators from
the global CA community providing promotional support and
a global perspective. Planning and scheduling was conducted
via email and Skype calls with emphasis on (i) promoting CA
at a display booth, (ii) supporting the ‘4 pour mille’ soil carbon
initiative, (iii) planning a field trip to a local CA farm, (iv)
holding a small conference on CA with EU CA leaders
presenting, (v) developing a CA manifesto, and (vi) developing
a global conservation agriculture communication network (GCAN).
The display booth emphasised ‘visual communications’ with
25 posters describing CA and some related activities.
Information flyers were handed out to more than 1,000
interested visitors, and questions were addressed by APAD
members and staff. Noteworthy were the promotional posters
provided by the Buffett Foundation with emphasis on CA in
developing countries. Much of the interest in the activities at
the display booth came from representatives of developing
countries, mainly Africa, interested in learning more about CA
principles and techniques (Figure 1).

Figure 1. Visitors and posters at the CA display at COP 21. The visitor is recording
the explanation of the CA expert to share with his colleagues back home

On the second day of COP21 members of APAD supported the
French Minister of Agriculture, Stéphane Le Foll, at an event
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Figure 2. French Minister of Agriculture, Stéphane Le Foll, presents his initiative,
‘4 pour mille’, for carbon sequestration

The CA conference entitled ‘Soil fertility and climate change:
the challenge of conservation agriculture development
worldwide’ was held on 5 December 2015 to a full room of
interested participants. After a brief introduction to the
objectives of the conference, two farmers, one from France and
one from Argentina, presented their perspective on CA. Sarah
Singla (France) indicated we must think of soil life differently,
and we must understand ecosystem challenges and benefits
(Figure 3). She placed emphasis on the soil as a living system
with diverse soil biology that needs nurturing. María Beatriz
Giraudo (Argentina) described how we need to mobilise
farmers to transition to conservation agriculture around the
world. She also highlighted the soil as a living biological system
and reinforced the importance of minimum soil disturbance
and continuous crop residue cover. Conservation agriculture
experts Ricardo Ralisch (Brazil) and Amir Kassam (UK)
discussed how farmers must find local solutions that can grow
globally and the importance of a Manifesto and Global
Network. Conservation agriculture experts Gottlieb Basch
(Portugal) and Emilio González (Spain) discussed the
importance of CA to mitigate and adapt to climate change, and
the role of ECAF (European Conservation Agriculture
Federation). They showed several successful examples of CA
throughout Europe. At the end of the conference, there was a
panel of farmers and CA experts that responded to questions
from the audience and discussed the role of civil society and
public policy supporting the development of conservation
agriculture development worldwide.

Article 8

world leaders who attended COP21 will create the conditions
to develop global adoption of CA. International agreements on
climate change mitigation and sustainable development of
agricultural production are needed, using adequate and
enabling policies consistent across geographies, and including
economic incentive mechanisms for farmers and
organisations. Agreements should utilise policy tools such as
payments for ecosystem services, carbon offset trade
mechanisms, and transitional assistance for landscape
managers moving to better production systems.

The Future

Figure 3. French farmer Sarah Singla presents her ideas and concepts on soil
biology at the CA conference at COP21, along with a panel of CA experts from
other countries

A manifesto for action entitled ‘Farming Forward for Climate
Change’ was developed, bringing together the relevance of CA
and climate extremes in more detail. The resilience of CA was
noted for food security and suggested components of an action
plan were identified. Global issues addressed in the manifesto
include: (i) climate is changing everywhere in the world so
agriculture is dependent upon climate and exposed to climate
change; (ii) agriculture needs to adapt and be resilient to a
changing climate; (iii) agriculture can also contribute to
greenhouse gas emission reductions even though it is only 14
percent of global emissions; (iv) agriculture produces food for
a growing global population with expectations of a safe and
secure food supply. The manifesto further presented the
educational and social needs of CA. Farmers need credible
information and need to be engaged with other farmers to
learn how to successfully adopt new farm practices. Farmers
perceive other farmers’ experiences and learnings with
credibility, often beyond that of researchers and academics.
Farmers are willing to share, but need to be enabled to help
other farmers.
APAD and CA collaborators are also presently working towards the
formation of a Global Conservation Agriculture Network called GCAN. The formation of G-CAN was stimulated by global
educational needs and for integrated action to deliver CA at the
landscape scale. To give a global CA perspective, the alliance is
focused on increasing food security by using enhanced
communications supporting both large and smallholder
agriculture and rural enterprise within healthy, sustainable and
climate-smart landscapes. The G-CAN organisers are in the initial
stages of development and looking for additional collaboration
with specific suggestions on this initiative and potential members
interested in exchanging information.

CA community and farmer-led
organisations are willing to help
The CA collaborators and farmers are willing to spearhead
synergistic collaborations with all players to design an adaptive
path forward to provide impetus to develop more climate
smart and environmentally friendly agriculture systems that
make sense to farmers. We hope policy makers and global

A foundation of enthusiasm, cooperation and knowledge
emerged at COP21, on which to build. Farmers who manage
working landscapes around the world need to be engaged with
COP policy makers at all future COP meetings, as well as
national policy makers and researchers. The seventh World
Congress of Conservation Agriculture, to be held in Argentina
in 2017, will be another opportunity to not only celebrate the
successes of CA, but to explore further needs and gaps to
effectively and efficiently mainstream CA. The world’s climate
needs help from all sectors - and quickly.

Acknowledgment of other contributing
CA experts.
Theo Freidrich, Rattan Lal, Emilio González, Gottlieb Basch,
Sarah Singla, Magalie Corre, Cesar Belloso.

Signatory organisations on the Manifesto
• European Conservation Agriculture Federation, ECAF
• Association pour la Promotion d’une Agriculture Durable,
APAD (France)
• African Conservation Tillage Network, ACT
• South Asian Conservation Agriculture Network, SACAN
• Conservation Tillage Research Centre, CTRC (China)
• Conservation Agriculture Australia
• Western Australian No-Tillage Farmers Association,
WANTFA
• Confederation of American Associations for the
Production of Sustainable Agriculture, CAAPAS
• Fundação Agrisus (Brazil)
• Federação Brasileira de Plantio Direto e Irrigação (Brazil)
• Federación Paraguaya de Siembra Directa para una
Agricultura Sustentable, Fepasidias (Paraguay)
• Asociación Uruguaya de Siembra Directa, AUSID (Uruguay)
• Asociación Argentina de Productores en Siembra Directa,
AAPRESID (Argentina)
• Sequoia Farm Foundation (USA)
• Ohio No-till Council
• Carbon Management and Sequestration Center, C-MASC,
(Ohio State Univ)
• Agronomy Department of Universidade Estadual de
Londrina (UEL, Brazil)
• David Brandt, No Till farmer, Ohio (USA)
• Rattan Lal, Distinguished University Professor of Soil
Science, Director, Carbon Management and Sequestration
Center, President Elect, International Union of Soil
Sciences (USA).
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2015 AGM
Report on the TAA 2015 Annual General Meeting, held at 17.00 on
Wednesday 17 November, in the Royal Over-Seas League
1. Apologies
Andrew Bennett, John Ferguson, Roger Cozens, Alan
Stapleton, Bookie Ezeomah.
2. Approval of Minutes of AGM held on Wednesday 10
December 2014 as presented in Agriculture for
Development 24: Spring 2015.
Proposer: Jim Ellis-Jones

Seconder: Antony Ellman

3. Matters Arising - None
• Chairman and Secretary, presented by Keith Virgo
• Treasurer,
presented
by
Jim
Ellis-Jones
• TAAF Chairman, presented by Antony Ellman
5. Adoption of Audited Accounts for the 2014-2015 Financial
Year
Proposer: John Wibberley Seconder: George Taylor-Hunt
Reappointment of Examiners for the Association Montpelier Professional of Dashwood Square, Newton
Stewart, Wigtownshire for next financial year.
Seconder: Tim Roberts

6. ExCo Member Elections were held for Martin Evans as
Corporate
Members’
Co-ordinator,
Nathan
Duraisaminathan (Branches Co-ordinator), and Chris
Kapembwa (Zambia Regional Co-ordinator).
Proposer: John Wibberley

Seconder: Ray Bartlett

Membership Subscription Increase proposed by the
Treasurer and detailed in Ag4Dev 25, Summer 2015, was
accepted by the membership.
Proposer: Ray Bartlett

Seconder: Chris Baker

7. AOB
Friends and colleagues that have passed away during the
year were remembered:
•
•
•
•
•
•
•
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• George Rothschild - Development Agriculturalist of the
Year for a lifetime of work in agricultural research for
development;
• Bill Reed - Award of Merit for his many years of work
with the TAA SW and ExCo;
• George Taylor-Hunt - Award of Merit for his many
years of work with the TAA SW and ExCo.

4. Reports from Officers

Proposer: Keith Virgo

8. 2015 TAA Honours
Presentations were made to:

Andrew Seager;
Professor J T (Trevor) Williams;
Bill Reed;
Maurice Purnell;
Brian Robinson;
Benny Warren;
Peter Goldsworthy.

9. 33rd Ralph Melville Memorial Lecture
For the first time, the 33rd Ralph Melville Memorial Lecture
was not a single lecture, but included three presentations from
former TAAF awardees to highlight the role that TAAF has had
on their careers. The presenters were:
• James Alden and Paul Baranowski, Imperial College
(MSc Awardees 2015), presented their study on
a decision support system for smallholder coffee
production and climate change adaptation in Central
America;
• Daniella Hawkins (2005 Awardee) covered her work as
a TAAF awardee with a beekeepers’ co-operative in
Zambia and her subsequent career in microfinance;
• James Lomax, now Head of Agriculture and Food
Systems at UNEP, whose career was launched as a TAAF
awardee with ILRI in Kenya in 2001.
The three lectures led to a general discussion of current needs
and job opportunities in international natural resource
development for young UK professionals, and of the part that
TAA and TAAF can play in facilitating access to these
opportunities.

Elizabeth Warham
General Secretary
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2015 AGM
Report from the Chairman and General Secretary
It has been yet another exciting year for the TAA. We have new
overseas and UK branches. Generous contributions by
members have further strengthened TAAF. Membership
continues to increase, with more younger people and
corporates joining. ExCo has met quarterly to strengthen the
effectivness of the TAA, and we are creating a webpage that lists
ExCo members and summarises their expertise, so that the
general membership is more aware of who we are and how to
contact us. Without such a dedicated ExCo, my job as
Chairman would have been impossible.
UK Regional Branches. Our UK Regional branches, have
offered exciting programmes of meetings: the South West (Tim
Roberts) laid on successful meetings, seminars with partner
organisations and a 3-day tour of Dorset, as well as a major
seminar on Soils at the Royal Agricultural University (RAU),
Cirencester. Sadly, Bill Reed, a key member of the South West
Branch and ExCo, passed away in the summer. East Anglia
(Keith Virgo) promoted several successful events in association
with Cambridge institutions, including the annual May
seminar on Food security - demand and supply. Northern
England (John Gowing) has been quiet, but London and South
East (L&SE) (Terry Wiles) has generated loyal support for the
bimonthly ‘Curry Club Talks’ and strengthened links with
APPG-Agriculture and Food for Development, for which the
TAA is a formal supporter. The Agribusiness (Roger Cozens)
and Land Husbandry (Amir Kassam) Groups have arranged
pub lunch meetings and farm visits. A new Scotland branch
has opened under John Ferguson and we are still seeking a
member to open a branch for the Midlands and Wales.
Overseas Branches. Established branches continue to act as
points of contact in the Caribbean (Bruce Lauckner), India
(Sanjeev Vasudev), South East Asia (Wyn Ellis), Ireland (Paul
Wagstaff) and the Pacific (Ravi Joshi). A new branch is being
opened in Zambia (Chris Kapembwa), who has joined us at this
AGM. We welcome ‘Nathan’ Duraisaminathan, who has taken
over as Branches Coordinator, to ensure that we provide the
support and services required by these branches. There are
tentative plans for a TAA study tour of the Caribbean, being
discussed by Bruce Faulkner, CARDI, Jane Guise and Tim Roberts.
Agriculture for Development. Each edition of the journal
seems to get bigger (the latest one is 82 pages) and better! We
should all be proud of the quality of the journal and grateful to
the editorial team (Paul Harding, Elizabeth Warham, Brian
Sims). The results of the questionnaire survey indicate
satisfaction with the journal and provided some useful
suggestions to strengthen the journal even more.
TAA Website (www.taa.org.uk). The Web Manager (Keith Virgo)
continues to make improvements to the website, aided by our
very competent web developer (Scott Wilson). Members have
been adding their details to the Career Summaries and Directory
of CVs. The TAA Forum, aimed at TAAF members, was little used
and has been deleted. The ‘alert’ system for latest news, vacancies
and new events, reaches direct to members almost every day. We
are now working on pages that introduce the ExCo team. The

Vacancies team (Alan Stapleton, Bookie Ezeomah, Michael
Fitzpatrick) has posted a constant stream of new job
opportunities.
Annual Memorial Lectures. The traditional Ralph Melville
Memorial Lecture (RMML) and the mid-year Hugh Bunting
Memorial Lecture (HBML) at the University of Reading have
been our high profile international public events. At the 2015
HBML, Trevor Nicholls, of CABI, spoke on Going the extra
mile. However, declining attendance at Reading and the AGM
has necessitated rethinking the nature and timing of these
annual lectures. This year, of course, we are testing a TAAFfocussed RMML, focussing on Changing needs and changing
opportunities for UK professionals in international natural
resource development, as a means to encourage younger
members. An ExCo sub-committee is examining the best
options for the lectures, in particular the timing of the HBML
so as to enable Reading students to participate, perhaps
modelled on the successful Soils seminar at RAU, which
engaged many students.
The TAA Award Fund. The TAAF programme thrives,
especially for MSc students wishing to conduct their
dissertation studies overseas. There have been few takers for
longer duration assignments. The TAAF committee (Antony
Ellman, Jim Watson, Lawrence Sewell et al) has refined the
rigorous selection procedure and provides a valuable
mentoring service for awardees. Generous donations from
members have strengthened TAAF funds. The Chairman of
the TAAF committee (Antony Ellman) will be reporting
separately and introducing our ex-TAAF speakers.
Organisational Memberships. TAA is a ‘supporter’ of the All
Party Parliamentary Group (APPG) on Agriculture and
Food for Development. This was established in 2008 by the
UK Forum on Agricultural Research for Development
(UKFARD) and corporate TAA members. We have increased
our financial contribution this year. Our convenor for L&SE
group (Terry Wiles) continues his dialogue with the APPG
Coordinator. A recent meeting was addressed by the Minister
for International Development, introducing the new DFID
Conceptual Framework on Agriculture. The TAA is an
’organisational member’ of the Royal Society of Biology
(RSB): the L&SE Branch liaises with RSB and one of our
members (Ian Martin) has been invited to join the RSB’s UK
Plant Sciences Federation as an advisory panel member.
TAA Honours. The reconstituted Honours Panel (under Paul
Harding) has canvassed in vain for nominations from our
corporate members. This year we present Awards of Merit for
contributions to TAA, to George Taylor-Hunt and
(posthumously) to Bill Reed, both of the South West branch.
The Development Agriculturalist of the Year is awarded to
George Rothschild.
Membership. The membership secretary (Lin Blunt), through
much dedicated work, has rationalised our membership list
and, with help from our Web Developer (Scott Wilson), we are
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now better able to interrogate our member database and
ensure that membership fees are paid. She has responded
quickly by sending invitations to people who members feel
may wish to join TAA. Please keep sending suggestions to her.
The current active membership is: 543 individual members.
This total is lower than last year but it represents active, feepaying members (14 percent female): many previously
non-paying inactive members have been filtered out. We have
24 Corporate members. We welcome four new Corporate
members (Blue Vanilla, Coventry University, Akola University
in India, and ECHO in East Africa). However, four Corporate
members are behind on their subscriptions (such as Bicton
College) and two have resigned (VSO and UKCDS). We
welcome our new Coordinator for Corporate Members (Martin
Evans), who will seek to encourage greater involvement and
more prompt payments by our Corporate members.
Charitable status. Since 1989, the TAA has been a registered
charity, mainly due to our TAAF initiative. Our link with
CARE-International and their LendwithCARE (Jim EllisJones), a peer-to-peer micro-finance lending relationship

between people in the UK and farmers in developing countries,
has strengthened our charitable ethos. We continue our link
with GrassrootsAfrica, set up by a member (Benny Dembitzer)
to provide a pool of advice to farmers in sub-Saharan Africa,
and with AgriTechTalk which is now linked to LendwithCare.
General administration and executive responsibilities.
Shortly, we will hear an important report from our Treasurer
(Jim Ellis-Jones), who has efficiently managed our finances.
This will include proposals for increasing and rationalising
subscriptions rates.
Meantime, Elizabeth and I would ask the membership to join
us in expressing grateful thanks for another year of hard work
by ExCo, the convenors of the UK Regional Branches and
Specialist Groups, and the organisers of our Overseas
Branches. We also thank the many members who have
contributed ideas, posted news in Ag4Dev and participated in
the Association’s activities. We always welcome suggestions
on how to improve further.

