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Editorial

Editorial
Ag4Dev31, an Open Issue
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.

This issue of the journal is another ‘open’ issue, without a specific
theme. It contains a broad range of items from TAA members (and
a few non-members) from around the world. A glance down the
Contents Page clearly demonstrates the breadth of our membership
and their interests.

commentary on DFID’s Bilateral and Multilateral Aid Reviews
(Martin Evans and Jim Ellis-Jones).

It is also a very full open issue, with five articles, four News from
the Field items, three Newsflashes, two Opinion Page items, three
conference and seminar reports from two of our regions, four book
reviews in Bookstack, plus regular features such as TAA Forum,
TAAF News, International Agricultural Research News,
Reminiscences and Reflections, Mailbox, Institutional Members’
Page, and Upcoming Events.

Four books are reviewed in Bookstack, two of them from two
different perspectives. Brian Sims reviews Rural mechanisation in
Bangladesh by Mandal et al; and Paul Harding reviews GRAIN’s
controversial The Great Climate Robbery: how the food system
drives climate change and what we can do about it. Peter
Wohlleben’s fascinating The hidden life of trees: how they feel, how
they communicate – discoveries from a secret world, is reviewed
by both Christian Miczaika and Francis Shaxson. Similarly, CABI’s
Conservation Agriculture for Africa is reviewed by both Francis
Shaxson and Hugh Brammer.

The first full article is the 34th Ralph Melville Memorial Lecture,
Interdisciplinary food systems training to address global food
challenges, delivered by John Ingram on 7 March 2017 at the
Sainsbury Laboratory in Cambridge, to a large audience from
Cambridge and elsewhere in the country.

In International Agricultural Research News, Geoff Hawtin explains
the new CGIAR system, arrived at following several years of
controversial reforms and restructuring. Opinions Page contains
two opinion pieces, one on Even smarter agriculture by Hugh
Brammer, and one on The land issue in Africa by Eddie Cross.

Miranda Mortlock, a professional biometrician and TAA member
from Australia, has written the second article, Yielding results: the
importance of statistical thinking for experimental design. Patricia
Wangui and Njenga Kahiro, from the Zeitz Foundation in Kenya,
describe their 4Cs model in their article Design and delivery of
community development projects: the Zeitz Foundation’s 4Cs
model. The article by Brian Sims, Farm mechanisation: a liberation
for women?, is a foretaste of Ag4Dev32 which will be a Special Issue
on Women in Agriculture. The final article is Closing the loop:
climate smart agriculture promotion in Asia through the use of
conservation agriculture, agricultural waste, biogasifier stoves, and
charcoal by Abram Bicksler and Boonsong Thansrithong from TAA
corporate member ECHO, Thailand. It describes an ingenious
approach that not only benefits productivity, the soil, the broader
environment, and human health; but also ‘tightens’ the energy,
nutrient and carbon cycles.

TAA Forum reports on the TAA 2017 Annual Reunion, in London,
and the presentations of the 2016 TAA Honours. The Development
Agriculturalist of the Year was awarded to Dr William Critchley. The
other key issue reported here in Developing a TAA strategy for the
future by Jim Ellis-Jones and Keith Virgo, is the ongoing TAA
strategic review, in which all members are encouraged to participate.

The four News from the Field items report on cultivation of roses
in Ecuador (Brian Sims) – which also has a focus on gender issues;
the first international Moringa symposium, held in the Philippines
(Ravi Joshi); a new Agricultural Diploma course in Zambia (Chris
Kapembwe); and an update on TAA’s support to more than 2,000
small entrepreneurs through the lendwithcare scheme run by
CARE International (Jim Ellis-Jones).
Newsflash items report on the award of an OBE to TAA member
Geoff Hawtin (Paul Harding); the AGM of the Royal Society of
Biology, and the present and possible future benefits to the TAA of
its status as a ‘member organisation’(Keith Virgo); and TAA’s
2

A full News from the Regions introduces our new coordinator for
India (Girish Bhardwaj); reports on the TAA 2016 Caribbean Tour;
and contains reports and papers from two TAA South-West
conferences and one TAA East Anglia Seminar – the latter includes
a full article by Peter Emmrich, Unlocking the potential of grass
pea (Lathyrus sativus) for food security.
TAAF News presents the fifteen new TAAF awardees – the largest
annual total since the award scheme began. In Institutional
Members’ Page, Charles Bonaventure, from TAA institutional
member ECHO East Africa, reports on progress in controlling the
invasive weed Parthenium hysterophorus. Basil Hoare provides the
fourth and final episode of his memoirs in Reminiscences and
Reflections; and finally, Upcoming Events, now being compiled by
Michael Fitzpatrick, offers a varied and often idiosyncratic selection
of events of interest to members.
I would like to thank the Editorial Team, and all the authors, for
their contributions to this issue of our journal, and we hope that
you will enjoy reading it. As always, we would welcome feedback.

Paul Harding
Coordinating Editor, Ag4Dev
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Article 1

34th Ralph Melville Memorial Lecture, hosted by the Sainsbury Laboratory,
Cambridge, 7 March 2017

Interdisciplinary food systems training to address
global food challenges
John Ingram
(Summary of presentation prepared by Martin Evans and Emily Marr)
Trained in soil science, John spent the 1980s working in Africa and Asia in agriculture and forestry
research projects. In 1991, he was recruited by the UK’s Natural Environment Research Council
(NERC) to help coordinate research on global change and agroecology. In 2001, he was appointed
Executive Officer for the international research project ‘Global Environmental Change and Food
Systems’ (GECAFS); and on the close of GECAFS in 2011, he was appointed NERC Food Security
Leader. In 2013, he assumed his current role of Food Systems Programme Leader at the University
of Oxford’s Environmental Change Institute (ECI). John also leads the multi-university post-graduate
food systems training programme ‘Innovative Food Systems Teaching and Learning’ (IFSTAL), and
the UK Global Food Security programme on ‘Resilience of the UK Food System’.