Keith Virgo and Elizabeth Warham
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Treasurer’s 2015 Annual Report and TAA 2015 Accounts
TAA’s 2015 annual accounts (1 July 2014 to 30 June 2015),
finalised by our external accountants, Montpelier Professional
Limited, were presented and approved at the AGM on the 11
November 2015. These are submitted each year to the
Charities’ Commission and can be viewed on www.taa.org.uk
under the page on Finance and Accounts. Key points include:
Income
Total income was £30,663, slightly less than that of 2014 and
included:
• Subscription income of £18,267 received, a small
increase on last year.
• Seven donations received for the Award Fund amounting
to £8,148. All are greatly appreciated, thank you to the
donors.
• A tax rebate of £2,841 received from the Inland Revenue for
‘Gift Aided’ subscriptions and donations. Although there
has been an increase in members providing ‘Gift Aid’ forms,
we continue to lose potential income from members who
do not.
• Other income included £976 from events, £34 interest and
£297 miscellaneous items.

three publications produced during the year, slightly higher
than last year.
• TAAF approved eleven awards amounting to £9,215, slightly
more than the amount awarded in 2014.
• A further £2,100 being invested to support CARE
International’s LendwithCare programme. TAA’s 2-year
contribution of £4,100 has now funded loans of £8,858 to
164 individual and groups across nine countries. £4,824
has been repaid and reloaned. TAA’s contribution to poverty
reduction as determined by CARE shows 786 entrepreneurs
helped, 3,237 family members supported and 200 jobs
created.
www.lendwithcare.org/groups/profile/tropical_agriculture_
association
• Other charitable expenditure included £1,767 for events,
£1,035 for ongoing development and maintenance of the
website, £500 for the All Party Parliamentary Group on
Agriculture and Food for Development and £298 to support
London and the South-East. Biology Society membership
cost £250.
• Governance costs amounted to £1,967, slightly less than
that in 2014.
Funds available

Expenditure
Total expenditure in 2015 was £29,906 of which 93% was
charitable and 7% was for governance expenditure. This was
slightly more than in 2014 and comprises:
• Agriculture for Development journal costs of £12,774, for
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A small surplus of income over expenditure of £757 was
achieved. This compares with a surplus of £3,761 in 2014.
The total funds available at the end of June were £59,528 of
which £23,775 is restricted for TAAF and £820 for the UK
Forum.

TAA Forum

Looking forwards
A deficit of around £11,000 is expected in 2016, although this does not take into account any possible donations. A major reason
for the budgeted deficit is due to TAAF awards being made from TAAF donations in earlier years.

TAA Accounts, July 2014 to June 2015
2015

2014

Change

£18,267
£8,148
£1 00
£0
£ 97 6
£2,84 1
£ 34
£297
£30,663

£18,110
£9,442
£0
£292
£ 1, 01 0
£2,620
£ 32
£31
£31,537

£157
-£1,294
£100
-£292
-£34
£221
£2
£ 266
-£874

£12,774
£0
£1,767
£298
£250
£0
£2,100
£9,215

£1 1 ,69 1
£205
£1,770
£0
£276
£0
£ 2 ,0 0 0
£8,798

£1 ,083
-£205
-£3
£298
-£26
£0
£100
£417

£500
£1,035
£27,939

£250
£693
£25,683

£250
£342
£2,256

Governance
Insurance
Accounting services
Executive Committee
Admin
sub total

£441
£408
£689
£4 29
£1,967

£441
£360
£1,136
£156
£2,093

£0
£48
-£447
£2 73
-£126

Total expenditure

£29,906

£27,776

£2,130

Excess of receipts over payments
Bank balance brought forward
Funds available

£757
£58,771
£59,528

£3,761
£55,010
£58,771

-£3,004
£3,761
£757

Receipts
Subscriptions
Award Fund donations
Other donations
CV Directory
Fu nc t i on s
Inland Revenue
B an k I nt e re s t
Miscellaneous
Total receipts
Expenditure
Charitable
Journal
CV Directory
Shows and functions
Regional Subventions
Biology Society
British Expertise
LendwithCARE
Award fund and expenses
UK Forum for All parliamentary
Group
Internet/web costs
sub total

Jim Ellis-Jones
Treasurer
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TAAF 2015 Annual Report
Twenty applications for MSc awards were received in 2015
from students at ten UK universities. Ten awards were made
with a total value of £8,750. The subjects studied ranged from
marketing of agricultural products in Peru, to genetic
heritability of cauliflory in cocoa accessions in Trinidad, and
the design of a decision support tool for coffee smallholders
adapting to climate change in Central America.
Three applications for long term awards were received during
the year, and one award valued at £2,000 was offered to a PhD
student from Lancaster University who is studying the impact
on productivity of alternate wetting and drying in rice
cultivation in Madagascar.
Many recent years’ awardees have found productive jobs in
development. For example, an Imperial College graduate who
worked last year on environmental change in the Republic of
Congo is now employed by the Wildlife Conservation Society
of Congo; an awardee who worked on water management in
Uganda is now in the Policy Unit of Water Aid; and another

who worked on food security in Ghana is doing a PhD on
Conservation Agriculture at Sussex University.
In 2015, TAAF had a budget of £10,000, with approximately
£20,000 held in reserve. The bulk of this funding comes from
donations made by individual TAA members (£8,148 in 2015)
and from TAA’s annual subvention of £3,000. Institutional
sources of funding are still being sought, but so far without
much success. Promises of legacies are also being urgently
sought, as a way of putting TAAF finances on a more secure
long term footing.
All these financial contributions are greatly appreciated by the
TAAF Committee, who continue to do sterling work in
assessing applications and supporting awardees professionally.
Members who donate money to TAAF can be sure that their
contributions are being put to very good use.

Antony Ellman
TAAF Chairman

2015 AGM
TAA 2015 Honours
Each year, the TAA recognises the contributions to agriculture for development of a few outstanding individuals. The most
prestigious awards, Development Agriculturalist of the Year, and Young Development Agriculturalist of the Year, are open to anyone involved
with agriculture for development. Awards of Merit are restricted to TAA Members. The TAA wishes to congratulate this year’s worthy awardees.

Professor George Rothschild – Development
Agriculturalist of the Year
Proposer: Jim Ellis-Jones

Research Scientist in CSIRO Australia, and principal scientific
adviser in successive Australian Federal parliaments to the
Ministers of Primary Industries and Energy, Ministers of
Foreign Affairs, and Ministers of Overseas Development.

Seconder: Terry Wiles
Citation: George Rothschild is nominated for a long and
illustrious career in support of agricultural development.
Currently a Member of the IWMI Board of Trustees, Member
(former Chair) of the Board of Crops for the Future, Member
(former Chair) of the European Forum on Agricultural
Research for Development (EFARD), Chair of the UK Forum
on Agricultural Research for Development (UKFARD), and
Chair of the Support Committee for the UK All Party
Parliamentary Group on Agriculture and Food for
Development, George is a consultant to the EC, and an
adviser to the UK Department for Environment, Food and
Rural Affairs (Defra) and the Chemicals Regulatory
Directorate (CRD).
Previous roles have included Chair of the Board of the
Challenge Program on Water and Food (CPWF), DirectorGeneral of the International Rice Research Institute (IRRI),
Director of the Australian Centre for International
Agricultural Research (ACIAR),
Foundation Director of
the Australian Bureau of Rural Sciences (BRS), Chief
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Figure 1. TAA Chairman Keith Virgo presents Professor George Rothschild with
the 2015 TAA Development Agriculturalist of the Year award (Photo: Tim
Roberts)

Professor Rothschild responded as follows:
My sincere thanks to the honours panel for very kindly granting
me this award, although I know many people, including a lot of
those here today, who have contributed every bit as much as I

TAA Forum

have during the past years. I am also very conscious that
everything that I have done has been as part of a team effort, and
I am grateful for the opportunities to have worked with so many
dedicated partners, especially colleagues and friends from the
developing world.
I have to confess my old age in that my first job was in the colonial
office era in the early 1960s. I went for an interview and was
offered a position as a government entomologist in a particular
country - which sounded vaguely familiar - but geography was
never my best subject at school. When I got home, I told my wife
that we were going to the West Indies, so she got out a battered
atlas, and said that the country in question was not in the West
Indies, but actually in Borneo in the East Indies - in Sarawak.
Well, I had six very rewarding years there as government
entomologist, learning that the only previous British person with
entomological interests who had been a long-time resident was
Alfred Russell Wallace. My first lab and field centre was a wooden
former Japanese POW camp building, but it was very functional.
It was at this time that I met my counterpart entomologist in

Bill Reed - Award of Merit
Proposer: Roger Cozens
Seconder: Amir Kassam
Citation: Awarded for many years of service to the TAA SW Group
and the ExCo. Bill worked in Malawi (then Nyasaland) from 1954
to 1964, returning to the UK to work in the poultry industry. Bill
was one of the original founders of the TAA SW Group and he
served both on our local committee and on the ExCo as South
West Coordinator for many years.

North Borneo, now Sabah, Gordon Conway, also of course a
member of the TAA.
Since that time I have ended up in a wide range of jobs - not
always by design, but they were always an experience. Over the
past decade this has included a lot of advocacy work through
committed politicians and other decision makers, as well as lots
of dedicated colleagues and friends in government and nongovernment organisations. It has been possible, against the odds,
to raise the profile of agriculture in international development,
and to bring much needed funding to the cause.
This has been vital in creating an environment where young
people feel enthusiastic about international development as a
career, bringing new knowledge - not least in biotechnology and
ICT as well as, importantly, the social sciences - to bear on the
major problems of food and nutritional security, climate change,
and the many other challenges still out there. They are exciting
times.
Once again, my sincere thanks for this award. It is greatly
appreciated.
Bill who set up some strong links for the TAA in Malawi, Kenya
and the Caribbean.
Unfortunately, Bill passed away shortly before the AGM, so his
Award of Merit was awarded posthumously. Bill’s son John and
daughter Catherine attended the AGM, and John accepted the
award on behalf of his father.

One of his main attributes was being able to galvanise others to
play a part with his gentlemanly persuasion - it took a brave man
to refuse to purchase a TAA tie with which he would appear at all
our events. He was a keen promoter of TAA’s stand at both the
National Agricultural Show and the Bath and West Show. No
sooner had one Bath and West show ended than he was recruiting
members to man the stand the following year.
Bill and his wife Mavis travelled extensively in recent years, visiting
family in Malawi, Kenya and the Cayman Islands. In fact it was

Figure 2. TAA Chairman Keith Virgo presents Bill Reed’s Award of Merit to his
son John (Photo: Tim Roberts)

George Taylor-Hunt - Award of Merit

supporting the annual BOAT (Bicton Overseas Agricultural Trust)
tractor renovation scheme with which TAA SW is associated.
George also served faithfully for many years on the TAA ExCo, and
was much appreciated for his ready wit and valued common sense.

Proposer: Tim Roberts
Seconder: John Wibberley
Citation: Awarded for many years of service to the TAA SW Group
and the ExCo. Following an early career advising farmers in the UK
on mechanisation, George moved to Nairobi to work for the
Government of Kenya. After three years, he joined the International
Potato Centre (CIP) in Nairobi. After 13 years in Kenya, he moved
to Bangladesh for five years working for the Canadian government.
He became a respected post-harvest specialist.
Returning to the UK, George became a stalwart, diligent and goodhumoured Chairman of the TAA SW Group for a decade. He was a
regular organiser of the TAA stands at Agricultural Shows and
events, always arriving early to set things up. This included

Figure 3. TAA Chairman
Keith Virgo presents an
Award of Merit to George
Taylor-Hunt
(Photo:
Tim Roberts)

Paul Harding
TAA Honours Panel Convenor
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TAA 2015 Annual Membership Report (year ending 31 June 2015)
The TAA membership database is now being used effectively
to collect a range of data, which provides us with accurate,
current information. It will gradually allow the presentation
of trends and any potential membership concerns. The
following report is compiled from data collected up to 2 July
2015.

Age range (years)
Under 20
20-30
30-40
40-50
50-60
60-70
70-80
80-90
90+
Total

Membership
Full members receiving hard copies of the journal through the
post total 264, of which 143 are under 70 years old, and 121
are 70 years old or more. Online members total 168, of which
133 are under 70, and 35 are 70 or more. There are 19 TAAF
members, and 36 student members. Corporate Members stand
at 22. The number of fully paid-up members is 509, with a
further 56 members partially paid-up. Total membership is
therefore 565. Although overall membership appears to be
down on previous years, this is largely due to the increased
accuracy of the membership database.
Partial payment of membership fees
A significant number of members are not paying the full
subscription rate (for various, usually unintentional, reasons)
but this is now managed through partial online membership
and eventually suspension, to ensure fairness to fully paid-up
members. Members who have been suspended continue to be
listed for up to two years, are regularly contacted, and
encouraged to re-join. After two years, they are deleted from
the membership list.
New members
The good news is that there continues to be a high number of
new members joining the Association, many of whom are
students. Between August 2104 and July 2015, 63 new
members joined the TAA. There is also an increase in the
number of Corporate Members, which will hopefully continue
now that there is a Corporate Membership Coordinator on the
ExCo. It should be noted that Corporate Members include
several thousand employees and students with access to the
TAA webpage and journal.
Membership age distribution
The age range data confirms the high proportion of members
who are approaching, or who have already reached, nominal
retirement age. Many of these members, of course, continue
to be active through consultancy or voluntary activities.
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Number of
members
2
18
32
22
70
135
82
40
2
403
(all others have not
given their age)

Payment of membership fees
The methods of payment currently available include cheque,
online via PayPal, bank transfer and Standing Order. Most new
members pay via PayPal as this is quick and easy and allows
immediate membership of the TAA. However, the most
common payment method is by Standing Order, which is
encouraged since it enables much simpler membership
management with all payments made on 1 August each year.
Members will be further encouraged to pay by this method for
2016/17, when subscription rates are updated.
Finally, although 170 members have completed the Gift Aid
form, this still represents a minority of members. Gift Aid
allows additional funds to be collected because 25 pence in
every £1 can be reclaimed from HMRC.

Lin Blunt
Membership Secretary
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Environmental Conservation Group Update
TAA and the Cambridge Conservation Forum (CCF)
The TAA is a member organisation of CCF, an informal but
active forum that encourages conservation activities and
networking among the 60+ member organisations with links
to Cambridge. Please take a look at our website for more
details (http://www.taa.org.uk/sub-content.asp?subId=60&sub
=yes). As a member, TAA has collaborated successfully with
organising several seminars, as well as the ‘annual’ and
‘summer’ symposia.
This year’s annual symposium (7 January 2016) was acclaimed
as one of the best. It was the first major event in the new David
Attenborough building, a state-of-the-art conservation centre
in the centre of Cambridge. With an attendance of some 100
people, the symposium focused on ‘communicating
conservation’, as well as several technical papers. Tony
Reynolds, representing TAA, gave a presentation on A Decade
of Conservation Agriculture, which was well received and
almost received a standing ovation! Encouragingly, Tony later
received requests from the RSPB for them to bring their farm
managers to visit his Thurlby Grange farm.
The TAA is represented on the council of CCF by Keith Virgo
and Bill Thorpe. On 14 January, Keith attended the sixmonthly council meeting. It was agreed that CCF would
proceed with seeking ‘Charitable Incorporated Organisation’
status, to provide a more formal basis for operation. Other
discussion centred on how member organisations can use the

facilities of the David Attenborough Building. It is envisaged
that members (such as TAA) will have bookable access to hot
desks, meeting rooms and seminar room, and free access to
the cosy common room. Details of booking arrangements, and
any costs, will be posted on the TAA website. The common
room will be particularly ideal for short ad hoc meetings in
Cambridge! Judith Schieicher, the current Treasurer, also
presented the financial results. Judith was a TAAF awardee
(2010) and has just completed a PhD at Cambridge: she later
proudly announced to me that she had just joined TAA!
Members should please make a note of the Summer
symposium on 24 June 2016, which this year will focus on
Food Security – please look at our Events webpages for details
http://www.taa.org.uk/events.asp?menuId=19.
TAA members are encouraged to sign up to the CCF
Newsletter and to participate in the varied events of CCF,
which are regularly updated on their website
(http://www.cambridgeconservationforum.org.uk/).

Keith Virgo
Coordinator, Environmental Conservation Group
Environment_conservation@taa.org.uk

Publications and Communications (P&C) Committee Update
Agriculture for Development

New members of the Editorial Team

Ag4Dev28, the Summer 2016 issue, will be a Special Issue on
Agroforestry, with Robert Brook and colleagues at Bangor
University as Guest Editors.

We are pleased to welcome two Proof Readers to the Editorial
Team: Dr Charles Howie and Michael Fitzpatrick.

Ag4Dev30, the Spring 2017 issue, will be a Special Issue on
Climate Smart Agriculture. Any Corporate or individual
members willing to Guest Edit this issue should contact the
Coordinating Editor (paulharding@btinternet.com).

Paul Harding

Ag4Dev29, the Winter 2016 issue, will be another open issue
with no specific theme. Articles and other items are invited
from members.