Introduction
One of the great human achievements over the last half-century
is that advances in global food production have largely kept pace
with global demand. Today, around 6 billion people are not hungry,
up from about 2 billion 50 years ago. Nevertheless, nearly 1 billion
people are hungry and at least 2 billion more lack sufficient
nutrients. Paradoxically, there are also already more than 2.5 billion
people who are overweight or obese. Different, overlapping forms
of malnutrition are now the ‘new normal’. We also know that food
system activities will continue to have a significant impact on the
natural resource base. With population growth, increasing wealth
and a strongly emerging middle class apparent in many nations,
food demand will continue to rise in coming decades, with
potential over-consumption resulting in increased costs to our
health, our society and our environment. How do we bring about
systemic change in the food system to mitigate these potential
costs, while also addressing the needs of those who do not have
enough food or enough food of the right kind?
The lecture is in two parts:
• An overview of the nature of the challenges we need to
address, bringing these into sharper focus.
• The role of the Innovative Food Systems Teaching and
Learning (IFSTAL) programme.

The global food security situation
What is ‘food security’? The term came into use during the world
wars, but was subsequently little heard of until relatively recently.
About 20 years ago, FAO formally defined food security as a
situation, which:
“… exists when all people, at all times, have physical, economic
and social access to sufficient, safe and nutritious food to meet their
dietary needs and food preferences for an active and healthy life”.
A notable thing about this statement is that there is no mention of
agriculture or food production capacity – the focus of food security

is now more on access to food.
Undernourishment. The good news is that the proportion of
undernourished people in the world has been falling over time; in
1992, for example, it was about 19 percent but by 2014 had dropped
to under 12 percent (FAOSTAT, 2017). Of course, the absolute size
of the total population has also increased and the most recent FAO
assessment puts the number of hungry people at 793 million in
2015. This is rather a precise number and given that estimates of
hunger involve qualitative judgements, it is reasonable to work on
the basis that approximately 1 billion people are still hungry today.
The 793 million figure for undernourishment approximately breaks
down geographically into 525 million in Asia and the Pacific, 225
million in sub-Saharan Africa, 28 million in Latin America and 15
million in the developed world.
Nutrient deficiency. This is a ‘hidden’ hunger: people may have
enough, or more than enough, calories but the quality of their food
may not be adequate. Diets are often lacking sufficient vitamin A,
iron, iodine and zinc, for example, among other micronutrients.
WHO estimates that at least 2 billion people worldwide could be
affected. One-third of the global population is zinc deficient (Barret
& Bevis, 2015), while half of all children aged between 6 months and
5 years old are micronutrient deficient (CDC, 2017). Even in the UK,
20 percent of the population has low vitamin D levels (NHS, 2016)
Food wastage. Roughly one-third of food produced for human
consumption is lost or wasted, about 1.3 billion tonnes per year.
The average family in the UK, for example, throws away £500-worth
of food annually. Food is wasted at all stages of the supply chain –
in the field and post-harvest during processing and distribution –
often simply because its appearance does not meet consumer
expectations even though it may be perfectly wholesome.
Excess weight and obesity: another form of ‘food insecurity’.
In the definition of food security quoted above, the word ‘sufficient’
is significant. According to the Oxford English Dictionary, it means
“enough for a particular purpose; as much as you need”. In other
words, not too much and not too little. However, an increasing
number of people are eating too much food and it is not always
the right kind of food (excess calories, inadequate nutrition). A
3
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Table 1. Numbers of people globally affected by different forms of malnutrition.

Sufficient
nutrients
Insufficient
nutrients

Sufficient calories
3 billion

Insufficient calories Excess calories
NA
NA

2 billion

1 billion

>2.5 billion

third of the world’s adult population is overweight or obese (in
Australia, the proportion is as high as 60 percent).

Example
contributions
of FSAs to Env

The overall situation. The estimated numbers of people affected
by different, overlapping forms of malnutrition – the ‘new normal’
(IFPRI, 2015) – are shown in the bottom row of Table 1.

Climate
change

CO2, CH4,
N2O,
albedo

Factory and
materials
emissions

Transport and
cold chain
emissions

Cooking and
washing
emissions

N cycle

Fertilisers

Factory effluent

Transport NOX

Waste

Malnutrition does not only mean undernutrition; it can also mean
bad nutrition.