Martin Evans has already had a positive impact on sourcing
material for Corporate Members’ Page, but we are now seeking
coordinators for Opinions Page, Obituaries, and Reminiscences
and Reflections.
Coordinating Editor, Ag4Dev

Future issues and topics

A Special Issue on Women in Agriculture is planned. Any
member willing to Guest Edit this issue should contact the
Coordinating Editor. Any members willing to submit articles
on Drones in Agriculture, or Insects as Food, should contact
the Coordinating Editor.
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TAA SW Group Workshop: Soils - where the answers lie
Royal Agriculture University, Cirencester, 15 October 2015
Overview of soil management issues in the UN Year of Soils 2015
Professor John Wibberley

Introduction
An annual World Soil Day was initiated by the UN on 5
December 2014, but 2015 has had all year to celebrate Soils!
Since soils yield 95 percent of our global diet, plus many other
ecosystem services (carbon capture, water filtration and
storage, ‘culture’, terroir…) it is self-evident that they are the
basis of all farming systems and “where the answers lie” gifting
true sustainability. Long ago the Psalmist (65:9) wrote wisely
of The Creator, “You care for the land and water it; You enrich
it abundantly”. As with a farming business, it is not the precise
amount of organic matter that soils contain so much as its
turnover rate that indicates dynamic fertility and soil health.
Fertility is the ability of a soil to produce and go on producing
useful crop yields. It is at the very heart of the delivery of
sustainability in practice. Threats to soil health include
erosion, exhaustion, pH imbalance, salinisation, wetness,
drought, contamination and infestation with weeds, pests and
diseases. Solutions offered by good soil management (ie
proper land husbandry) to these respective issues include: soil
conservation, soil nutrient management, pH adjustment (often
to pH 6.5), proper irrigation management, drainage, moisture
conservation and/or irrigation and positive soil health through
proper weed, pest and disease prevention and control, together
with avoiding pollution.

Status
Worldwide, around one-third of all farmed soils are reckoned
by the FAO to be degraded to varying degrees, and this
proportion is increasing. Soil degradation may be due to
erosion, compaction, soil sealing, salinisation, depletion of soil
organic matter and nutrients, acidification, pollution and other
processes caused by unsustainable land management

practices. Furthermore, while world population grew by some
30 percent between 1990 and 2010, soil losses are estimated
at some 24 billion tonnes of fertile soil each year (equivalent
to 3.4 t/year/person on earth). José Graziano da Silva, Director
General of FAO, notes: “It can take up to 1,000 years to form
one centimetre of soil (1 tonne per hectare per year), and with
33 percent of all global soil resources degraded and human
pressures increasing, critical limits are being reached that
make stewardship an urgent matter”.
Urbanisation led to the loss of some 705,000 hectares of British
rural land between 1945 and 1990, and building is now leading
to the loss of some 1,400 hectares per year from UK
agriculture. Globally, some 2 hectares of soil per minute (300
acres an hour!) are sealed over by expanding cities.
Furthermore, although some under-grazing by sheep is
possible, covering productive fields with solar panels
exacerbates this loss of productive land - notwithstanding their
sound short-term business sense given recent UK energy
grants, and the appeal of generating renewable energy.

Significance
Soils are reckoned to contribute some 25 percent of the world’s
biodiversity, with their myriad micro-organisms (more than
the global human population of 7.25 billion in a level
teaspoonful of fertile loam) plus the larger contributors such
as the humble yet noble earthworm (Table 1). Our forebears
were not far out in reckoning the potential productivity of a
pasture in terms of meat, wool and milk being proportional to
the population of earthworms within its underlying soil! The
International Union of Soil Sciences reckons that there are over
100,000 different types of soil – that is biodiversity indeed! We
need to recover the concept of terroir, as they say in French!
The hefting of particular breeds of sheep - and of types within

Table 1. Soil Fertility: encouraging beneficial and minimising detrimental microbiological activity
Beneficial Microbial Activity
Decomposition of organic matter (OM)
Mineralisation (release of soil nutrients)
Special chemical changes eg nitrification
Aggregation (thus improving soil structure)
Antibiotic production (deterring pathogens)
Nitrogen-fixation (Rhizobia and free living)
Toxin breakdown (degrades applied biocides)
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Detrimental Microbial Activity
Competition for limited soil nutrients
Denitrification (yielding global-warming
gases)
Natural toxin production in anaerobic
soils
Some are themselves pathogens or pests
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Table 2. Overview of soil management issues
Threats
Erosion
Exhaustion
pH imbalance
Salinisation
Wetness and compaction
Drought
In fes ta ti on
Contamination

Solutions
Conservation practices
Nutrition
Liming to pH 6.5 usually
Irrigation management
Drainage and subsoiling
Irrigation
Control weeds, pests, diseases
Pollution control

them - to particular soils and their associated climates
contributes hugely to the rich agricultural biodiversity within
the UK; not forgetting our notable heritage of crop ecotypes
such as Suffolk’s Kersey wild white clover or Kent’s variant of
the same species. In this connection, I have just read and
commend superb books on these themes by farmers: Counting
Sheep: a celebration of the pastoral heritage of Britain by
Philip Walling (2015, Profile Books, London, 266 pages) and
The Shepherd’s Life: a tale of the Lake District by James
Rebanks (2015, Allen Lane, Penguin, 293 pages).

cultivation, seed and nutrient placement, mulching and
rotations.
Its efficacy lies not only in saving the
operational/energy costs of traditional cultivations (by moving
only some 15 percent of soil by contrast with overall tillage)
but also in conserving moisture which can substantially
increase yields in dry seasons and drought-prone climates. In
such situations, farmers have doubled or even trebled yields
quite commonly with proper CF adoption where ample
nutrition is maintained using composts, manures and
fertilisers.

In general, conditions favouring beneficial microbiological
activity also favour crop root systems and thus consistent good
yields, with the special case of paddy soils for wetland rice.

CF offers a disciplined but adaptable management approach.
CF benefits of water and organic matter conservation,
combined with soil structural improvement, are cumulative
but rely on enough previous crop yield and thus proportionate
root activity and enough healthy mulching matter residues to
use for the next crop. However, minimal cultivation tends to
change weed ecology needing more initial in-crop weed control
and maybe more perennial, especially grass weed, control later.

Management
Good farmers worldwide are cherishing and striving to care for
their soils while obtaining optimum productivity from them
by means of correct cultivations, appropriate planting
techniques, strategic use of cover cropping and suitable crop
rotation. Many are now challenged with sustainable
intensification. Table 2 attempts to summarise issues in soil
management. For proper land husbandry, I was taught three
great principles of soil management by my late great Professor
E Walter Russell at Reading, which apply everywhere but are
especially applicable to tropical soils:

Our challenge is to consider these issues in more depth and
approach their management as reflective practitioners, not just
for the next harvest but for our grandchildren’s!

• Maintain soil cover (mulch, cover crops) particularly with
loose, light soils on erodible sites.
• Keep the nutrients in by maintaining vigorous nutrient
cycles and nutrient management planning.
• Keep the weeds out, which is easier said than done in the
case of such recalcitrant ones as blackgrass! However,
regular timely weeding, perhaps while singing weeding
shanties in teams in resource-poor farming communities,
can more than double yields, as this writer’s research with
sorghum and dryland rice in Nigeria showed 40 years ago.

Conservation Farming (CF)
CF is an overall soil management system that is gaining
ground worldwide (Indo-Gangetic Plain, Southern Africa,
Brazil and elsewhere in South America, North America,
Australia, as well as in parts of continental Europe, and here
in the UK). It is also called Conservation Agriculture (CA), and
often historically called minimal tillage or reduced cultivation
in the UK, though this is not the full CF approach (see also
Newsflash 4 in this issue, Ed). CF has a set of associated
practices that are combined together: it links reduced early
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Soil degradation and its impacts on ecosystem security
Professor R Jane Rickson
Jane Rickson is Professor of Soil Erosion and Conservation in the Soil and AgriFood Institute, part
of Cranfield University, UK. She trained as a physical geographer and applied geomorphologist, and
went on to specialise in land resource management. Her PhD was on the evaluation of soil erosion
control products. Jane has over 30 years of experience in soil and water engineering, in the UK and
overseas, specialising in land management and soil degradation processes (including soil erosion).
Her clients include farmers, land owners, retailers and policy makers.

Summary
Soil is often overlooked and undervalued as a natural resource.
As well as supplying the rising global population with food,
soils help regulate the hydrological and carbon cycles, so
mitigating the negative effects of climate change and extreme
weather events. They are also the living space for the
microorganisms that underpin terrestrial food chains. They
also deliver many cultural services to society, such as providing
raw materials for infrastructure and supporting recreational
activities. However, processes such as erosion and compaction
degrade soils so they are no longer able to function: this has
economic, social and environmental consequences, which are
difficult to quantify in purely financial terms. Controlling soil
degradation is possible through better land management
practices, including reduced tillage, cover cropping, grass
waterways and organic amendments. However, to be
sustainable, these measures have to be economically, socially
and environmentally acceptable to all stakeholders in the agrifood supply chain.

The importance of soils
Healthy soils are able to function well and thereby deliver a
range of ecosystem goods and services that have been related
to human health and well-being, and to individual and national
economic status (Daily, 1997). These goods and services that
derive from soil include: the production of food, fibre, fodder
and fuel, so underpinning the basis of agricultural businesses
and associated industries. Soils also regulate the hydrological
cycle by storing water for the control of floods during wet
periods and droughts during summer months. They
store/sequester carbon to reduce CO2 emissions to the
atmosphere which are associated with global warming, climate
change and extreme weather events. Soils are the habitat for
many species of flora and fauna that support complex food
chains and ensure effective nutrient and carbon cycling.
Finally, soils provide a range of cultural services including the
protection of heritage, landscape aesthetics and recreational
pursuits. In this way, soils support the three pillars of
sustainability: economic (eg crop production), environment
(eg clean water) and social (eg rural livelihoods). Doran and
Parkin (1994) conclude that “The thin layer of soil covering
the earth’s surface represents the difference between survival
and extinction for most terrestrial life”.

The challenges ahead
Food production is dependent on healthy soils, as over 94
percent of all food originates from terrestrial environments
(FAOSTAT, 2011). There is increasing demand for food from a
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rising global population, set to reach 9-10 billion by 2050,
requiring a 3 percent year-on-year increase in global food
production (Foresight, 2011; Beddington et al, 2012; Godfray et
al, 2010). However, meeting this demand is challenging given
the physical and economic constraints on food supply. First,
there is a finite land mass and even less physically suitable land
for food production. Agriculture has to compete with other
land uses such as biofuels (with demand increasing due to the
exhaustion of finite fossil fuel sources), urban development and
infrastructure. There is also competition from industry for
water supplies otherwise needed to supplement rainfed
agriculture in the more arid parts of the world, which are likely
to grow in extent under climate change scenarios.
One argument is that we should intensify agricultural
production on land, by increasing inputs of fertiliser and water,
often seen as the limiting factors to higher yields. However,
despite the availability of inorganic fertilisers, a ‘yield plateau’
has been observed where unit increases in fertiliser application
are not matched by equivalent increases in crop yield (Knight
et al, 2012). Clearly the solution to sustainable food
production has to be found elsewhere.

Threats to soils and ecosystem goods
and services
In addition to the constraints discussed above, the land that is
available to agriculture is under threat from soil degradation
processes. Soil degradation occurs when land is used beyond its
‘capability’ or specifically, beyond its capacity to produce food
without incurring degradation. Soil degradation takes many
forms including soil erosion, compaction, loss of organic matter,
decline in soil biodiversity, surface sealing, contamination,
salinisation and acidification (EC, 2006). Globally, it is estimated
that 12 million hectares of land are lost every year to these
processes, some of which are irreversible. The UNCCD (2011)
estimate that 20 million tonnes of grain are lost per annum to
these processes. In England and Wales alone, Graves et al (2011)
estimated the annual costs of soil degradation to agricultural
production alone were in the range of £212-£270 million (2010
prices)(Table 1). However, this might be an underestimate as
there was a lack of empirical evidence on the impact of many of
the processes on crop yields.

Soil conservation practices
Soil conservation measures are needed to mitigate the negative
effects of soil degradation on ecosystems and the services they
provide to society. The overall aim is to maintain a fertile
seedbed and root zone, whilst retaining maximum resistance
to soil degradation processes. Healthy soils will enhance crop
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Table 1. The total costs of soil degradation in England and Wales (Graves et al, 2011)
£ million per year (2010)
Degradation
Process

Erosion
Compaction
Loss of
organic matter
Diffuse
contamination
Loss of soil
biota
Soil sealing
TOTAL
%

Ecosystem service
Provisioning

Total
(central
estimate)

Regulating

Agricultural
production

Flooding

Water
quality

30 - 50

46 - 80

55 - 62

Greenhouse gas
emissions
8 - 10

180 - 220

120 - 200

60 - 80

2

?

?

Other

Cultural

?

?

165

13%

30 - 40

?

?

481

39%

?

360 - 700

?

?

558

45%

?

?

?

25*

?

25

2%

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

212 - 270

166 - 280

115 -142

398 - 750

25

?

1,229

20%

19%

11%

49%

2%

100

* = Cost of regulation to protect soils from contamination; ? = Estimates not available at national scale

productivity (quantity, quality and reliability of marketable
yield) by improving the uptake of water and nutrients by roots,
as well as reducing soil-borne pests/diseases/weeds associated
with poor yields. Soil conservation measures will also control
or even reverse soil degradation processes (Powlson et al,
2011). By achieving both these aims simultaneously, healthy
soils have an important role to play in progressing towards
‘sustainable intensification’, where producing more
(quantity/quality/reliability of marketable yield) will not be at
the cost of any associated environmental damage.
Examples of soil conservation include cultivation and tillage
practices that maintain soil structure, increase organic matter
content and protect soil biology (Zhang et al, 2007). This can
be achieved by incorporating surface crop residues and/or farm
yard manure (although the decline in mixed farming limits the
latter practice). Tillage can also remove local or general soil
compaction problems and promote drainage to avoid future
trafficking problems (Batey, 2009; Hamza & Anderson, 2005).
Conservation tillage practices that aim to disturb the soil as
little as possible in creating a seed bed include reduced tillage,
minimum till, strip tillage and zero till. These practices are
effective in conserving soil and water, because they retain a
plant cover to minimise erosion, increase organic matter,
maintain soil structure and once established create less
compaction. Niziolomski (2014) reports on optimising soil
disturbance and the use of mulches for erosion and runoff
control in asparagus fields in south-west England. Different
tillage implements (a winged tine, a narrow tine with two
shallow leading tines, and a modified para-plough) were used
to create shallow soil disturbance (175 mm) to improve
infiltration and control erosion. Some treatments included a
straw mulch applied at 6 t/ha which was designed to protect
the loosened soil from raindrop impacts, so maintaining the
soil structure. The results showed that the modified paraplough with straw was most effective of all treatments in
reducing runoff and soil loss.
In addition to these environmental benefits, many farmers
favour conservation tillage practices primarily because they

reduce labour, fuel and machinery costs (Holland, 2004).
Further research is needed to address farmers concerns
including residue management, slug populations (Kennedy et
al, 2012), the need for specialist machinery and the costs of
weed control (economic and environmental).
The use of crop agronomy for better soil management is
gaining increasing interest lately. This includes cover and
companion cropping, including break crops and the use of
nutrient replenishing crops (eg N fixing legumes). Farmers
are using the rooting properties of different crops to ‘engineer’
better soil structure. For example, cereals have fibrous,
vigorous deep roots that can improve soil cohesion and
aggregation; root vegetables such as fodder radish and chicory
have tap roots that can penetrate compacted layers; and
grasses have fibrous root systems that can add structure,
organic matter and nutrients to surface soil layers. Recent
changes to the eligibility criteria for farm subsidies in England
and Wales mean that cover cropping is now recognised as
providing ‘good agricultural and environmental conditions’
(GAEC) and is covered by the new ‘greening rules’ relating to
‘ecological focus areas’ (EFAs).
Another example of using vegetation to control soil
degradation is the installation of grass waterways for soil
erosion and runoff control. These swales are designed to deliver
runoff to the edge of field without erosion. Any sediment
carried in the runoff is deposited within the swale. Although
these features do not control in-field soil erosion, they can
reduce the amount of sediment getting into adjacent
waterbodies where it can reduce water quality and damage
aquatic habitats.
Soil quality can be improved by soil amendments such as
composts, mulches, animal manures, treated sewage sludge
and digestate from anaerobic digestion plants, which are used
to increase soil organic matter content and soil biota to
improve soil structure and resilience to degradation. The
effects will be specific to the materials used, rate of application
and local site conditions (eg weather, soil type).
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Conclusions

European Commission, 2006. Thematic strategy for the protection of soil.
COM (2006) 231 final. Commission of the European Communities, Brussels.

There is a ‘perfect storm’ gathering caused by the increasing
demands on soils to produce food (as well as other goods and
services needed for economic and social well-being), on finite
land resources that are under threat from other land uses, and
the damaging effects of climate change and extreme weather
events. Soil degradation can be controlled and even reversed
to improve soil health. The costs and technical effectiveness
of practices will be site specific, but must fit into current
farming practices in terms of the socio-economic context,
existing
infrastructure/machinery
and
farmer
psychology/behaviours. The ultimate goal is to produce food
economically, whilst respecting social structures in agricultural
communities, and protecting the environmental resources on
which the whole of society depends. The challenge for global
agriculture is to “grow more food, on not much more land,
using less water, fertiliser and pesticides than we have
historically done” (Foresight, 2011).

http://faostat.fao.org/site/368/DesktopDefault.aspx?
FAOSTAT,
2011.
PageID=368 #ancor. Accessed 22/02/16.
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Travels with an auger: tropical soil diversity in practice
Alan Stapleton
Alan is a freelance soil scientist, based in Devon. Formerly Soil Surveyor with Hunting Technical
Services, Teaching Associate at Silsoe College (now Cranfield University), Soil Physicist with the
Ministry of Agriculture, Zambia, and Soil Fertility Adviser with the Kenya Agricultural Research
Institute; also former Research Fellow at University of Exeter, and former Research Technologist
with Teagasc, Ireland. Alan has also been a short term Consultant with FAO, IFAD, Soil Survey of
Pakistan and SRDI, Bangladesh (alanstapleton@btinternet.com).

Background
Tropical soils support diverse ecosystems and provide
livelihoods for millions of people living in a zone shown
highlighted in red in Figure 1. In the tropics where it is warm
all year round, soil development has had the chance, where
past or present moisture conditions have permitted, to form
soils that do not occur under less consistently warm
conditions. The result is a diverse range of soils that provide
highly contrasting conditions of soil health and fertility.
This paper is a summary of a presentation given to members
of the Tropical Agriculture Association to celebrate the diversity
of tropical soils during 2015, declared by the UN as the
International Year of Soils, to help promote an understanding
of soils and the need to manage them appropriately. The
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presentation was based on the author’s experience in Africa
and Asia, though important areas of the tropics also occur in
Latin America and the Caribbean and in Australia.
The World Reference Base (WRB) for Soil Classification (FAO,
2014) was used in this paper, but reference was also made to
Orders and Suborders of Soil Taxonomy, the USDA Soil
Classification System (Soil Survey Staff, 1999), which also
aims to classify the world’s soils.
Soil formation is affected by climate, geodiversity, topography
or age, and by biodiversity (including the activities of man),
and it is the wide range in these factors that gives rise to the
wide range of different soils occurring in the tropics. The aim
was to present an overview of this soil diversity as influenced
by these soil forming factors and to indicate where in the
tropics the different soils can be found, based in many cases
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Figure 1. Map showing countries falling within the Intertropical Zone (Wikipedia, 2016)

on experience of their use and management.
Several Soil Taxonomy Orders including Vertisols, Aridisols and
Oxisols, as well as less developed Inceptisols and Entisols, have
existed since Precambrian times when only microbial life
existed on land. Histosols, Alfisols and Ultisols appeared by
late Devonian or Carboniferous times, when large plants and
animals were present. Mollisols did not appear until Tertiary
times when grassland evolved in Africa and America, but are
rare soils in the tropics today. Anthrosols would have appeared
very much later as early farming in Africa in the Ethiopian
Highlands only began around 5,000 BC.

Where to find soils of wet tropical
climates

Alisols (WRB) (Ultisols) strongly acid, clay enriched subsoils
with high nutrient holding capacity, found on old landscapes
in Indonesia, West Africa, and South America.
Acrisols (WRB) (Ultisols), strongly acid clay enriched subsoils,
low nutrient holding capacity, in West and East Africa West and
East Africa, SE Asia, parts of Amazonia.
Lixisols (WRB) (Alfisols), slightly acid clay enriched subsoils,
base enriched, but low nutrient holding capacity, in seasonally
dry Eastern Brazil, India, West Africa.
Luvisols (WRB) (Alfisols), slightly acid, clay enriched subsoils of
high activity clay and high base status and nutrient holding
capacity, on younger land surfaces, eg East and Southern Africa.

Ferralsols (WRB) (Oxisols), soils dominated by kaolinite and
hydrated iron and aluminium oxides, fix soil phosphorus and
have low nutrient holding capacity, on old landscapes in Brazil,
SE Asia and Zambia (Figure 2).

Figure 3. Soil scientists from National Agricultural Research Laboratories, Kenya
giving farmers advice on Nitisol management, 1999

Where to find soils of dry regions in
the tropics
Figure 2. Ferralsols under shifting cultivation, Soil Productivity Research
Programme, N Zambia, 1986

Nitisols (WRB) (Oxisols), less weathered productive soils with
well-developed nut shaped structure, fix soil phosphorus, in
highland regions of Brazil, Kenya (Figure 3), Tanzania,
Ethiopia, India, Indonesia.
Plinthosols (WRB) (Oxisols or Ultisols), soils in which iron has
been segregated, harden on drying, on old old landscapes in
Brazil and Africa.

Calcisols (WRB) (Calcids), soils with accumulation of calcium
carbonate, found in Ethiopia, Yemen, Oman.
Gypsisols (WRB) (Gypsids), soils with accumulation of
gypsum, found in Tanzania and Ethiopia.
Solonchaks (WRB) (Salids), soils with salt accumulation,
found in Senegal.
Solonetz, soils with clay accumulation, rich in sodium, and
found in Northern Kenya and Mozambique.
63

News from the Regions

Where to find soils reflecting topography
or age in the tropics

Where to find soils strongly influenced
by human activity in the tropics

Leptosols (WRB) (Entisols), shallow soils over hard rock, found
in Ethiopia.

Anthrosols (WRB) (Anthrepts), soils formed or modified by
human activity, for example paddy fields and extensively
manured soils, found in India (Figure 5) and Indonesia.

Fluvisols (WRB) (Fluvents), young soils in periodically flooded
reas, found in the Zambezi floodplain.
Gleysols WRB) (Aquic suborders in Soil Taxonomy), soils
affected by groundwater, found in Zambia.

Technosols (WRB), sealed soils, found in urban and industrial
areas.

Stagnosols (WRB) (Inceptisols), soils affected by perched water
tables, found in Rwanda.
Cambisols (Inceptisols), soils with colour or structural
development, found in the Ethiopian Highlands.

Where to find soils reflecting geodiversity
in the tropics
Histosols, soils with deep organic matter accumulation, found
in Gabon and Indonesia.
Andosols, soils developed in volcanic materials, found in the
African Rift Valley and Indonesia.
Vertisols, clay rich soils with deep cracks formed in base rich
material, formed in alternating wet/dry climates, found in
Senegal, Ethiopia, India and Australia.
Arenosol (WRB) (Psamments), sandy soils with low water and
nutrient holding capacity, in Senegal, Zambia, Yemen (Figure
4), and Oman.
Regosols (WRB) (Entisols), soils on unconsolidated materials,
found in West Africa.

Figure 5. Soil and water management investigation in Deltaic Areas of Tamil Nadu,
1984

References
Soil Survey Staff, 1999. Soil taxonomy: a basic system of soil classification
for making and interpreting soil surveys, 2nd edition. Natural Resources
Conservation Service, US Department of Agriculture Handbook 436.
Wikipedia, 2016. Tropics. https://en.wikipedia.org/wiki/Tropics#/media/File:
World_map _indicating_tropics_and_subtropics.png. Accessed 28 February
2016.
FAO, World reference base for soil resources, 2014 http://www.fao.org/soilsportal/soil-survey/soil-classification/world-reference-base/en/ Accessed 28
February 2016.

Figure 4. Soil Survey of Arenosols for Ma’rib Dam and Irrigation Project, Yemen
1997
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Not Just Wood: reflections on the diversity and importance of forests, trees and
their management in developing countries
Mikael Grut
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Introduction
Forests cover a third of the world’s land surface and their
efficient management is vital. Areas of drifting sands and
non-forested wilderness are also often the responsibility of
government forestry departments.
The global consumption of both fuelwood and industrial
roundwood is still increasing, which is remarkable considering
that wood was already a very important raw material in the
Stone Age. Our use of many materials has come, peaked and
gone, but wood is still with us and its use continues to
increase.
Forests are multiple-use resources, so to manage public forests
- and most forests in the world are publicly owned - requires a
good diplomat, because stakeholders will hold different
production objectives for the forest. Some will focus on
timber, but others on outdoor recreation or nature
conservation. TAA is mainly concerned with agriculture and
animal husbandry, so this presentation will focus on the
interface between these disciplines and forestry.

Forestry, agriculture and animal
husbandry - protection of forests by
improving surrounding agriculture
Small farmer communities in search of land for survival very
often carry out deforestation in Africa. In such cases it is not
enough to increase forest guards and equipment. The
agriculture in the area around the forest must also be improved
to secure livelihoods. During my time at the World Bank, from
1981 to 1994, free-standing forest protection projects were
replaced by projects which included an agricultural
component.
Contrary to current public perception, there is nothing
inherently wrong with deforestation. Some of the most
productive agricultural soils in the world were formerly covered
by forests. Land use should surely aim to provide maximum
human welfare. However, many forest areas that are
unsuitable for agriculture or grazing should be protected.
Forests are important to maintain biodiversity, for the
regulation of stream flow, and for other ecological purposes.
In Africa, such forests were protected by legislation as long ago

as the beginning of the 20th century as demarcated ‘Forest
Reserves (Forêts Classées)’, and it is essential that these should
be preserved.
Forests contain huge amounts of carbon, and when they are
destroyed this carbon is returned to the atmosphere. Because
of the current concern about carbon dioxide emissions, the
final deal at the recent climate summit in Paris contained a
clause on forest conservation, or in today’s climate jargon
‘Reducing Deforestation and Forest Degradation (REDD+)’.
Britain, Norway and Germany undertook to make one billion
US dollars a year available for forest conservation in the tropics
until 2020. America, France and Japan considered that their
contributions could be more effectively spent on other
measures, because it is very difficult to stop deforestation
where people search for land for survival, and forest
degradation is difficult to determine. Also, forest owners are
sometimes paid incentives for not deforesting, when they had
no intention of doing it anyway.

Community, social or participatory
forestry
In this type of forestry system, farmers themselves are
encouraged to plant trees around their houses and fields, either
as woodlots or as single trees, working either as families or as
village communities. Family forestry often works better than
community forestry, because in general people prefer to work
for themselves rather than for the community. The main
product of farm forestry is fuelwood, which in African villages
is collected by women and children, whereas it is men who
make the village level decisions and they therefore tend to
underestimate the importance of fuelwood projects. It helps
if village elders are reminded that tree planting also yields poles
for their traditional constructions, because their collection is
the task of the men.
The World Bank farm forestry programmes of the 1980s and
90s usually had only two components: tree nurseries and
extension. Seedlings were always sold at a heavily subsidised
price, but never given away free, because it was our belief that
people tend not to look after what they get for nothing.
Similarly, grant recipients often are not aware of cost
implications and ask for projects that are only of marginal
interest to them. Loans, on the other hand, which have to be
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repaid, may improve the commitment of communities and
countries to the project, especially if the recipient government
also has to pay part of the project cost.
A wonderfully drought-hardy tree for arid areas in the tropics
is Neem (Azadirachta indica), which is very popular in the
Sahel. It is an excellent fuelwood and also yields poles. It is
even attractive to look at with its light feathery leaves, and
whenever one sees television pictures from the Sahel, there are
some neem trees. As its Latin name indicates, it is of Indian
origin. In India and other south Asian countries oil is extracted
from the seeds, and the remaining neem cake is an excellent
soil fertiliser. The bark contains 12-14 percent tannin; the
neem oil is used in soap, disinfectants and other products; and
the seeds and leaves contain azadirachtin, an insect repellent.
I did not come across these non-wood neem products being
utilised in Africa, and I do believe that this represents a
business opportunity for DFID, an NGO or the private sector.

Agroforestry
Agroforestry can be defined as a production system where
agriculture (or animal husbandry) and forestry are carried out
in association on the same land. Where the combinations
include forestry (or the use of individual trees or even shrubs)
and animal husbandry, the term ‘silvo-pastoralism’ is used.
Agroforestry is as old as agriculture itself because agriculture
began as shifting cultivation, which is serial agroforestry.
Many crop/tree associations are used in developing countries.
Alley-cropping consists of rows of trees with agricultural crops
grown between them. The crops provide quick revenue small-farmers cannot afford to wait - and the trees act as
shelterbelts, nutrient pumps, provide leaf mulch and, in the
longer term, generate revenue from the sale of the wood. And
yet, alley cropping has not been widely taken up by African
farmers, because it is rather complicated and the upfront costs
are relatively high. However, it is experiencing a revival, eg in
the form of ‘Climate-Smart Agriculture (CSA)’ or climateresilient cropping.
Shifting cultivation, slash-and-burn, bush fallow or
swiddening was practised in Sweden and Finland until about
100 years ago, and is still practised over large areas of the
developing world. Forests are felled, the residue burnt, and
seed planted in the ash, which is a mineral fertiliser. Then,
after a few years the fertility of the soil declines and the weed
growth increases, the land is abandoned and the farmer moves
on. It is a viable system only where land is very plentiful.
Usually the farmers wait for the surrounding forest to
recolonise the abandoned land, but sometimes they sow soilimproving, nitrogen-fixing leguminous plants when they leave.
Grazing or cropping under savanna or forest trees. The area
of savanna in Africa is about six times that of closed forest. In
the drier areas, cattle often graze under the trees of the open
savannah and where the rainfall is higher, crops are grown.
Some savanna trees are particularly valued by farmers, and in
West Africa these are called ‘economic trees’, eg:
• The Shea Butter tree produces ‘butter’ for use in the local
cuisine and also for export.
• Gao (Faidherbia albida, syn Acacia albida) is a nitrogenfixing tree, which comes into leaf during the dry season,
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providing shade for the cattle. During the rainy season it
loses its leaves, allowing light to penetrate to crops planted
under the canopy. This is the reverse of other savanna trees
that lose their leaves in the dry season.
• The Gum Arabic tree (Acacia senegal) produces gum for
export and good quality hard wood, while leaves and pods
provide nutritious fodder. This species and Faidherbia
albida are nitrogen-fixing, but some varieties are more
efficient in that respect than others, and perhaps merit more
research.
• Frankincense and myrrh, mentioned in the Bible and still
in use internationally, are produced from the resin of trees
in north-east Africa and Arabia.
There is a danger that these traditional agroforestry systems which are hardly even thought of as agroforestry - are
neglected by research. Tree-breeding, for example, could yield
important results.
Agriculture is practised not only under the savanna trees, but
also in the rainforest. If the latter is felled, it is generally better
from an ecological point of view if it is replaced either by a tree
crop like rubber or oil palm, or by an open forest with cropping
under the trees. Care has to be exercised if complete
deforestation is not acceptable, because agroforestry in the
natural high forest can become a subterfuge for deforestation,
with only a symbolic tree left here and there.
Shade trees. Some crops such as coffee, tea, bananas, cacao
and kola, grown in the open sun, can get too much insolation
and can benefit from shade trees. Since the mid-1970s, suntolerant coffee shrubs have been developed, and there was a
trend away from shade trees in the coffee plantations, but today
this is considered unsustainable and unsuitable for the
environment, so there is now a trend back to shade trees. The
coffee shrub was originally a plant of the undergrowth,
accustomed to shade.
The Taungya system. Taungya is a Burmese word for a widely
practised system of afforestation. Forestry departments use
local farmers to plant the trees, between which, as
compensation, they are allowed to grow their crops for up to
three years, by which time the crops are shaded out. The
forestry department gets its trees planted for nothing and does
not have to weed the plantation for the first three years, and
the farmers get access to the land. However, they do have to
pay a fine for every damaged tree.
Fodder trees. Some ‘economic’ savanna trees provide good
fodder from the leaves and the pods, but fodder trees can also
be planted. At the end of the dry season they are sometimes
the only fodder still available for the animals. Some fodder
trees of non-African origin, but useful in Africa, are:
• Prosopis juliflora: For arid areas, thorny, excellent fuel.
Invasive where not checked by strong fuelwood demand.
• Albizia lebbek: For semi-arid areas.
• Sesbania grandiflora: For humid tropics. Leaves and pods
also used as human food.

Other non-wood benefits from forests
Medicine. In Africa, the vast majority of people still consult
the traditional healers who obtain many of their medicines

News from the Regions

from trees. Some Western medicines were first derived from
trees, for example the salicylic acid in aspirin from willows
(Salix spp).
Honey and beeswax. The name of the forest department in
Tanzania was until 2010 ‘The Forestry and Beekeeping
Division’; and even now in the savanna, the value of the annual
production of honey and beeswax often exceeds the value of
wood production.
Bush meat. Bush meat from forests, including worms and
insects, is a hugely important source of protein in many
developing countries.
Stream flow regulation. Reduced vegetation in catchment
areas can increase stream flow but can also increase soil
erosion, silting-up and flooding. Forests act as sponges,
intercepting precipitation with their foliage and allowing more
water to penetrate into the soil. That is why the French call
their forest service Le Service des Eaux et Forêts (‘The Water
and Forest Service’), and why the Chinese, Thais and others
banned clearfelling of their forests after disastrous floods. If
marginal and loss-making hill farms in Britain were afforested
on a large scale, there would perhaps be less flooding. The UK

Environment Secretary announced in December 2015, in the
wake of the devastating floods in Cumbria, that more needs to
be done to ‘rewild’ the uplands, including planting trees to hold
water on higher grounds.
Reduction of carbon dioxide emission. This is a huge
opportunity for developing countries. Forest conservation has
already been mentioned. Many development agencies and
even individuals also plant trees to absorb (‘sequester’) CO2,
and it is much more cost-effective to do so in the developing
countries where wages are lower and growth often better.
Finally, because wood is a renewable energy source, its use for
electricity generation is subsidised, and in 2014 the UK
imported seven million tons of fuel in the form of wood pellets,
more than the total volume of sawnwood. Most of these wood
pellets were imported from developed countries, but it is a
potentially enormous market for the developing countries.

Further reading:
Cook CC, Grut M, 1989. Agroforestry in sub-Saharan Africa: A farmer’s
perspective. World Bank Technical Paper Number 112.