P cycle

Fertilisers

Detergents

Waste

Fresh water
use

Irrigation

Washing,
Cleaning food
heating, cooling

Cooking,
cleaning

Biodiversity
loss

Deforestation, Paper/card
soils, fishing. Metal mining
monocultures

Invasive spp

Consumer
choices

Atmos.
aerosols

Deforestation,
tillage

Shipping

Smoke from
cooking

Chemical
pollution

Pesticides

Transport
emissions

Cooking,
cleaning

Food system activities and
environmental concerns
The food system leaves a big ‘footprint’ on the natural
environment. Food system activity has already led to 35 percent
of soil being degraded, 20 percent of freshwater aquifers being
exploited, and more than 80 percent of minerals are lost between
farm and fork, especially phosphorous and potassium. The food
system is a major driver of climate change, not just because of the
primary production, but throughout the entire chain of food
storage, processing, packaging, transport, wholesaling, retailing,
cooking, consumption and waste disposal activities. Some of the
processes involved are summarised in Figure 1.
Land-using agricultural activities are thought to account for 1525 percent of greenhouse gas (GHG) emissions, and the rest of the
food chain for 5-10 percent. Leakage from cold stores of various
kinds is a big concern, despite the significant improvements made
in reducing GHG emissions from refrigeration. At the 2015 climate
change conference in Paris, an estimate of 30 percent of all GHG
emissions being food-related in 2010 was used as a baseline for
comparing future scenarios. In order to reduce the projected
temperature increase to 2°C by 2050 we must reduce greenhouse
gas emissions by 40-70 percent. If all other sectors reduced
emissions to zero during this period, then it follows that current
food system activity would “use up” the entire emissions budget.
However, if we want to limit the temperature increase to 1.5°C
(reduction of GHG emissions by 70-95 percent needed), and we
have to meet the higher target of 95 percent reduction, then even
with all other sectors completely eliminating their GHG emissions,
maintaining current food system activity and its emission levels
would clearly result in the emissions budget being exceeded. These
scenarios underline both the urgent need for GHG emission
reduction in the food system and the real opportunity that success
here offers for limiting global temperature increase.

The challenge ahead
Essentials. The fundamental problem is conceptualised in Figure
2, which plots daily per person calorie consumption against the size
of the global population for the years 2000 and 2017; and linearly
extrapolated for 2027 and 2040 (the chart is indicative; it is not to
scale). A sufficient intake is taken as 2,250 kcals per day, and the
four horizontal bars indicate the proportions of the population that
4

Producing
food

Processing
& Packaging
food

Factory effluent

Distributing
& Retailing
food

Consuming
food

Figure 1. Food system activities (FSAs) and environmental concerns (Env)
(Adapted from Ingram, 2011).

are consuming more than this (LHS red segments), about this level
(middle green segments), and less than this (RHS red segments)
for the different years. The sloping lines above show the same thing,
but also give an idea of how the absolute magnitude of excessive
and deficient intake, in terms of total global calorie consumption,
will change as the years go by if past dietary trends continue.
The imbalances depicted in Figure 2 reflect systemic failings in
food systems that will only get worse unless action is urgently
taken to make them more effective and efficient. Interventions are
needed that will in effect ‘pull down’ the sections of the sloping
lines in Figure 2 that are above the 2,250 calorie line and ‘push up’
those sections below it. All actors in the food system will need their
skills enhanced if food security and environmental outcomes are
to improve. These actors will have to operate against a backdrop
of natural resource depletion, stagnating rural economies in many
cases, climate change and social and socio-cultural change.

Figure 2. Calorie consumption: dietary trends (indicative; not to scale)

Drivers and feedbacks. The food system is a ‘classic’ dynamic
system, with feedback loops returning to the key drivers (Figure 3).
Environmental drivers (such as changes in land cover, atmospheric
composition, climate variability, water availability and quality,
nutrient availability and cycling, biodiversity and sea level) result
from socio-economic drivers (such as changes in demography,
economy, science and technology in their socio-political and
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Environmental feedbacks
e.g. water quality, GHGs, biodiversity

Environmental
DRIVERS

Changes in:
Land cover & soils, Atmospheric
Comp., Climate variability & means,
Water availability & quality,
Nutrient availability & cycling,
Biodiversity, Sea level

‘Natural’
DRIVERS
e.g. Volcanoes
Solar cycles

Storing

Transporting/
Trading

Transporting/
Trading

Producing

Processing/
Packaging

Transporting/
Trading

Wholesaling/
Retailing

Consuming

Disposing/
Reusing

DRIVER
Interactions
Socioeconomic
DRIVERS

Food
Utilisation

Changes in:
Demographics, Economics,
Socio-political context,
Cultural context
Science & Technology

Food
Access

Food Security
Food
Availability

Socioeconomic feedbacks
e.g. nutrition, business, political stability

Figure 3. The need to consider drivers and feedbacks when analysing the interconnected challenges.

cultural contexts) as well as by ‘natural’ drivers (such as volcanic
and solar activity). Interactions among these drivers impact on the
food system activities, and thereby affect food security outcomes
(food utilisation, food access and food availability). System
responses to these changes feed back to both the environmental
and socio-economic drivers, which react and adapt, causing further
responses, and so on. Any intervention in the food system leads to
both environmental and socio-economic feedbacks to some degree.

Geography and Environment, University of Oxford; Centre for
Food Policy, School of Arts and Social Sciences, City University;
Leverhulme Centre for Integrative Research on Agriculture and
Health; Centre for Food Security, University of Reading; and
University of Warwick.) IFSTAL’s goal is to create a cohort of
Masters and PhD graduates equipped to address food system
challenges, based on an understanding of the system and the ability
to handle its complexity.

It is hard to make progress in food system management precisely
because of the complexity of these interactions and the fragmented
food system governance (different countries, organisations,
multiplicity of parties with different powers and vested interests).
Despite this, however, there are many opportunities to do things
differently in terms of policy, fiscal, social and technological options
available, and there are also multiple ways in which food system
actors can cooperate with each other. There are many plausible
futures, and not necessarily as Figure 2 indicates.