Artemisia annua (Qinghao): a smallholder grown antimalarial treatment
Antony Ellman
Antony Ellman is an agronomist and socio-economist. He has worked for over 40 years
on smallholder farming systems and links to markets. For the last 20 years he has
focused particularly on the cultivation and use of Artemisia annua in East Africa,
Madagascar, India, Vietnam and China. Antony is a Professional Associate of the
Natural Resources Institute, University of Greenwich. He is also the Chairman of the
TAA Award Fund.
This is a brief summary of the talk given on 29 October 2015.
It updates the article on the same subject published in
Ag4Dev19 (Summer 2013), to which reference should be made
for further details.
The talk traced the history of the use of Artemisia annua
(Qinghao in Mandarin) for treating malaria and other diseases,
and highlighted the constraints facing its continued use. The
‘Qinghao Journey’ starts from a recipe for an infusion of Qinghao
leaves, found in a Han Dynasty tomb in China dated to 168 BC.
It culminates in the widespread cultivation of Artemisia annua
in Africa and Asia, extraction of the active ingredient
(artemisinin), and manufacture of Artemisinin Combination
Therapies (ACTs). These now constitute the frontline drug for
treating severe and uncomplicated malaria in most malariaendemic countries of Africa and South-East Asia.
Cultivation of Artemisia annua spread from China (where the
plant originates) to Vietnam in the 1970s, and to East Africa
and Madagascar in the 1990s. Some 100,000 small farmers in
these countries now cultivate a total area of 20-30,000 ha of
Artemisia annua each year. Most of the crop is grown on
contract to processing companies which supply farmers with
seed and technical advice, purchase their harvest at an agreed
price, and extract the artemisinin using a solvent extraction
process. The pure artemisinin is then sold to pharmaceutical
corporations which manufacture and distribute the ACTs.

Figure 1. Artemisia at 1 month and 6 months after planting, Antsirabe, Madagascar
(Photo: Antony Ellman)

Some Non-Governmental Organisations (NGOs) promote the use
of Artemisia leaves as an aqueous infusion for treating malaria,
though artemisinin is poorly soluble in water and there is no
scientific evidence to justify this approach. It would be a cheap
option if it worked, but unfortunately it does not: its promotion
appears to be based more on wishful thinking than on hard fact.
The cost of ACTs has fallen dramatically as experience and scale
of production have increased: in 2015 over 400 million ACT
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treatments were administered at an average price of US$1.50
per treatment. But even at this price ACTs are unaffordable to
most users and African Governments. The bulk of ACT
purchases are funded by donors including Bill and Melinda
Gates Foundation, the President’s Malaria Initiative, DFID, EU
and others, channelled through the WHO Global Fund for
AIDS, TB and Malaria.

Imperfections in the market have led to a boom and bust
situation, with cyclical surpluses and shortages of Artemisia leaf,
extracted artemisinin and ACTs. Several measures have been
adopted in an attempt to stabilise the supply of ACTs and to align
it more closely to demand: establishment of an artemisinin bank
from which stocks can be released when needed, development of
a semi-synthetic artemisinin to supplement the plant-based
product, and a series of annual conferences organised by WHO
and UNITAID, which bring together actors involved at all stages
in the supply chain, in an attempt to improve communication
and co-ordination between them.
These measures have been partially effective. However, the bigger
long-term threat to the use of ACTs stems from the appearance
of resistant strains of the malaria parasite, already found on the
Thai/Cambodia and Thai/Myanmar borders. WHO’s Resistance
Containment Strategy is delaying, but not halting, this spread.
ACTs have saved many thousands of lives and their production
has given improved incomes to many thousands of small
farmers. Best estimates are that artemisinin-based ACTs still have
another 5-10 years of useful life, during which it is hoped that
new antimalarial drugs and approaches will be developed, and
the scourge of the disease will be greatly reduced or even
eliminated.

Figure 2. Harvested Artemisia plants, Thika, Kenya
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JBD (Brian) Robinson,
1927-2015

returning to Kenya as Assistant, and then
Acting Director of Research. He returned to
the UK as Research Fellow at Long Ashton
Research Station in 1969, from where he
undertook many long (Fiji and Tonga) and
short-term overseas assignments until his
final retirement in 1998.
TAA members will be able to read Brian’s
own summary of his career and
experiences in the Spring 2014 issue of
our
journal
Agriculture
for
Development (Ag4Dev21).

Brian Robinson passed away after a short
illness on 6 August 2015. Brian’s career
spanned 50 years. He graduated from
Reading University with a ‘first’ in
agricultural chemistry. His first posting
was as the agricultural chemist in Barbados
and then as Acting Government Analyst.
After four years he was posted to Kenya, as
chemist at the Coffee Research Station,
Ruiru. In 1960, he was appointed as
Director of Coffee Research in Tanzania,
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Brian was a consummate professional
and world authority on coffee
production. Many TAA members will
remember with appreciation his sound
and practical advice, and at times firm
guidance. For me (AB) it was in 1978,
when he arrived in Juba to advise on the
rehabilitation of coffee estates that had
grown into trees during the first civil
war, and on the development of a
smallholder
coffee
programme.
Undaunted by the absence of eggs for an
omelette or of a decent cup of coffee, he
set off on a gruelling seven day journey
visiting coffee forests across southern
Sudan. He would, perhaps, be gratified

to know that despite the second civil
war, Nespresso have decided to market
a unique robusta coffee, Suluja, with
the help of George Clooney.
Brian displayed a very quiet generosity:
it was impossible to pay your way with
him, and this extended to supporting
people in financial trouble, keeping
most of the village supplied with greens
and fish, visiting the sick, and
contributing to parish council and
school governors.
He had a love of nature: an immaculate
(and very productive) garden; his
knowledge of birds and their habits, as
well as of local plants and animals, albeit
with a particular hatred for strawberryeating badgers and lawn-digging moles,
was wide. He also loved fishing: from
the mountain rivers of Kenya via New
Zealand and Iceland to the shores of
Blagdon Lake in North Somerset, he
fished them all.
Food and drink were important in his
life: from the pleas of the station official
to remove the over-ripe, well-travelled
stilton from the station in East Africa, to
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his commentaries on coffees from
around the world.
Brian’s family was important to him.
Sadly his wife Daphne predeceased him,
but his daughters Karen and Gillian
were a great joy, as were his grandchildren and great grandchildren, to
whom we extend our deepest sympathy.

Andrew Bennett and Ian Steed

James ‘Benny’ Warren,
1932-2015

Many of us will remember both Benny
and his wife Dot as good friends, and for
their kindness and hospitality over
many years and in different parts of the
world.
He was a broad-based
agriculturalist
with
a
strong
commitment to, and understanding of,
smallholder farming.
He was
appreciated by his colleagues for his
practical advice, breadth and depth of
his knowledge of agriculture and the
environment, and his professionalism.
James was christened James Boswell
Warren and his father always called him
JB. From the earliest times in the
scouts, his friends first thought that this
stood for Benjamin and so shortened it
to Benny. This then stuck as a
nickname and remained the favoured
calling by most friends and colleagues
throughout his life.
Benny Warren was born on 16 August
1932 and grew up with his younger
sister in Teddington, Middlesex. The
family were on holiday in Wells at the
outbreak of the Second World War
where they remained for a while before
returning to London; however following
a near miss he was evacuated to a
cousin’s farm in Pembrokeshire, where
his interests in outdoor life and
agriculture were ignited.

He went on to study agriculture at the
University of Reading, where he met
Dot. They were married before leaving
for Trinidad in 1955 to study tropical
agriculture.

he served. He shall be sadly missed by
all who met and worked with him,
including national counterparts and the
many for whom he acted as a mentor
and sounding board.

He was posted to Uganda in 1956, where
he served until 1972. While based at
Kawanda and Namulonge Stations he
served in many roles (Figure 1), from farm
extension work in the remoter parts of
Uganda in the early days; through ox
husbandry, farm mechanisation, land
planning and finally seed multiplication.
These varied experiences gave him a
breadth of knowledge in agriculture,
natural resources, the environment and
sustainable development as a whole. He
also experienced the winds of change as
the Obote government was toppled by Idi
Amin, and he was finally asked to leave
soon after the Asian community left
Uganda. In 1973, he joined the Overseas
Development Ministry (ODM) Corps of
Specialists and was posted to Ethiopia
where he was fortunately in time to help
guide the famine relief programme there.

Andrew Bennett

David Friend
1940-2015

MBE,

After his retirement from ODA/DFID in
1992, Benny advised several charities
working in smallholder agriculture. He
was tempted by a former colleague to carry
out the first feasibility study of the possible
resettlement of the Chagos islands. When
Dot fell ill, he readily took on the role of
fulltime carer for more than a decade, and
he devoted free time to his passions, the
local Scouts, walking, gardening and his
local church.

David Friend was born in Hampshire in
1940. He obtained a BSc (Agric) from
Reading University and a DTA from the
University of the West Indies. He was
appointed as tree crops agronomist to
the British Solomon Island Protectorate
during 1964 and was posted to Dala
Research Station on Malaita. At Dala he
undertook basic agronomic research
into the cocoa crop which included studies
into spacing, fertiliser application, shade
and most importantly selection of
cultivars best suited for Solomon
Islands conditions. He also worked on
processing technology and, with the
plant pathologist and entomologist, on
diseases and pests of the crop. During
1972 he was transferred to Ndodo Creek
Research Station on Guadalcanal, where he
worked on cocoa, coconuts and oil palm
(in collaboration with the Commonwealth
Development Corporation (CDC).
During this time he assisted with the
joint coconut research work at Yandina
(Russell Islands) in collaboration with
Levers Plantations Ltd. His work
included the intercropping of cocoa and
coconuts on the Guadalcanal Plains and
at Yandina. He was appointed as Chief
Research Officer during the late 1970s.

Keeping up with the overseas exploits of
his son, who still works in development
around the world, kept Benny linked
with ground-floor development and
changes in the many countries in which

On leaving Government service he was
appointed as Research Officer for Levers
Solomons Ltd (LSL) coconut plantation
when Levers Pacific Plantations Ltd
became a joint venture with the

Figure 1. Benny in the early Uganda years in land
planning (when windy shorts were in vogue)

He went on to serve with distinction as
a senior Natural Resources Adviser in
Overseas Development Administration
(ODA) / Department for International
Development (DFID)'s Development
Divisions in Nairobi, Fiji and Barbados.
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Solomon Islands Government. During
1983 he was posted to East Malaysia as
General Manager of Pamol Sabah (oil
palm). He took up the position of
Managing Director of LSL at Yandina,
Solomon Islands during 1986, and held
this position until 1995. He retired to
Bundaberg,
Australia
after
the
Commodities Export Marketing Authority
(CEMA) took over LSL and created a
subsidiary company called Russell Islands
Plantations Estates Ltd (RIPEL). He was
a Board member of CEMA and provided a
collaborative link between the industry
and CEMA. He was also instrumental in
harmonising the smooth take-over of LSL
by CEMA during 1995/96.
David was one of the hard working young
agricultural scientists that were fortunate
to be posted to the Solomon Islands during
the 1960/70s where little, if any,
agricultural research work had been done
previously, and where importantly there
was little active local political pressure for
independence. He, like his peers in varied
disciplines, was able to make a substantial
contribution to agricultural development
in the Solomons through acquisition of
knowledge. For instance, the annual
production of cocoa now stands at about
5,000 tons, which is a substantial increase
from the less than 100 tons per annum of
the 1960s. David was awarded an MBE for
services to agricultural development in the
Solomon Islands.
David had a good sense of humour, was
excellent
company
and
was
affectionately known as ‘the Major’ due
to his jocular claim of having served in
the ‘Hampshire Mudguards’. I have
inserted below a statement from one of
his colleagues, Moses Pelomo, who
started his career at Dala Research
Station and also worked at CEMA. It
succinctly
summarises
David’s
contribution to the Solomon Islands.
“I can confidently say that David and
Carol remain true friends of the
Solomon Islands and Solomon
Islanders
for
their
important
contribution
to
the
economic
development of the nation, as well as
friends indeed to their workers, workmates and the public in general. David
will be always remembered not only for
his dedication of work but also for his
friendship to the rural people. The
legacy of his work still supports
Solomon Islands by enabling over
70

70,000 rural households, representing
420,000 people (76 percent of total
population) to make a reliable living in
farming coconut and cocoa and
bringing in over SBD200-300 million in
foreign receipts to the Solomon Islands.
May his soul rest in peace. Our
condolences to Carol, family and
friends.” Moses Pelomo.

David Gollifer (with help from
Carol Friend, Moses Pelomo and
Grahame Jackson)

Richard (Dick) Norman
Jenkin, 1935-2015

Dick was born in Manchester, but the
family soon moved to Southport where he
grew up. He attended King George V
School in Southport and according to his
final school report he “had an excellent
school career and was a loyal and
successful school prefect”. In 1954, he
attained a scholarship to Edinburgh
University to study forestry and, while
there, won a number of University medals
including the prestigious Stebbing
Silviculture medal. He took an honours
forestry degree at Edinburgh in 1958 and
his first overseas post was as Research
Officer, on contract to the Federal Service
of Nigeria based at Ibadan, specialising in
forest soils. Some of his work was at the
Olokemeji Forest Reserve. Here he built a
foot-bridge to enable him to cross a small
river and established his philosophy that
“if you can’t get there in carpet slippers
then the area isn’t worth developing”. His
work in Nigeria left a legacy of a new and
fully-equipped Forest Soils Research
Laboratory.
On leaving Nigeria, Dick joined the Land
Resources Division (LRD) in the UK where
he worked on a wide variety of projects in

a number of countries. These included:
surveys of the Lower Mgeta River area in
Tanzania, the coconut growing potential
of Christmas Island in the Pacific (the site
of the early UK atom bomb tests), the
agricultural potential of the Belize Valley,
and forest development of the Imatong
Mountains in Southern Sudan. In Fiji,
Dick was project manager, with the
agricultural part of the project lasting for
about two years while the forest inventory,
where Dick played a major role getting the
inventory data digitised, continued for
three years. When back in the UK, Dick
had a great interest in the Institute of
Professional Civil Servants (the
government scientists’ trade union) where
he was the local representative pushing for
better recognition, terms and conditions
for those working overseas.
In 1976, Dick participated in the
Overseas Development Ministry (ODM)
reconnaissance of the Khosi Hills area
in eastern Nepal. This led to his passion
for the area and its people. He was
involved in the development of the
Phase II plan for the area and from
1979-82 was Senior Technical Adviser of
the Khosi Hills Area Rural Development
Programme (KHARDEP). At that time
there was no vehicle access into the
Khosi Hills so Dick and his team would
fly in from Kathmandu, overnight at the
Gurkha camp in Dharan before walking
3,000 feet uphill to the project
headquarters in Dhankuta. The project
area covered over 6,000 km2 and all
travel was by foot. There was no
telephone so Dick established radios at
each district centre manned by exGhurkha radio operators with poor
English skills, from where Dick and
team would send cryptic messages in
Morse Code to the outside world with
some hilarious results. It was clear to
all the team, that ‘Jenkin sahib’, with his
gentle approach to his staff, was
appreciated and he was much missed
following his departure from the hills.
After LRD, Dick joined ODA as a forestry
adviser and was posted to the South-East
Asia Development Division in (SEADD) in
Bangkok, where he continued to support
people and projects in Sri Lanka, Indonesia
and Nepal. Dick finished his posting with
SEADD in February 1995 then, after
working at HQ in London for a few months,
he retired in October the same year.
Dick continued to support projects and
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people well after retirement including the
exceptionally talented craftspeople from
the hills of Nepal. He guided and
promoted several initiatives including
weaving, basket work and embroidery that
were promoted and sold at several
exclusive central London outlets. Dick
enjoyed seeing and catching up with old
friends and colleagues. He maintained
regular contact with many of the staff from
Bangkok, often meeting them on arrival at
the airport, shepherding them safely to
their hotel and acting as a guide to
supermarkets and directions to DFID in
Victoria Street. On many occasions Dick
would act as driver and tour guide taking
ex-colleagues to sites as far as York, as well
as assisting entrance to the Houses of
Parliament and to various gardens and
historical sites.
His favourite countries were Nigeria and
Nepal. After retirement he worked
voluntarily for the Britain-Nigeria and
Britain-Nepal Associations, and was a
member of the Nigerian Field Society. For
some years, he was the regional convenor
of the London and South East branch of
the Tropical Agricultural Association. Dick
managed to visit both Nepal and Thailand
after his retirement. Contacts through a
former colleague resulted in Dick making
an annual visit to the Hexington
Agricultural show in Lincolnshire, doing
whatever he could to assist. His name is
remembered through the ‘Jenkin Cup’ that
he donated and which is awarded to the
prize donkey exhibited at the show. Dick
loved cooking and was a very good cook.
He was also a keen classical music lover.
Back in the UK he was able to increase the
amount of time he spent attending
concerts, becoming a friend of both the
London Symphony Orchestra and the
London Philharmonic Orchestra.
Dick had a genuine interest in people and
the countries where he worked, and a
desire to make a difference to their lives.
All who knew Dick were struck by his
kindness and consideration for others.
Dick was generous and helpful wherever
he was posted. He always had a good word
to say about others and never appeared
upset. Although a lifelong bachelor, he was
a very sociable person who enjoyed
company and maintained a wide circle of
friends and colleagues.
Dick was
particularly protective and supportive of
staff with whom he worked and
supervised. Rarely, if ever, did Dick make
a critical comment. He spent much of his

time mentoring and encouraging young
foresters to assist and develop their careers.
All who knew Dick have many fond
memories of him and his belief that no
distance was too far to go in search of a
good pub and of his enjoyment of a glass
of English bitter. In the Sudan, while Dick
was setting up the Imatong project,
supplies of food and beer were in short
supply. However, Dick solved this by
brewing his own beer but when he left he
donated his brewing kits to newcomers - a
characteristically generous and much
appreciated gesture. In Nepal, the HQ and
guest house in Dhankuta, started by Dick,
became a haven and social centre for those
working in the harsh conditions of the
eastern hills. Almost every development
worker who has passed through that part
of the world will remember with gratitude
this miraculous guest house: hot water,
ironed sheets and excellent food. Peace
and comfort away from the fleas and
mosquitos. Here at the guest house, Dick
ensured there was cricket on the radio,
bed-tea served each morning, egg and
bacon for breakfast and roast dinners,
served with Dick at the head of the table.
He was never happier than when all the
team was gathered and he would keep all
entertained with anecdotes and stories.
Any passing visitors were welcomed by
Dick who ensured that sufficient beer was
in stock even though every bottle had to
be transported to Dhankuta in baskets by
porters. Dick often told a story about
himself: while in Nepal, his project vehicle
in Kathmandu at the time was an ancient
red Ford Cortina no longer “suitable for
embassy use”. Driving home one night
after a particularly heavy session he took a
wrong turning and finding the car sluggish
decided to rest until daylight. When he
awoke he was surrounded by water and
thought he was at sea until he realised that
he was parked in a rice paddy!
Dick never married, but on his departure
from Nepal he was so bedecked in
marigold garlands that he could hardly see
or be seen. It was suggested that perhaps,
not understanding the customs of the
area, he had inadvertently married one of
the girls. His reply as always was “that’s
right, that’s right”. Dick will be greatly
missed.

John Hansell (with contributions
from Dick’s friends and colleagues)

Patrick Haynes,
1931-2015

Patrick Haynes was an agronomist who
devoted most of his career to tropical
root crops. He died aged 84 of advanced
heart disease, a condition that he had
lived with and managed since his 60s.
He was born in Barbados to a government
official and an elementary school teacher.
Education was the top priority in his
family with a well-read father and very
determined mother, so he attended
Harrison College, the leading grammar
school in Barbados. In 1950, he went to
Trinidad to attend ICTA (the Imperial
College of Tropical Agriculture), where he
completed a Diploma in Tropical
Agriculture. This was a qualification
designed as a post-graduate course for
British graduates going to the tropics to
manage plantations and commercial
crops and as an under-graduate course to
train West Indians for supporting
technical roles. After completing his
studies he was awarded a Commonwealth
Development and Welfare (CDW)
scholarship to study for a degree in
Agriculture at Queen’s University Belfast.
This opened many doors for him and put
him on a professional footing.
During his studies at Queens, he took
the opportunity to travel around Britain
and Europe, and in his positive, open
manner made many friends along the
way. Coming from a small island, he felt
the need to broaden his horizons by
travelling throughout Europe. This
may have been the start of his
international perspective on economic
and social development. He subscribed
to the view that you could not separate
agricultural development from social
and economic factors, which in turn are
influenced by international relations.
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When he had completed his studies, he
returned to Barbados as Assistant
Government Chemist since this was a
condition of his CDW scholarship. He was
fortunate in returning to the Caribbean, just
as former colonies were beginning to gain
independence and as the University of the
West Indies was being set up in Trinidad and
Jamaica. After four years in Barbados he
took up a lectureship at the Trinidad
campus of the newly-formed University of
the West Indies, working at the Faculty of
Agriculture (and teaching many subsequent
members of the TAA). On one of his
sabbatical trips he returned to Queen’s
University to do a Masters degree.
It was during his time in Trinidad as a
lecturer in agriculture that he developed
a particular interest in subsistence
crops. Having witnessed the effects of
malnourishment around him during his
childhood in Barbados, he was
concerned that the effort that was being
devoted to cash crops at the expense of
subsistence crops was a direct
contributor to poverty. He was one of
the organisers of the first international
Root Crop Symposium and was very
proud of his on-going association with
the organising group. He was able to
contribute to the organisation of
subsequent symposia and formed many
enduring friendships and collaborations
as a result.
The widespread recognition of the
importance of subsistence crops, such
as root crops, is a legacy of the work that
went into the symposia and one hopes
that it has changed the funding
priorities
of
the
international
development agencies.
Patrick left Trinidad in 1972 to take up a
post as Director of a research station at
Koronivia, near Suva in Fiji. He worked on
dalo, or taro, a staple food in the South
Pacific, with a huge diversity of varieties,
suggesting genetic origin in the region.
He recognised that the knowledge of these
varieties had been put to good use in
exploiting a range of different growing
conditions and circumstances.
He spent two years working in the
Congo (then known as Zaire) as director
of a research station and working on
cassava, used both for its roots and its
leaves. He learned French in order to be
able to communicate with his staff and
with government officials in Kinshasa.
He subsequently worked as an
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independent agronomist with the Food
and Agriculture Organisation (FAO),
United
Nations
Development
Programme
(UNDP)
and
the
International Institute of Tropical
Agriculture (IITA) in countries in South
and Central America, the South Pacific
and West Africa.
In 1980, he joined the agriculture
consultancy arm of WS Atkins in
Cambridge, where he worked for the last
10 years of his career. His work there took
him around the world, notably to Irian
Jaya, Papua New Guinea and back to the
South Pacific. He was fascinated by the
agricultural systems of the indigenous
Dani people of Irian Jaya, and in his report
to the Indonesian Government pointed
out that the agricultural methods the Dani
deployed for sweet potatoes and taro were
particularly well-suited to the local
conditions. It is now thought that
agriculture originated in that region
several thousand years ago, perhaps as
long ago as in the Fertile Crescent. For
him, this was one of the most interesting
assignments that he undertook, not only
because of the scientific interest, but also
the development issues and the beauty
and diversity of life in the region. For
much of his professional life, Patrick was
a member of the TAA.
He enjoyed his retirement in Cambridge
and continued his interests in botany
and agriculture. He acted as a guide at
the Cambridge University Botanical
Gardens and grew fruit and vegetables
until his last weeks of illness prevented
him from going to the allotments down
the road. He read widely about the
latest trends in economic development;
as well as the fascinating insights into
quantum biology and the origins of life
on earth. He was a religious man and
his Christian faith sat comfortably with
his scientific training and his evidencebased approach to the natural world.
He leaves behind his wife, Ruth, and
their two sons, David and Andrew.

David Haynes

George Taylor-Hunt,
1933-2016

Born in 1933 in Sussex, George was old
enough to sample a boy’s appreciation
of the excitements during the Second World
War without, perhaps, understanding
the enormity of the issues involved.
Whatever influences those early years
had, George decided to study Agricultural
Engineering and this he did on one of
the most practically-respected courses
available at the time, at Writtle College
near Chelmsford in Essex from 1955-57.
After three years in Africa, George joined
the Ministry of Agriculture, Farming and
Food (MAFF) as a Drainage and Water
Supply Officer. In 1968, he took up a post
in the Advisory Service (Mechanisation) in
Norfolk. Promotion followed, and in 1976
he moved to Northallerton, with
responsibility for Mechanisation advice to
farmers in North Yorkshire. Eventually, the
call of Africa became irresistible, and he
and Margaret moved to Nairobi where
George took up a post with the
Government of Kenya. After three years,
he joined the International Potato Centre
(CIP). Thereafter, he spanned the link
between agriculture and engineering
throughout his career overseas. He
completed his MPhil at Cranfield
University, was an Incorporated Engineer
and became a Post-Harvest specialist.
After farmers had toiled to produce, he
deplored the high percentage of
subsequent losses in store - commonly up
to 50 percent and more. His mission was
to improve on this situation, and he did,
with potatoes and other crops. Much of
his work was carried out in Kenya and
Tanzania. After 13 years in Kenya, he
moved to Bangladesh for 5 years working
on a food programme for the Canadian
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government (CDP). Only a few years ago
he undertook an assignment through
BESO in Uganda.
George was a stalwart, diligent and
good-humoured Chairman of the TAA
in the south-west for a decade, sharing
the task with the late Bill Reed as
Coordinator. He was a regular organiser
of the TAA stands at Agricultural Shows
and events, arriving early to set things
up, including supporting the annual
BOAT (Bicton Overseas Agricultural
Trust) tractor renovation scheme with
which TAA SW is associated. His timekeeping at meetings was well-known
and respected - making it easier for his
successors!
George also served

faithfully on the TAA Executive
Committee with his ready wit and
valued common sense. A prominent
Rotarian and leader in that organisation,
George was a keen supporter of worthy
organisations such as the Royal
National Lifeboat Institution (RNLI) and
Shelterbox. He was accorded the rare
distinction in Rotary circles of two ‘Paul
Harris’ Awards. The TAA recognised
George’s work with a special Award of
Merit in 2015, the year when he and
Margaret also celebrated their Golden
Wedding Anniversary.
George and his wife Margaret,
continued to serve on the TAA SW
Committee, including the preparation

of this current year’s programme, and
he gladly undertook to arrange and
coordinate meals for the January AGMs
at Exeter Golf and Country Club.
Referring to his gratitude to Ray Bartlett
(TAA SW Secretary) for handling the
January 2016 AGM Menu choices when
George became ill, he characteristically
wrote: “My special thanks to Ray. Give
him a clap! Finally, ‘bon appetit’ and
all the best for 2016”. We have lost a
real friend, keen to the last to see the
TAA prosper - and its members well-fed
at their AGM! Our condolences are with
Margaret and their sons Robin and
Dominic, and the family.

John Wibberley
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Summary reports from the five remaining MSc students who
received TAAF awards in April 2015 appear below (the first five
appeared in Ag4Dev26). Hannah Wright, a PhD student from
Lancaster University, who received a long term award in
October 2015 for her study of the effects of alternate wetting
and drying in lowland irrigated rice in Madagascar, has started
work in the field. A news item on the progress of her study
will appear shortly on the TAA website.
Four TAAF awardees made presentations at the AGM in
November 2015 as part of the 2015 Ralph Melville Memorial
Lecture. The focus of the lecture was the changing demand
for UK natural resource specialists in international
development today. The presentations led to an interesting
discussion on how TAA and TAAF can adapt to a changing
environment and help a new generation of young professionals
to launch their careers. The presentations and subsequent
discussion are summarised in Article 1 at the beginning of this
issue of the journal.

George Barrett, MSc International Development,
Sheffield

On the initiative of one past TAAF awardee, Alex Tasker, a move
is under way to link recent recipients of TAAF awards
informally for purposes of networking, sharing information on
job opportunities and professional exchanges.
Following an appeal at the AGM, contributions to TAAF funds
from individual TAA members totalling £12,700 have been
received or promised in the last two months. These include
£5,000 from the Harry Potts memorial fund and £5,000 from
the family of the late Bill Reed. Such donations are critical to
keeping TAAF afloat, and are enormously appreciated both by
the TAAF Committee and by our awardees.
A plea was also made in past issues of the journal (eg
Ag4Dev23, page 59, Remember TAAF in your Will) to
encourage members to consider if they could make a
contribution to the future of TAAF’s work. Such legacies
would put TAAF on a firmer long term financial footing and
we would be very grateful if members would look again at our
appeal.

Stakeholder
responses
to
Corporate
Social
Responsibility: power and responsibility on the Lower
Sanaga Basin, Cameroon

manatee. The Reserve’s largest inhabited area, Mouanko,
with a population of two thousand people mainly subsistent
on farming and fishing, provided the main research site
(Figure 1). The project assessed the purpose and inclusivity
of the two strategies, and the developmental roles of a range
of stakeholders within the Reserve.

The study examined the corporate social responsibility (CSR)
and stakeholder engagement strategies of active oil
companies within the Douala-Edea Wildlife Reserve in
Cameroon’s resource-rich south. Established in 1932 and
covering 160,000 hectares of dense equatorial forest, the
Douala-Edea Wildlife Reserve is home to a range of
threatened flora and fauna, including some of West Africa’s
largest mangrove swamps and the endangered West African

Respondents suggested that, far from being genuinely
altruistic, the CSR and stakeholder engagement strategies
employed represented a strategic tool to coerce and pacify
potential opposition, in turn fostering an environment
conducive to profit maximisation. Additionally, the gifts
employed as part of the CSR strategies, such as pens to the
local school, beds to the hospital and financial donations to
the local chief, were argued to reproduce colonial distinctions
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between a technically progressive west and backward ‘others’.
As such, this highlighted the continued imperial
underpinnings of development discourse and the West’s
perpetual engagement with the global South.

the employed CSR strategies were considered to reinforce
dependency relations and in turn undermined the
developmental prospects of the rural populations within the
Douala-Edea Wildlife Reserve.
The study exposed the re-branding of Western engagement
with the global South, from the enlightenment era, colonial
plunder, foreign assistance, to contemporary ideas of
partnership and corporate social responsibility, and the array
of ideological and material tools employed by the West to
maintain its security and superiority at the expense of
‘others’. Furthermore, the study advocated the need for a
more vociferous role of civil society members within the
Douala-Edea Wildlife Reserve, and a more broad-ranging
development focus. Additionally, the project highlighted the
need for collective action at the local level to contest stateand corporate-level natural resource extraction.

Figure 1. An ex-fisherman excluded from his livelihood by offshore oil drilling

It was also argued that active corporations did not represent
appropriate agents of development and social change.
Instead the CSR strategies were seen to further disengage the
citizens from the Cameroonian state by marginalising
debates surrounding government-level solutions. Moreover,

Bamnan Catherine Dagu, MSc International
Development, University of Edinburgh
Understanding urban poverty: the economics of
technology change in vending agricultural products in
Peru
The objective of the research was to understand how
technology is impacting work opportunities and livelihoods
of street vendors of agricultural products (SVAPs) and local
waste recyclers, of predominantly herbal agricultural foods
grown in the Peruvian highlands. The SVAPs or
emolienteros are vendors of emoliente - beverages made with
medicinal plants, sold on the streets of Lima. They provide
an important service as an inexpensive on-the-go
breakfast/snack, rivalled by none in Peru’s densely populated
capital.

The project has been particularly useful for me in pursuing
my career in CSR analysis and consultancy, whereby the
research experience was key to attaining internships with
EIRIS (Ethical Investment Research and Information Service
- UK) and AccountAbility shortly after I completed my
Masters. Without the TAAF’s generous support, and the
advice from Naysan Adlparvar, it is highly unlikely that the
project would have ever been viable.
production at cheaper rates to cater for the increasing
demands for their products and services, and would put them
in a better position to retain their market share.

Figure 2. Traditional and modern carretillas

As the third largest city in the Americas, Lima presents a huge
market for the emolienteros, with much potential for growth.
They have been able to form a robust labour union, wellstructured into associations in the main districts in which
they function. This became possible after securing support
from the city council and authorities, not available in
previous years. Today, it is considered one of the most
prestigious informal sectors in Lima to work in.
Despite their accomplishments, they face threats through
competition with the growing number of chain supermarkets
in the city. Although the presence of knowledge transfer
within their labour unions helps the workers get information
about new and improved technology, many lack the access
to better technology that helps mitigate the risks of losing
their livelihoods to the market competition. In response,
these workers have set a plan in motion to start an enterprise
where they manufacture, package and sell the natural
products used in their emoliente. This would enable mass
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Figure 3. Bamnan with a group of street vendors

The main technologies used by the emolienteros are mobile
carts or carretillas (Figure 2), and freezers to store excess
supplies on days of low sales. Changing from older to better
models of carretillas improves their efficiency and
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productivity, so they earn slightly more, with some increasing
spare time spent on childcare, family support or on a second
job. In this sector, most of the technological change is
brought about by the reinvestment of income into newergeneration technology.
Throughout the project, I have consistently acquired not only
personal development, but academic and career development as
well. I have improved both my understanding of the informal
economy’s link to agricultural technology, and my skills and

Harriet Ibbett, MSc Conservation Science,
Imperial College
Impact of grassland user groups on Bengal florican
populations, Central Cambodia

experience in the development field through transforming my
theoretical knowledge to practical applications.
The project will directly bring benefits to the local community
through an understanding of the role of technology for
informal agricultural workers. It has enabled stronger links
between local NGOs and the local SVAPs, a relationship that
will foster growth of the sector, while also contributing to
knowledge and understanding in the UK of development
issues in Latin America (Figure 3).
collecting data in developing countries, but I was lucky
enough to have a unique exposure into rural Cambodian life.
I have learnt lessons that will undoubtedly guide me through
my future career (Figure 5). Thank you TAAF.