The IFSTAL programme is available to all post-graduate students
at the participating institutions and is a voluntary programme,
which one does in one’s own time. There is no exam but a
certificate of participation is awarded. On-line training is provided
in four ‘units’ during the autumn and spring terms: Introduction
to the Food System, Introduction to System Thinking, Methods for
Analysing Food Systems, and Engendering Food System Change,
each followed by a face-to-face workshop session. Throughout the
year there are also away-days (eg, 30 students meeting food system
professionals), surgeries, symposia (eg, the Royal Veterinary College
hosted an event for 150 participants to consider the question “To
what degree is technology a fix?”), tailored career workshops, and
a summer school for 30-35 students providing training in soft skills
such as communication and persuasion. This is all supported by
the IFSTAL Workplace Engagement Lead, Rosina Borelli.

‘Food systems thinking’ – how does it help? Improving food
system management needs an interdisciplinary view. Narrowerview, disciplinary approaches can fail to address issues or spin off
further problems. ‘Food systems thinking’ integrates a collective
understanding and co-ordinated response from a variety of
stakeholders. A workforce is needed that is trained in food system
concepts and tools, and able to implement interventions leading to
better outcomes for food security, enterprise and environmental
goals. This workforce will need to be equipped with both ‘hard’
(knowledge) and ‘soft’ (capability) skills. It will need to understand
the complexity of the food system and its actors, including their
motivations, activities and impacts. All sectors in the food system
would benefit from such a workforce, and this would also engender
stronger collaboration based on a common understanding.

IFSTAL
What it is and how it works. Innovative Food Systems Teaching
and Learning (IFSTAL) is a pioneering consortium of five higher
education institutions for delivering collaborative training and
learning in the holistic study of food systems. (The consortium
members are: Environmental Change Institute, School of

What it offers. For students, IFSTAL offers interdisciplinary
learning, including exposure to cutting edge food systems
thinking, access to faculty and student networks, and contact with
experts from the workplace. Job prospects are enhanced by such
opportunities and by dissertation placements, postgraduate
internships and access to the graduate food systems network. For
employers, IFSTAL offers well-rounded interdisciplinary
postgraduates skilled in food systems thinking (there is a real need
for this), people who can work effectively on systemic issues and
risks and have enhanced professional capabilities based on soft
skills, and access to other food system thinkers across the
workplace, including alumni networks.
Current situation and prospects. More than 700 students have
participated in IFSTAL so far (300 last year, 400 this year), with 12
internships secured for last year’s graduates. This may seem a
small proportion, but it needs to be borne in mind that not all the
5
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participants engage with the programme to the same extent. The
IFSTAL programme is being funded for three years by the Catalyst
Fund from the Higher Education Funding Council for England
(HEFCE). IFSTAL is currently about halfway through the Phase I
pilot, and planning is underway to develop further in Phase 2,
starting in October 2018.

Strategy (Department for Business, Energy & Industrial
Strategy, 2017). My remit is to get involved more along the
food chain, but where should it go? DEFRA is completely
focused on Brexit; their food and farming strategy will never
see the light of day.

Summary of the post-presentation
discussion

A: We have to ask the Food Standards Agency. If ‘sufficient’
nutrition is the right criterion, then the food system is not
delivering. Is this a human rights issue, a litigation issue even?
We have an opportunity to bring about change at the society level,
but it will require change among all actors in the food system.

Question (Q) from a member of the audience: The first part of
the talk portrays a dire situation. Most solutions are really only
‘tweaks’ to the system (eg, increase yields by 10 percent), ie, business
as usual. How do we – the current generation with poor soft skills
– get the message out that it is not business as usual? How do we
get demand-side management? Do policy makers get it?

Comment (C): The AgriFood Advanced Training Partnership
(AATP) (Comprising the University of Nottingham, Harper Adams
University, Cranfield University and Rothamsted Research) funded
by the Biotechnology and Biological Sciences Research Council
already provides specialist training across the entire agri-food
supply chain.

Answer (A) from the lecturer: Much emphasis is still being given
to reducing under-nutrition, but the ‘elephant in the room’ is overnutrition. We need to manage demand, not meet it. One thing
that can be done immediately is to reduce food waste. Policy
makers do not get it. They do not understand the meaning of
malnutrition. There is a language problem here:

Response (R): Indeed, and there will be synergies between AATP
and Phase II of IFSTAL. AATP is already very focused on people in
the food industry and provides accreditation.

• ‘Malnutrition’
does
not
mean
• ‘Sufficient’ does not only mean enough.

under-nutrition.

We may need a shift from the production paradigm to one that
emphasises behavioural psychology if we are to change society’s
food consumption habits for the better.
Q: Is food too cheap? The proportion of households’ budgets
spent on food is declining all the time.
A: We first have to consider what we mean by ‘food’ – the farm
commodity or the retail product? The value-adding process causes
the cost to increase along the supply chain. By the time food
reaches the shops, the issue is not price per se, but affordability. It
could be argued that at the retail level, food is too affordable.
Q: Is the relationship between obesity and food price really
‘linear’? In the US, those groups without access to nutritional
food have more obesity.
A: FAO data show that calorie consumption per head is a function
of GDP per head. However, once one investigates at the sub-global
level, one does find differences in the detailed stories. It is true that
the people with the worst diets are not the richest.
Q: Should the environmental impact of food systems drive the
policy focus on what people eat?
A: It could – it’s about awareness – but the calculation of the
environmental impact of everything we eat during the day is
massively complicated. There has been an attempt to introduce
carbon footprint labelling on food products but this failed because
it is so difficult to work out. Consuming the right amount of food
in full knowledge of the environmental impact is challenging.
Furthermore, while we’re looking to reduce food’s environmental
footprint we mustn’t lose sight of the fact that we need vibrant food
enterprises. If these go down, then the food system crumbles.
Nevertheless, we have an ‘eat-well’ plate so we could incorporate
an ‘environmentally-friendly’ plate.
Q: Who are the regulators? Food and farming, the biggest
industry in the UK, is not even mentioned in Our Industrial
6