In April 2015, I was generously gifted a grant from TAAF to
conduct research assessing the impact of local people on
Bengal florican populations in central Cambodia. My aim
was to gain a greater understanding of the drivers behind land
use change in the grassland landscape, and to identify other
potential threats to floricans, and how local people interacted
with grassland habitat. The Bengal florican (Houbaropsis
bengalensis) is a critically endangered bustard species, of
which the Cambodia population (the world’s largest
remaining population) is increasingly threated by the
expansion of rice cultivation (Figure 4).
Armed with the resources to successfully conduct my
research, I travelled to Cambodia to work with the Wildlife
Conservation Society (WCS) to conduct social surveys in
villages surrounding florican breeding sites on the floodplain
of the great Tonle Sap Lake. Research revealed rapid adoption
of intensive rice cultivation by local people over the last ten
years and a low, but significant, prevalence of bird hunting
amongst floodplain communities. Findings helped to
identify several areas for future research for WCS and some
immediate actions that could be implemented in order to
support sustainable agricultural development and improve
florican conservation. I am extremely grateful to have been
given the opportunity to conduct this research. Not only did
it provide me with an excellent insight into the challenges of

Ben Taylor, MSc International Marine
Environmental Consultancy, Newcastle
Investigation of pollution impacts of the Al Lith
Aquaculture Facility, Saudi Arabia, using invertebrate
indicator species
Aquaculture production is currently increasing to meet global
demand for fish protein. However, aquaculture facilities
typically produce by-products known as fish farm wastes
(FFW), consisting of unconsumed food and fish excreta.
These FFW can be a major source of pollution when released
as effluent into the natural environment.
The study I conducted with the support of the King Abdullah
University of Science and Technology (KAUST) and the TAA,
focused on the National Aquaculture Group (NAQUA) facility
near Al-lith, Saudi Arabia. NAQUA is one of the largest
aquaculture facilities in the world. It produces an estimated
35,000 t/year of shrimp (Litopenaeus vannamei) in 250 km2

Figure 4. Male
Bengal florican
(Photo: Jeremy
Holden, Flora and
Fauna International)

Figure 5: Harriet interviewing Cambodian farmers

of inland marine lakes. The aims of the project were: firstly
to conduct a baseline study of benthic mega invertebrates in
the reefs of the Al-lith bay; and secondly, to investigate the
use of two separate invertebrate indicator techniques to
assess whether any differences between the sampled reefs
could be attributed to NAQUA’s FFW effluent. The first
indicator was a scuba diving based visual population census
recording any invertebrate >5 cm long (Figure 6). The
second indicator was a stable isotopic analysis of carbon and
nitrogen taken from the tissue of specific invertebrates
(Figure 7).
In brief, the study provided the baseline of benthic megainvertebrates distribution in the region of Al-lith, enabling
future secondary studies and further monitoring. The
combination of the two indicators, stable isotopes and
population census techniques, indicated spatial differences
between the invertebrate communities centred on the site
closest to NAQUA effluent. Furthermore, a majority of the
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anthropogenic pollution impacts on the surrounding
environment and can be detrimental to dependent
communities. For this reason it is important that potential
sources of pollution are rapidly and effectively assessed, to
allow for the appropriate remediation and mitigation of
impacts, for the environment and the community that it
supports.
Figure 6. Tridacna
species found along
the transect

Figure 7. Extracting the adductor muscle
of Lithophaga species for stable isotopic
analysis

results coincided with previous investigations which
described FFW impacts on invertebrates, and suggested that
marine invertebrates may be impacted by NAQUA effluent.
Although the study did not directly investigate the effect of
the aquaculture facility on the local community,

Adam Southern, MSc International Marine
Environmental Consultancy, Newcastle
Tracing aquaculture effluent in coral tissue and
dinoflagellate symbionts in the Red Sea

Overall, the project provided me with valuable consultancy
and field experience, which not only taught me useful new
research, organisation and leadership skills, but also gave me
the ability to deal with new challenges. One of the major
obstacles faced during the project was the lack of scientific
documentation on the invertebrates inhabiting the region
prior to conducting the fieldwork. Overcoming this challenge
through a flexible methodology and exchange with project
partners gave me a new-found confidence in my scientific
abilities, allowing me to achieve aspired targets through hard
work, adaptability and determination which will be essential
for my career. Conducting the research in Saudi Arabia gave
me a unique, raw and truly wild experience of the Red Sea,
especially when we were exploring potentially virgin reefs or
diving with whale sharks, as well as invaluable moments
sharing cultural exchanges with the local people. Thank you
once again to the Tropical Agriculture Association for making
this possible.
describe the coral reef environments in the north, south and
west (offshore), and to trace potential impacts of the effluent
in these flow directions. Five sample sites were selected, as
well as a site as close as possible to the outflow channel
(Figure 8).

The Red Sea is a unique environment which hosts a high
level of diversity and endemism that is increasingly under an
unprecedented threat from anthropogenic influences of
industrial development, over-fishing and climate change. If
this level of threat develops at current rates, the future health
of the Red Sea is very uncertain.
The National Aquaculture Group (NAQUA), previously called
the National Shrimp Company, near Al Lith, Saudi Arabia, is
the largest fully integrated desert coast aquaculture project
in the world. Located 180 km south of the historic port of
Jeddah, just north of the town of Al Lith, it has plans to
expand its already extensive land-based facility of 5,000
hectares of shrimp ponds, producing around 35,000 metric
tonnes of shrimp each year.

Figure 8. Diving for
samples in the Red
Sea

Despite the fact that the waste water is transferred from
shrimp ponds into a complex system of waste effluent ponds,
lagoons and filtration systems with the aim of reducing
environmental damage, little is known about the chemical
composition of the effluent and the impact that this could
have on the marine environment.

Samples were collected from Acropora humilis and
Pocillopora verrucosa colonies on five reefs (Figure 9). Coral
fragments of approximately 30 cm2 were removed from the
horizontal tops of colonies using a hammer and chisel at
depths of between 3 and 7 m. The samples were stored in
individual bags in seawater to avoid contamination, and
tissue was removed within 24 hrs. The samples were oven
dried at 60°C for 48 hrs, weighed on an analytical balance and
sealed in air-tight vials prior to shipment to Berlin, Germany,
for stable isotope analysis.

This study aims to assess the potential impact of enhanced
nutrients resulting from aquaculture on the coral reefs. Coral
tissue and zooxanthellae were chosen to assess the impact of
the aquaculture facility on marine organisms. Corals are the
foundation of the coral reef ecosystem, so any impact
traceable within corals would infer potential impacts on the
entire ecosystem. A sampling strategy was adopted to

Overall, the isotope analysis of both coral tissue and
zooxanthellae samples shows no significant variation in P
values between sites. This suggests that, despite the large
input of nutrients to the surrounding reefs, their impact
cannot be traced within the coral samples. Given the
reliability of coral as an indicator of pollution is not proven,
care should be taken in interpreting these results, and the
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outflow. The study highlights the need for baseline data in
coral reef environments, and for continued monitoring and
assessment of the environmental impact of future coastal
developments in Saudi Arabia and the Red Sea.

Figure 9. Adam
prepares
samples in the
laboratory

lack of impact on isotope values in corals should not be used
as a proxy for the whole ecosystem.
Further studies are needed to identify the composition of the
effluent in sites within immediate proximity (<500 m) of the

The support I received from the TAA award scheme helped
massively in giving me first-hand experience of research
using sophisticated methodologies in a professional
environment. As an aspiring marine consultant, this
experience allowed me to gain insights into methodology
development, client negotiation, hands-on research and team
management, which have greatly improved my individual
skills. I would like to personally thank the awards committee
for making this possible. The backing I received will be
invaluable to my future career.

Antony Ellman and Alastair Stewart
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The European Conservation Agriculture Federation (ECAF)

The European Conservation Agriculture Federation (ECAF)
was constituted in Brussels by six national associations on 14
January 1999, as a non-profit international NGO. Today ECAF
brings together twelve national associations which promote
amongst Europe’s farmers sustainable soil management based
on the principles of Conservation Agriculture, ie minimum soil
disturbance, permanent organic soil cover and crop diversity.
With member associations in Denmark, Finland, France,
Germany, Greece, Italy, Moldova, Portugal, Russia, Slovakia,
Spain, Switzerland and hopefully soon in the UK, ECAF
represents the interests of the majority of the European
Union’s cropped farmland.
At national level, ECAF’s member organisations aim to:
• improve technology transfer to farms;
• promote agricultural and environmental policies supportive
of sustainable soil management;
• improve information exchange in the research, policy and
practitioner communities;

• research, develop, evaluate and promote soil management
systems to improve crop production and protect the
environment.
ECAF’s central body represents the aims of its members at
European level by:
• serving as main contact point for discussion on
conservation agriculture with European policy makers;
• being a clearing house and platform at European level for
exchange of information and experience on conservation
agriculture;
• encouraging the investigation, development, and teaching
of all aspects of conservation agriculture;
• collaborating with other international and national
organisations that have related and complementary
objectives.
In 2001, ECAF initiated and organised the first World Congress
on Conservation Agriculture in close collaboration with FAO
and within the frame of the European LIFE project
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such as the International Congress on Conservation
Agriculture in Córdoba, Spain in 2005, and the Green Carbon
Conference in Brussels in 2014.
ECAF has also been involved in other EU projects such as
Life+ Agricarbon (Sustainable agriculture in carbon
arithmetics, 2010-2014) and Life+ ClimAgri (Best agricultural
practices for climate change: integrating strategies for
mitigation and adaptation, 2013-2018), and is now
coordinating a privately funded European project named
INSPIA (European Index for Sustainable Productive
Agriculture), which promotes the implementation of best
management practices over a network of European farms
based on sustainability indicators.

Figure 1. ECAF representatives, CA farmers, MEPs and DGAgri official at the
European Parliament following the seminar on Making sustainable agriculture real,
13 January 2016

Co-ordination of activities and technology transfer
actions to reduce soil erosion, water contamination
and emissions of CO2 from agricultural land in Europe. This
well-established event has already been held on all continents
and will take place for the seventh time next year in Argentina.
ECAF has also been the promoter of other international events

In addition, ECAF pursues regular advocacy actions at several
levels, directed mainly towards members of the European
Parliament and EU Commission officials (Figure 1). Recently
briefings took place at both DG Agri and DG Env. Currently
ECAF is also assisting two MEPs in their initiative for a motion
on Conservation Agriculture in the European Parliament.

Prof Dr Gottlieb Basch
President, ECAF
Professor of Crop Science, University of Evora, Portugal
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Monsanto, the Gold Coast, the Gambia and Bayer,
1952-1964
Basil Hoare
Basil Hoare worked in industry with Monsanto and Bayer for four years and spent six years in the Gold
Coast (later Ghana) and the Gambia with the Colonial Service. This was followed by sixteen years with
UN agencies (International Labour Organisation (ILO) and Food and Agriculture Organisation (FAO))
carrying out assignments in agronomy, horticulture, agricultural education, training and extension in
seven countries. A period with the consultancy company ULG, with assignments in Malaysia and
Indonesia, was followed, finally, by ten years of freelance consultancy with sixteen
projects in nine countries in Asia, the Pacific, Africa and the Caribbean.
My interest in agriculture began when I was
evacuated to a farm in Gloucestershire
during World War II. I had a year without
any schooling and my time was occupied
with doing farm work such as haymaking,
looking after pigs and poultry, and driving
sheep and cattle to Tewkesbury market
along the country lanes. I really enjoyed
that year which inspired me towards
doing natural sciences at school and
becoming a graduate in the subject. The
possibility of working for the colonial
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service was appealing, and to some extent
fostered by my time in Singapore and
Malaya with national service in the army.

Monsanto Chemicals Ltd,
1952
This was my first job, at £500 per annum.
After three months with the company I
was sent to the USA to investigate a new
product known as Krilium Soil
Conditioner. This chemical had originally

been produced by Montecatini in Italy and
was still in the experimental phase. It was
said to have a beneficial effect on soil
structure and to assist in stabilising the
soil surface.
At the tender age of twenty-five I flew
first class to New York in the upper deck
of a Boeing Stratocruiser and in the
adjoining berth to a well known actress
of the day, Yolande Donlan. She had
earlier been feted at Heathrow. I was
treated as a VIP by local staff in New
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York and the HQ in St Louis, and then
spent some time at the research centre
of Monsanto in Dayton, Ohio. I had
very detailed discussions with senior
research staff, and took part in a number
of trials (Figure 1) and some
demonstrations accompanied by a blaze
of publicity, sometimes with glamorous
female
models
in
prominent
attendance. We also conducted a trial in
the garden of the president of this
organisation where I was greeted by the
illustrious character himself.
I flew to Texas to an area near the
Mexican border, where trials had been
laid down which were intended to prove
that Krilium had a beneficial effect on
the emergence of cotton seedlings. My
final field visits were to Illinois where
trials were being conducted on maize by
the giant De Kalb company. Final
meetings were held with both research
and sales staff before I flew back to the
UK to write my report.
My assessment was that not enough
research work had been carried out to
justify any further development of this
chemical. Furthermore, I considered
that it was too expensive apart from
possible use in high value horticulture.
The report was thus very pessimistic in
nature. I left the company prematurely
soon after my USA venture to take up a
university fellowship in California.
When I returned a year later, Monsanto
informed me that there was no longer a
place for me in the company. Perhaps I
had been too honest!

Figure 1. Application of Krilium, Missouri, 1952

The Gold Coast and
Ghana, 1954-1958
My first tropical posting was to the Gold
Goast in 1954, as an Agricultural Officer
(AO) in the local civil service on contract
terms. After a few days in Accra I left for
the Northern Territories, as they were then
known, to be based at Nyankpala, some
miles west of Tamale the regional capital.

My duties involved extension activities,
initially in the Dagomba District, which
extended as far as Yende in the east and
Gonja in the west. A period was also
spent working at the Central
Agricultural Station, Nyankpala, and
some time as officer in charge of this
station. For a time I had to combine the
two jobs as AO Dagomba and duties at
the Station.
Some five or six expatriate senior staff
were based here, including an engineer,
a production officer and a plant breeder.
The officer in charge was the only senior
African staff member. There were a
large number of junior local staff and
daily labourers. The station covered
some two thousand acres and was
largely devoted to production of crops
such as rice, maize, sorghum and
millet. A part of the area was taken up
by trials of the plant breeder, the
agricultural
chemist
and
the
entomologist, the latter two being based
in Kumasi. As AO Dagomba I had
several assistants based in various
villages, and there was some emphasis
on swamp rice production with the
development of a number of dams
which would also provide water for
vegetable and fruit production. Mixed
farming was also encouraged with the
proper use of farmyard manure. It is
clear that the highly efficient work of the
plant breeder was of particular
importance, since the potential for
increased crop yields was considerable,
and some of the recently improved types
were made available to farmers.
Two further postings in the Northern
Territories were to Damongo in the
Gonja District and to Babile in the
Lobi/Dagarti area of the far north-west
and on the border with Burkina Faso.
In Gonja there was some emphasis on
the re-settlement of farmers from the
over-populated Frafara area of the
north-east. Damongo was also the
centre for the Gonja Development
Corporation which became well known
as a week-end destination for expatriates
from Tamale owing to the most
excellent swimming pool.
The
Government Agent (GA), or District
Commissioner, was an Englishman, and
it is of interest to note that the secretary
of the District Council at this time was
EA Mahama, who was the father of the
current President of Ghana. There was
limited social life in Damongo, which

was a somewhat isolated station with
my bungalow being situated as the sole
habitation in the midst of a forested
area. There were no glass windows,
only mosquito-proof netting, and the
correct positioning of the bed in the
case of rain was very important in this
isolated building where surfaces were
covered with dark creosote rather than
paint, adding to the overall quite sombre
environment.
The neighbouring
bungalow was not inhabited by humans
but by nesting hornets!
This posting did not prove to be very
satisfactory and I was very happy to be
posted to Babile. The station was a few
miles south of Lawra, the district centre
where the Government Agent was
based. Apart from the Lawra district I
also covered the Wa and Tumu districts,
making for a very large area overall and
much travelling necessary to visit
farmers and the various local field staff.
The GAs in Lawra, Wa and Tumu were
all expatriate Englishmen. However, in
1958 and after independence, the
incumbent in Lawra was a Ghanaian.
I was much happier in Babile with a
very good bungalow and a rest house to
cater for the frequent visitors. The
station had a good vegetable garden and
there was an emergency water tank
which made a very attractive swimming
pool. Although the nearest expatriates
were based more than forty miles away,
Sunday lunches were notable for the
presence of a number of folk who made
full use of this amenity.
Some villages were quite remote and
not used to the attention of white
visitors. However, I was able to get to
know a number of chiefs and headmen
with whom I would arrange
demonstrations, particularly of new
varieties of groundnuts and fertiliser
use. The local population were very
friendly and I would sometimes spend
an evening sitting on the roof of a
particular chief consuming pito, made
from fermented sorghum, which has a
cidery taste and is quite palatable. This
individual was noted for his hospitality
and for his liking for the odd drop of
whisky, which was generally available.
We were some two hundred and fifty
miles from head office in Tamale on
quite passable laterite roads. At this
distance, one was able to get on with the
job without too much bureaucratic
interference.
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A notable event was the Lawra
Agricultural Show, which I organised in
1957. This was a considerable task.
There were innumerable visitors,
including the Chief Commissioner and
his wife, and also many members of the
Department of Agriculture. This was a
most successful event, but excessive
exposure to the very hot January sun
resulted in a bout of heat stroke - which
was successfully dealt with by multiple
applications of ice to my head and neck
by the wife of the GA.
Independence Day in March 1957 was a
memorable occasion (Figure 2) when
the country became Ghana under the
presidency of Kwame Nkrumah. There
was a Durbar in Tamale attended by the
Governor Sir Charles Arden Clarke,
together with a multitude of chiefs and
VIPs.

Figure 2. Independence Day, March 1957

The Gambia and the
River Niger, 1958-1960
Since some reminiscences have already
been included in a previous edition of
Agriculture for Development, it only
remains for me to give a brief outline of
my two year stay in this country.
I was appointed on pensionable terms as
an Agricultural Officer and posted to
Yundum as AO Western Division. For
the second year of this stay I was also
given the job of Acting Manager of the
Experimental Farm. This was a period
before
independence
and
the
atmosphere was not as friendly as had
been the case in Ghana. In fact it could
be quite hostile, as I myself experienced.
Extension activities included work with
similar crops as in Ghana, but rice and
groundnuts were widely grown.
Vegetable and tree crops were also
widely grown, and limes were of
particular importance. New varieties of
rice and groundnuts were actively
promoted. Seed dressings of fungicide
and insecticide proved to be
economically very attractive, with a
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marked yield increase noted in many
instances.
There was also much
emphasis on ox ploughing and training
centres were established.
This
programme proved to be very
successful.
The Experimental Farm at Yundum
housed a number of senior research
staff, including agronomists, a soil
scientist, a plant physiologist and a
pathologist. My position was purely
administrative and was not concerned
with research activities (Figure 3).
However, noting that the large vegetable
garden was used purely for
consumption by station staff and
Bathurst expatriates, I took over an area
for the growing of new varieties
imported from South Africa, and
tomatoes and onions in particular.
Some of the onion types did very well
and seed of both crops was distributed
to farmers as part of the extension
programme in my other role as AO
Western Division. I also decided to
slaughter a sty of pigs, which were
clearly kept for the convenience of local
expatriates, mainly in the capital
Bathurst, in this predominantly Moslem
country. This operation was carried out
without the authority of the director,
and I was none too popular at this time
with the boss, and also with the wives of
the various important expatriates who
missed their regular leg of pork!
As the only member of the Department
with even minimal French, I visited the
large and important agricultural station
at Bambey, Senegal, and also the
Institut de Recherche pour Les Huiles et
Oleagineux (IRHO – the Oil Crops
Research
Institute)
station
in
Casamance. It was apparent that there
had been little or no such liaison with
French West Africa in the past and with
Senegal in particular. I was able to bring
back improved types of various crops
including groundnuts and fruits, such
as mangoes.
I finally left the Gambia in mid-1960 to
travel back to the UK via French
Soudan, now known as Mali. I flew
from Dakar to Bamako, the capital of
this newly independent country, and
was able to take a conducted tour of the
Office Du Niger based in Segou some
miles east of the capital. This was a very
impressive and prestigious project
consisting of several thousand acres of

irrigated cotton and rice. Following this
tour I boarded an engineless barge
pulled by a tug for a journey along the
river Niger as far as Gao in the far east
of the country. This was an incredible
experience, in intense heat, via various
centres such as Mopti and Timbuktu.
The boat was housing Members of
Parliament
returning
from
independence celebrations in Bamako,
and I shared a very small cabin with the
MP for Bandiagara as I recall. As we
touched down at each port the local MP
disembarked and was greeted with a
large and vociferous crowd by the local
community, a fascinating sight from the
deck.
Unfortunately, the only
refrigerator
on
board
stopped
functioning at one stage, and I
developed a minor stomach disorder
which prevented me from hitch hiking
across the Sahara as I had intended, so
I took a flight from Gao back to the UK
as a result.

Figure 3. With junior staff at Yundum, the Gambia

Baywood Chemicals Ltd,
1960-64
I was employed as a Technical Adviser
by this agrochemical company, which
was a subsidiary of Bayer of Germany
and based in Peterborough, now part of
Cambridgeshire. My duties covered
fourteen counties from the West Riding
of Yorkshire in the north, to
Hertfordshire in the south, including
the important counties, agriculturally,
of Lincolnshire and Bedfordshire. The
office was overseen by a regional
manager, responsible for overall
direction and sales, and there were six
or seven field staff at various locations.
My immediate boss was a most excellent
German, a true scientist and a man of
great charm, who was based in London.
The company had a field experimental
station in Kent.
Company products were herbicides,
fungicides and insecticides, with the
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main emphasis being on the latter, and
most of my time during this three year
period was spent dealing with this group
of chemicals in their fully developed and
experimental phases.
The prime
product was metasystox or demeton
methyl which was an insecticide for the
control of aphids and other plant
sucking insects, particularly in potatoes,
sugar beet and Brassicae. My duties
included the support of the field staff
and I covered many miles on the M1
and minor roads between Yorkshire and
London. My sole sale was one case of
metasystox during this three year
period, and a principal concern was
liaising with scientists and government
advisory centres, research stations and
universities. I was also able to become
familiar with some prominent farmers
to encourage them to use our products.
Much of my time was taken up with
experimental work, and although there
was a national trials team, I assisted in
and carried out some of this work
myself. I recall that we were keen to lay
down a potato trial with the newly
released organo-phosphorus insecticide
known as disyston. The final planting
date was deemed to be 14 April, but no
help was available and so I was
compelled to do the work on the layout

and planting of this replicated trial on
my own. Quite a feat!
Disyston with the chemical name
disulfoton, was a very poisonous
insecticide in granular form, and with a
pronounced fumigant effect. The
regional manager and I did the initial
experimental work on a farm in the
Fens, with the application of this
chemical in the soil at the planting time
for a field of potatoes direct from tractor
based equipment. I was also responsible
for a number of field trials at various
locations which had the aim, in the
main, of comparing the efficiency of
disyston with other chemicals including
metastystox and materials from
competitor companies. The product was
particularly effective against mealy
cabbage aphis on brussels sprouts,
owing to the fumigant effect which was
able to reach the axils of the leaves. One
of our agents in Bedfordshire even tried
out aerial application on this crop,
during which a few errant granules
landed on me! With all this close
proximity to quite poisonous chemicals,
banned today of course, it is surprising,
perhaps, that I am still here and in,
more or less, one piece.
Another activity was the holding of

farmer meetings where we were able to
acquire the presence of scientists from
institutions such as Rothamsted (Figure
4). This was very helpful as our
products were deemed to be very
effective and metasystox, in particular,
was recognised as the most efficient
chemical for its purpose amongst a
number of competitor products. We
also attended a number of technical
conferences, including those held
annually in Brighton.

Figure 4. Invitation to a farmer meeting in Doncaster

This was an extremely tough job and I
have never worked as hard in my life.
However, having such competent and
charming colleagues was a great
incentive. I finally left the company,
with some regret, in early 1964 to take
up a position with the International
Labour Office in Nigeria.

Upcoming events
CURRY CLUB TALKS:
CONSERVATION AGRICULTURE
(CA) FOR THE SMALLHOLDER
FARMER — MYTH OR MAGIC?
Date and Time: 28 April 2016

Many of the benefits of CA simply cannot be harnessed with
conventional tillage agriculture, which has left a worldwide
swath of soil and environmental degradation in its wake.
Being a different paradigm, CA seems like a myth to the
uninformed but is magic to those who practice it.
The talk will be followed by curry lunch (£14.00 per head)
with a chance to relax and chat.
Venue: Strand Continental Hotel India Club, 143 Strand,
London WC2 R1JA

11am for registration and coffee
Details: Guest speaker Prof Amir Kassam. Conservation
Agriculture (CA) for small farmers is relatively new. In spite
of the huge potential benefits to numerous small-scale
farmers, it is not part of mainstream thinking or research.

Contact: Terry Wiles
email: southeast convenor@taa.org.uk
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SEMINAR ON INNOVATIONS IN
AGRI-TECH, TAA E ANGLIA
Date and Time: 05 May 2016
Start Time: 14.00 – 18.00
Details: The seminar is being organised by the TAA East
Anglia Branch, the Centre for Global Equality (CGE),
CambPlants Hub and the University of Cambridge Strategic
Research Initiative in Global Food Security (GFSI).
The speakers will be: (i) Dr Stephanie Race, Crop
Performance Ltd, Cambridge on ‘Sustainable Perennial Crop
Production in the Tropics: understanding yield variation
under a changing climate’. This will cover innovative
approaches to satellite remote sensing data acquisition, crop
modelling and analytics to inform practices that increase yield
and quality, with a focus on tea production in Kenya, (ii) Prof
Sir David Baulcombe, Department of Plant Sciences,
Cambridge, on ‘Biotechnology to control disease in African
crops’. He will describe how molecular biology and genomics
have revolutionised understanding of disease resistance in
plants and led to the development of new strategies for robust
strategies for crop protection.
To reserve a place at the seminar and more details visit the
website: https://www.eventbrite.co.uk/e/innovations-in-agritech-tickets-19491639017
(Free entry but £5 / head donation to TAA’s Tropical
Agriculture Award Fund)
Venue: The Sainsbury Laboratory, Cambridge University,
Bateman Street, Cambridge, CB2 1LR.

CROP DIVERSIFICATION SEMINAR,
TAA ZAMBIA BRANCH
Date and Time: 20 May 2016

09.00

Details: Crop Diversification, presentation by the national
crops officer in the Ministry of Agriculture, on effective crop
diversification.
Venue: St Joseph Guest House at Ndola Catholic diocese,
along Broadway, Ndola, Zambia
Details: More details and RSVP to Chris Kapembwa, Zambia
Branch Organiser, zambia_organiser@taa.org.uk
+26 (0) 977 536825
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10TH INTERNATIONAL
SYMPOSIUM ON AGRICULTURE
AND THE ENVIRONMENT
(AGROENVIRON 2016)
Date and Time: 23 - 27 May 2016 10.00
Details: This symposium seeks to provide a forum for
scientists to present new research on environmental studies,
agricultural research, processes of soil erosion by wind and
water, conservation policies, and innovative practices to
preserve and protect the soil, water, and air resources while
at the same time providing for a sustainable agriculture.
http://topsoil.nserl.purdue.edu/AgroEnviron2016/
Location: Purdue University in West Lafayette, Indiana, USA
https://www.purdue.edu/campus_map/maps/campusmap80515.pdf

INTERNATIONAL CONFERENCE
ON CONSERVATION AGRICULTURE
AND SUSTAINABLE LAND USE
Date and Time: 31 May - 2 June 2016
Details: Organised by The Geographical Institute of the
Hungarian Academy of Sciences. The conference aims to
share knowledge of conservation agriculture (CA)
internationally and across different scientific fields. Main
topics:
Soil science and geomorphology in CA
Systems; Agro-ecological research in CA Systems; Yields and
economy; Climate change and CA Systems; CA Systems and
carbon cycle; Sustainability assessment of land use and cover
change
The conference will include two days of plenary sessions with
keynote speeches and a one-day field trip. The application of
CA Systems is spreading worldwide. New results in the field
of scientific and practical applications are constantly being
added.
More Details and Registration:
http://caslu2016.mtafki.hu/index.html
Venue: Hungarian Academy of Science, Budapest, Hungary

Upcoming Events

LEARNING, ACTION RESEARCH
DEVELOPMENT COURSE,

INTERNATIONAL CONFERENCE:
NEW HORIZONS IN PLANT
SCIENCE

WAGENINGEN

Date and Time: 9 – 11 June 2016

AND OUTREACH FOR INCLUSIVE

Date and Time: 6 June 2016
Details: ICRA (International Centre for development oriented
Research in Agriculture) strengthens innovative capacity by
providing training and coaching to individuals and teams from
different backgrounds. This course is for professionals in tertiary
agricultural education to prepare as competent graduates ready
for the job market. In addition, you are requested to do action
research that contributes to innovation for food security, and
provide services for rural communities that support inclusive
development. Are you ready to make your courses more
interactive and interdisciplinary? How do competency-based
learning approaches affect the way you design your courses?
How do you determine what services to provide to surrounding
communities? To what extend is your research relevant and
useful to farmers and agribusiness? This course helps you find
the answers to these questions. It is challenging and hands-on
with a range of activities such as trainer-assisted group sessions,
role play, case studies and excursions to Dutch universities.
More details: http://www.icra-edu.org/courses/18/linking
+research+to+inclusive+development+for+food+security
+-+facing+rural+innovation+challenges,+++6+-+24
+june+2016
Venue: Wageningen University, P.O. Box 9101, 6700 HB
Wageningen, the Netherlands

ASIA-PACIFIC SUSTAINABLE
DEVELOPMENT GOALS (SDGS)
CONFERENCE AND EXPO
Date and Time: 05 – 06 June 2016
Details: an exciting two-day Conference Program for experts
and practitioners in the development sector plus an Expo of
development sector service providers’ booths and
demonstrations. The focus will be on introducing, explaining
and discussing the seventeen new SDGs.

Details: The Plant Physiology conference 2016 aims to gather
renowned scientists, professors and research professionals
across the globe under a single roof, where they discuss the
research, achievements and advancements in this field. This
conference will lay a platform for the interaction between
experts around the world and aims to accelerate scientific
discoveries and major milestones in the field of Plant
Physiology. The theme of the conference is “Novel
Innovation, Plant derived therapeutic agents and GM crop
in plant science”.
Venue: Dallas, USA
Registration:
http://plantphysiology.conferenceseries.com/registration.php
Contact: sssninfo@gmail.com

CCF SUMMER SYMPOSIUM
2016
Date and Time: 24 June 2016

10.00

Details: Cambridge Conservation Forum (CCF)'s
ever-popular Summer Symposium series continues with an
event co-organised with the “Global Food Security Initiative
of the University of Cambridge”. The day will explore
solutions to the challenge of securing future food supply for
an increasing global population whilst conserving ecosystems
and biodiversity and adapting to a changing climate. Whether
in global governance or multi-functional landscapes, how do
we deal with the trade-offs? How do we capitalise on the
synergies?
Venue: Conservation Campus, David Attenborough Building,
Pembroke Street, Cambridge CB2 3QZ UK
Registration Details:
http://www.cambridgeconservationforum.org.uk/event/ccfsummer-symposium-2016-security-agenda-global-food-andbiodiversity

Venue: EastinMakkasan Hotel in Central Bangkok
Website: http://www.apsdgexpo.com/

83

Upcoming Events

WASWAC WORLD CONFERENCE
III: NEW CHALLENGES AND
STRATEGIES OF SOIL AND WATER
CONSERVATION
Date and Time: 22 – 26 August 2016
Details: Invitation by WASWAC to join the conference and to
submit papers. The theme will be on new challenges and strategies
of soil and water conservation in the changing world and
sustainable management of soil and water resources. Selected
papers could be published in International Soil and Water
Conservation Research (ISWCR), Bulletin of Forestry, or other
journals. Perceived wisdom in the approach to evaluation, use and
management of land resources is changing rapidly and
dramatically. Past emphasis on land development focused on
maximizing production and return from land use investment and
planned against a background belief that suitable lands for
expansion could always be found somewhere, is forced to give way
to a more cautious approach - one that recognizes the finite extent
of fertile land and the seemingly insatiable demands of a growing
human population. Conference topics will include: New challenges
to soil and water resources in condition of climate change; Land
degradation processes and mechanism; Soil and water
conservation strategies to adapt and mitigate climate change; Soil
and water conservation measures benefits assessment; Sustainable
watershed management; Social and economic aspects and policies
related to soil and water conservation; Innovations and
implemented global/regional/national projects in land conservation;
Education in soil and water conservation.
Venue: Belgrade, Serbia
Details and Registration:
http://3rdwaswacconference.sfb.bg.ac.rs/index.html

ECOSUMMIT 2016 - ECOLOGICAL
SUSTAINABILITY: ENGINEERING
CHANGE
Date and Time: 29 August – 1 September 2016
Details: The Summit will centre on the ecology of terrestrial
ecosystems and all habitats that are integrated within those
ecosystems, including river networks, wetlands and coastlines.
Focus will be placed on fragile ecosystems that are more likely to
suffer the consequences of climate change and anthropogenic
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pressure. However, in the current context of an increasing world
population, changes in social habit (increasing world
consumerism) and climate change, it is evident that agriculture
is being intensified but with a growing awareness of the need to
preserve and use sustainably world resources. Therefore, we will
also address how terrestrial restoration can be carried out when
the massive demand for food results in fragile ecosystems, forests
and marginal lands being turned over to agriculture.
Venue: Le Corum, Montpellier, France.
Further Information: http://www.ecosummit2016.org/
Registration: http://www.ecosummit2016.org/conferenceregister.asp

TROPICAL AGRICULTURE
DEVELOPMENT (TAD)
WORKSHOP: INTRODUCTION
TO SMALL-SCALE LIVESTOCK
PRODUCTION IN THE TROPICS
Date and Time: 20 – 22 September 2016
Details: Integrating animals into the small farm offers many
opportunities for enhancing food production, ecosystem
stability and socio-economic resilience. Livestock and poultry
are considered extremely important components of
sustainable smallholder farming systems, providing a range
of valuable resources to farmers throughout the tropics in the
form of food, income, manure and other services. This SmallScale Livestock Production TAD Workshop will expose
participants to the foundational principles of animal
production in a tropical, small-scale farming context. Over
three days, special attention will be given to the production
of ruminants (cattle and goats), pigs, rabbits and poultry.
Discussions and activities will include feeding systems,
animal health and slaughter techniques.
Venue: ECHO Global Farm,17391 Durrance Road North, Fort
Myers, Florida 33917 USA.
More Details including registration:
http://www.echocommunity.org/en/resources/5a49260ee938-40fa-ae8e-ea862ca5745f
(The 3-day course costs $450.00, including dormitory
lodging and food. ECHO cannot accommodate any dietary
restrictions)
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How to become a member of the TAA
If you are reading someone else’s copy of Agriculture for Development and would like to
join, or would like to encourage or sponsor someone to join, then please visit our website at
http://www.taa.org.uk/
Step One - Application: Applications can be made on-line at:
http://www.taa.org.uk/membership
Alternatively an application form can be downloaded, completed and sent to:
TAA Membership Secretary, 15 Westbourne Grove, Great Baddow, Chelmsford CM2 9RT.
Step Two - Membership Type: Decide on the type of membership you require – see the
details and subscription rates below:
Types of Membership and Annual Subscription Rates (£)
(Note: These rates only apply to 2015/2016. Rates increase on 1 August 2016)
Full Individual (printed copies of Agriculture for
Full Individual 70 (>70 years) (printed copies
40
Development)
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)

10

Step Three - Payment: Payment details are on the website with ‘Bank Standing Order’
being the preferred method since this ensures annual payment is made and is one less thing to
remember!
Payment can also be made by bank transfer, on-line using PayPal, or by cheque.
Bank details are available from: treasurer@taa.org.uk
Step Four - Access to website and Journals: When application and payment has been
received then the Membership Secretary will contact you with your membership number and
log-in details for you to fully access the website and journals.
The latest journal will be sent to full members.
For membership enquiries contact: membership_secretary@taa.org.uk
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