C: For many [older] people – like me – engaged professionally in
the agri-food sector, the predominant issue during most of their
working lives was that there wasn’t enough food. Consequently,
we perhaps find it a bit hard now to accept that producing more
food is not necessarily the top priority. Maybe now we have to
change this mind-set.
Q: Has the globalisation of food systems exacerbated the
problem of short-term market imbalances, as we have seen
recently for example in relation to the panic buying of lettuce
in the UK because of poor weather in Spain, while excess UK
cauliflower is sent to Poland? But we can’t shift our surpluses
to Africa and Asia.
A: In terms of the geography of global food consumption, it is
notable that there are more overweight people in the developing
world than in the rich world – by a large margin. As for Africa, the
expanding demand for food there is such that it will require an
extraordinary transformation of domestic agriculture. By helping
people understand how the food system as a whole operates, we can
hopefully build up a cadre of professionals that can tackle the issue.
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News from the Field
The blooming mountains of Ecuador
I recently visited a rose farm in the Andean foothills to the
south of Ecuador’s capital, Quito. At 2,700 masl it is said that
the combination of intense solar radiation and gentle mists
create the ideal conditions for rose growing, and they certainly
appeared to be faring well as the plump blooms were cut for
export to the US, Europe and Russia. I will first give a short
account of the production process and then delve a little into
the pros and cons of this type of farming.
Success Roses in Lasso has 8 ha of poly-tunnels for cut rose
production, providing jobs for 72 people. The polythene lasts
two years before solar radiation and strong winds require it to
be replaced. The tunnels are 8 m high and 80 m in length
(Figures 1 and 2).

Figure 1. Poly-tunnels for cut-rose production (Photo: Brian Sims).

Figure 2. The polythene sheeting lasts 2 years (Photo: Brian Sims).

The roses for flower production are grafted on to parent stock
and are ready for the first harvest after 90 days. The rose plants
can last up to 20 years, with peak production from 5 to 12 years,
so it is a medium-term investment and things can go (financially)
awry if markets change. The plants are fed and watered through
a ‘ferti-irrigation’ system which pumps precise amounts of water
and nutrients to the plants’ roots. Harvesting is staggered, takes

place five days a week, and yields 25,000 cut roses a day. After
cutting, the flowers are processed, with stems cut to 1 m for the
romantic Russians and 50-60 cm for the US and Europe. They
are then washed with dilute citric acid, placed in a cool room at
-4ºC, packed, and exported within 24 hours of harvest. All
cuttings and prunings are composted and returned to the
volcanic soil in which the roses grow.
The plants need protection from insect, spider mite and fungal
attacks. Prophylactic applications are made of repellent (using
hot chillies and pepper). When damaging arthropods and
mildews present themselves, they are controlled with
appropriate pesticides pumped through manually held spray
lances (Figure 3).

Figure 3. A portable, electrically powered pump supplies chemical spray to the
connected spray-hose and hand-held lance (Photo: Brian Sims).

The ethics and physical consequences of the international cutrose trade are open to question and discussion. It is, however,
clear that rose growing in the Andean cordillera of Ecuador
provides jobs and prosperity for some. Rose production
exemplifies a comparative advantage situation for Ecuador visà-vis its major export markets (especially the US). The industry
in Ecuador provides well-paid jobs for thousands of rural
women – often heads of households. Rose farm workers in
Ecuador typically earn well above the minimum wage and can
receive both healthcare and pension benefits. The jobs provide
an attractive alternative to the other options: poverty or the
drugs trade (Ecuador is a convenient staging post on the drug
corridor to the US). It is said, these jobs are draining the drug
trade of recruits (World Post, 2016). The rose trade is made
possible by the US-Ecuador Andean Trade Promotion and
Drug Eradication Act (ATPDEA) which lowers barriers to trade
that can successfully combat drug trafficking.
In a life cycle assessment of cut rose production, Franze &
Ciroth (2009) highlighted important negative aspects of the
Ecuadorean model. Ecuador has over 400 rose farms with
around 60,000 employees and exports annually around US$ 3
billion worth of cut roses. Their study found a predominance
of female workers with widespread child labour; long working
7
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hours with low pay and pesticide poisoning. The study
compares the situation in Ecuador with the Netherlands model
and, not surprisingly, found a strong contrast in all social and
environmental aspects. This useful contrast points the way for
Ecuador to make future improvements in specific areas and
especially safeguarding the wellbeing of women and children.
In another report Thompson (2003) underlines the danger to
rose farm workers from the misuse of agrochemicals. Medical
studies are hampered by the reluctance of growers, but there is
evidence of more miscarriages and over 60 percent of workers
suffered headaches, nausea, blurred vision and fatigue. More
exposure to publicity will result in the industry taking greater
care of its workers through the use of protective clothing, access
to impartial medical care and a crackdown on child labour.
Ministries (of Health and Labour) in the country are improving
their occupational health departments and pressure from
international green movements is requiring growers to be
registered as responsible companies. This gives some guarantee
that workers are provided with protective clothing, training in
safe pesticide application and regular access to medical expertise.
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There is no doubt that the bloom boom has brought prosperity
of a sort to a previously relatively under-developed region –
flowers have paid for paved roads and built sophisticated
irrigation systems – but there is no excuse for not caring for the
health and welfare of the workers so essential for getting the roses
to first world customers in perfect condition.
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Abstract
A few common design-related issues that can occur in
experimental and survey studies are examined. The practical
aspects are paramount, not least coping with the environmental
variability a scientist meets in the glasshouse and field sites. A
few examples are provided using blocking and random sampling.
Studies with inappropriate designs may be misleading, waste
resources and more importantly demonstrate a lack of scientific
integrity. As computing technology improves and sophisticated
statistical software, for example R, is freely available there are no
excuses for poor design and misleading studies.

Scenarios overheard in the Tea Room
“I have to turn back the computer clock to get my out-of-date
statistical software to work and to do my analysis!”
“I just got my Master’s degree and now I don’t have access to
software as it costs too much!”
“How can I grow plants in the greenhouse when it has so
8

much temperature variation?”
“I dropped two replicates so my results showed what I
wanted.”
“Can you help me with the sample size for my study, as I only
have 4 animals?”
“How can I sample my area? Is convenience sampling OK?”
“We need to set up 66 surveys, can you help with the design?”
These are all candid comments that I have heard from scientists
working in many parts of the world. The turning back of a
computer clock to be able to use out-of-date software is really
common in some countries! The first two can be addressed by
the current availability of free software and the rest by having
taken a good course in statistics, and realising it is still useful to
consult a statistician when designing a study. I say to my
students that it is never too early to start thinking about the
design of your study and a comprehensive plan for analysis.
The principles of experimental design are obligatory for scientists
in their endeavour to investigate and answer scientific questions
through collecting unbiased data as evidence. Replication,
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randomisation and reduction of error are principles enabling us to
gather impartial data. Using data we can apply statistical methods
to check whether there are significant differences compared with
those that mislead us due to occurring by chance alone.

Software innovations and availability
Fortunately, there is growing support for open access statistical
software such as R and R Studio that can avoid the first two
situations above. At my university, we now teach R in all full
semester undergraduate statistical courses. We also support
our postgraduates by encouraging them to engage with R (R
Core Team, 2016).
Many novel developments occur in R before they occur in
other proprietary software programmes. The benefits also
extend from R software being an object orientated programme
(OOP), which only requires very minimal programming to get
outputs for complex analysis. The data ‘wrangling’ (an
agreeable term to describe the reshaping, and preparation, of
data for analysis) is easy with Hadley Wickham’s tidyr R
package (http://hadley.nz/). Publication-ready plots and tables
are produced, and increasingly, R packages can handle spatial
data. The learning curve with R can initially be a little steep,
but it is well worth the investment in time.
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needs to understand the soil and its characteristics.
Blocking is an essential aspect of design in the layout of crop
experiments; it relies on the fact that areas closer together
spatially are less variable. Blocks are groups of plots with similar
characteristics, and blocking involves ensuring that each
treatment occurs within each block (in a complete block design).
A plot is an experimental unit, with the assumption that it is
independent and the treatment has been randomly applied to it.
Thus, environmental variability can be removed if it can be
identified as a gradient, and appropriate blocking used.
Analysis of variance (ANOVA) is a method to compare
differences between groups. Generally, our interest is in
treatment groups, but since we use the partitioning of variance
to look at treatments, we can also look at blocks, which are
typically a ‘nuisance variation’ that can be removed. Variability
which is present but in which we are not interested, such as
environmental variability, can be avoided (and incorporated
into the design to remove that variability) by blocking
appropriately. If blocking is to be arranged perpendicular to
an environmental gradient, we can separately test for a block
effect in the ANOVA, and treatment effects are estimated more
accurately since the residual variance is reduced (the residual
variance is the denominator of our F test).

Anyone can now use open source software, however I assert that
it needs to be applied using appropriate statistical principles, thus
we need to be statistically literate. In fact, it is worth either getting
involved with an online course (self-development), or paying to
attend a one- or two-day course, to get up-to-speed in R software.
To some extent it is best to wait until you need to use the software
before learning it. There are two reasons for this: firstly you are
more motivated when you have a purpose to use it, and secondly
the software requires updates and frequently changes. Many
students prefer a ‘just in time’ engagement with short statistical
workshops of sufficient depth, but few institutions are doing this
as a routine teaching method or in sufficient depth in
experimental design. I am hopeful this will occur in the future.
One issue with a lack of statistical knowledge is that a student
may not realise the importance of the principles of
experimental design, since we may not appreciate what we do
not know, or are not aware of (unknown unknowns!).

Figure 1. A factorial (4x2) with blocks perpendicular to the environmental gradient.

Environmental variation in a glasshouse
experiment and appropriate design
If one walks into a glasshouse with extractor fans blasting from
one side and an overall temperature of over 35˚C (as we do in
our subtropical Queensland summer), one must consider
environmental gradients in order to plan a blocked trial. If you
had not come across the importance of blocking in the layout
of an experiment you could despair at the variability of
humidity and temperature in different parts of the glasshouse!
In fact, the same thing can occur in a field with a slope or a
gradient in soil water-holding capacity. Thus it is of
paramount importance to know your glasshouse or field
environment, and to examine conditions over several days and
throughout the day. In an outside field-based experiment one

Figure 2. A factorial (4x2) with blocks incorrectly aligned with the environmental
gradient.

If there is an environmental gradient, then the blocks should
be arranged perpendicular to the gradient (Figure 1) and the
eight treatment combinations (from a factorial 4 by 2 design)
should be randomised within each block. The shading
indicates the environmental differences, so in Figure 1 we have
9
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Table 1. Analysis of variance tables with columns for source of variation, degrees of freedom (df), sums of squares
(Sum Sq), and means squares (Mean Sq). Correct use of blocks (left) and incorrect alignment of blocks (right).

blocked to take into account the gradient, and the effect of the
blocks can be removed in the ANOVA. Only two of the eight
treatments are shown in these figures. However, if the
randomisation of the treatment combinations is within blocks
that have been incorrectly aligned to the gradient (Figure 2),
then each block is affected by low and high environmental
effects and thus the treatment variation is inflated. The
incorrect use of blocks increases the treatments’ variability,
which in turn decreases the ability to detect significant
differences. This is because a full range of the environmental
gradients’ conditions occurs in each block with its associated
effect on all treatments, each of which occurs in each block.
In this case, true treatment differences are harder to detect.

impacts of temperature, vapour pressure deficit and radiation
on plant growth and plant-water relations can be adversely
affected unless environmental gradients are considered
(author’s personal experience). The complexity of plant-water
relations and their measurement (Kirkham, 2014) in the
search for answers to complex genotype by environment by
management interactions are a particularly ‘wicked problem’.

Replicates need to be retained

In some situations, it may be appropriate to use a Latin square or
a row-column design to take into account gradients of
environment in two directions. Mead et al (2012) discuss designs
relating the principles of design to some real examples. The key
message is to take a look at the field, glasshouse or wherever the
experiment is to take place, and to design for that particular
situation, noting whether or not environmental gradients exist.

Scientific integrity is a vital characteristic in becoming a credible
experimental scientist, and is closely associated with the use of
appropriate methods, making the correct assumptions and
following through with objective reasoning. The number of
blocks and replicates can be obtained by sample size calculations,
and replicates are not arbitrarily dismissed if they vary from what
we subjectively expect. In the case of research with humans or
animals, ethics committees require the size of the study to have
sufficient power (typically 80 percent power) and to avoid wastage
in unnecessary use of animal or human subjects. If the replicates
of an experiment do not all agree, it is not appropriate, or in fact
ethical, to drop any replicates. Time of day, the operator collecting
the data, or spatial variation can all play a part in adding variability
to replicates.

Matching analysis to design

Sample size, power and ethics

ANOVA is a method which matches the appropriate analysis to the
experimental design (with one or more factors and blocks).
Originally, when ANOVA was first developed, we were only able to
analyse by hand; and then we used calculators, and now
computers. More complex designs may include factorials within
multiple levels (eg years and locations). We now also consider
fixed effects (where the particular means are of interest) and
random effects (where the variance is of interest). It is always
necessary to match the analysis to the experimental design, and
nowadays we have access to new algorithms within R. We now
have a range of statistical methods to handle more complex data
including maximum likelihood (ML), restricted maximum
likelihood (REML), and other computer intensive procedures.

If experimental design has been correctly applied, and it has
adequate power, then the experiment should be effective and
successful. Where the experimental approach is poor, for example
by violating the assumption of independence of experimental
units, or if the analysis has inadequate power, the results may give
an incorrect conclusion.

The variance of the block effect removes some of the nuisance
environmental variation (Table 1). Block Sums of Squares are
higher when correctly aligned, indicating more variation is
being removed from, or partitioned out, of the total variation.

Modern applied statistical texts use the framework of modelling,
and incorporate generalised linear models which extend the types
of data that can be readily analysed. The use of a distinct
structural component in planning the analysis is used by Welham
et al (2015). This approach highlights the structural aspects of
an experiment and identifies experimental units.
Drought physiology experiments with detailed environmental
10

An experiment that lacks power is effectively a waste of time and
is prone to a Type II error (ie when we fail to find a statistically
significant difference when there truly is one). So how do we work
out sample size? A sample size calculation requires three things:
(i) the effect size, (ii) an estimate of the variability of the material,
and (iii) alpha and beta. Alpha is the significance level (typically
= 0.05) and beta is the power (we aim for a 1-β of 0.80). The
effect size is an economic or biologically useful difference which
one is interested in finding between means. The sample size
calculations typically provide the number required in each group.
This information is a common requirement of funding bodies.
When studies do not achieve the correct results due to lack of
power, or poor methodology, they are not published, which is a
tragic waste of time and funding.
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Outliers
Outliers can occur due to incorrect measurements, or errors in
data recording, or they could be true outliers. Things can go
wrong due to a technical problem. For example, in crop drought
experiments where the pot water use is carefully measured, if an
experimental unit (the pot) leaks, we may justifiably remove that
data point. This emphasises the importance of good experimental
protocol and the need to make thorough experimental notes along
the way. If there is no obvious explanation for an outlier, then it
should be retained in the analysis.

Missing data
Missing data may be missing at random (MAR) or not missing at
random (NMAR). Variety-related traits may have different
propensities to ‘lodge’ (ie plants fall over due to the effects of
weather or disease, and yield is reduced); or a grain variety may
fail to ‘set’ grain due to temperature stress or infection by a
fungus. These situations are highly relevant in plant trait
assessments. The missing data are NMAR since the missing data
are related to the particular variety. Drought resistance traits such
as a response to high temperature may have an NMAR pattern.
In other cases the grain data for a few plots may be missing; we
need to record why they are missing.
In surveys, missing data may be due to the question being refused
(eg “What is your annual income?”), or irrelevant (eg asking a
male “How many pregnancies have you had?”). Longitudinal
surveys are typically done as waves, and either continue with the
same sample (eg many labour force studies) or move to a
completely new sample. If a person refuses in each wave it is again
NMAR data. When the odd page of a written survey is lost we
have a MAR example of missing data.

Random sampling is best
An ecological study in a Canadian National Park required samples
of vegetation. The scientist decided to sample along the edges of
the walking tracks, thinking that a systematic sample of quadrats
every 50m was robust sampling.
However, when a
methodological study was carried out using a random spatial
sample across the whole area, the results were exactly reversed.
What was thought to be an abundance of species was actually not
the case. The convenience sample in the former case, had actually
lead to the wrong conclusion. The incorrect analysis could have
had a detrimental effect on conservation and policy decisions.
Similarly, in planning a development survey of farms or
households, we may decide to walk along a road and sample
systematically every 20th house. However, this is not taking a
random sample. The use of a sampling frame which consists of
either a plot map with houses demarked or (in these digital days),
a list of the relevant households, would be a better starting point.
In some surveys I have assisted in planning, address lists are
available with mobile telephone data as well. This is helpful if there
is a need for call-backs if the person is out.
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select 400 participants in order to gather enough data to yield
statistically significant conclusions. It is also useful to capture in
the analysis the reasons for low response rates, since we can analyse
this and learn something from it. For instance, in educational
follow-up surveys after grade 12, we found that in Australia many
young people are overseas on a gap year; these missing data can
affect the outcome results. Furthermore we need to look at any
particular biases present by understanding refusals too.

Inspiring times to be a scientist
Technology and computing are advancing, and education is more
widely available, even in more remote places, thanks to the
internet. So what does that mean for science experiments? We
have faster computers, which can do more and more; we have
open source software that does not cost anything; and students
can return to their countries and to the workplace with a statistical
programme ready to use. To take advantage of this, we need
applied scientists who are numerate and have been trained in
quantitative skills, so that they have the confidence to collect data
correctly and to test experimental evidence appropriately.
It gets harder to teach ‘enough’ experimental design in large first
year undergraduate statistics courses. Trained scientists are
expected to gain an ability to run complex multi-sited and
longitudinal (spatial and temporal repeated measures)
experiments. It is relatively easy to collect data, but we still need
to appreciate the need to avoid bias, and to use randomisation and
replication, and to avoid measurement error.

Conclusions
We now have open source, cutting edge software with publicationready output. There is also a buzz around data and big data in
particular, often using data mining techniques. However, is
enough statistical rigour being put into our planning of scientific
studies and experiments? We may be avoiding experts, getting
crowd funding, using citizen science etc, however, in real scientific
endeavours there is a necessary and exciting place for
experimental design. It is important to appreciate the context and
the practical side of the initial research question, which is our first
step in planning an experiment and providing methodological
rigour to a study. Statisticians have a key contribution to make
as part of scientific research teams ab initio.
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One problem can be a low response rate. To ensure that we get the
sample size required, say 300 completed surveys, we may need to
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Abstract
Community development projects are a tool used by
development agencies to create change and propel development,
often with major impacts on incomes and improved livelihoods
for target beneficiaries. This paper presents the Zeitz
Foundation’s unique partnership model and strategies used to
engage with local communities in Laikipia, Kenya. The design
and delivery strategy involves a paradigm shift from a monolithic
approach, where projects are implemented to meet the objectives
of the donors and implementing organisations, to a focus on
community-driven processes that address the needs of the
community. These are laid out in Community Based Resource
Use Assessments (CB-RUAs), which dovetail with a sustainability
strategy promoted by the Foundation that balances competing
interests of conservation, community development, cultural
expression and commerce. The model documents successes,
lessons learned and challenges that lead to policy
recommendations for key stakeholders at county and national
level. Since 2008, more than 4,000 households and 15
institutions have been reached.

increasing the overall wellbeing of the target beneficiaries (Eicher,
2003; Andrew, 2009). The rate of failure to achieve the desired
impact is higher in sub-Saharan Africa compared to the rest of
the developing world, due to the approaches and methodologies
used to design and deliver the projects. The projects have tended
to create a dependency syndrome on the part of the beneficiaries
rather than a sustainable outcome that would continue to benefit
the communities beyond the project life (Dukeshire & Thurlow,
2002). The reasons for failure are diverse, sometimes linked to
the targeted beneficiary community, and sometimes due to the
approaches and methodologies used to deliver the projects. This
paper considers some of the main challenges that lead to, or
cause, the failure of projects to impact the beneficiaries; and
explores the model used by the Zeitz Foundation, as a case study,
to overcome these challenges.

Challenges facing successful
implementation of community
development projects
External Factors

Introduction
In a bid to address socio-economic growth of poor communities
across the globe, various funding and implementing agencies
have been involved in designing and implementing community
development projects to meet the needs. Such community
development projects have been on the rise all over the world in
recent years (Global Humanitarian Assistance Report, 2016). The
projects are often used as a tool by development agencies to
create change and propel development in poor communities, the
majority of whom are found in the rural areas of developing
countries. Often, these projects have achieved major impacts –
increasing incomes and improving the wellbeing of the targeted
beneficiaries (USAID, 2016). However, in many other situations,
aid for community development has not had much impact in
12

Every donor agency has a mandate to fulfil its objectives, which
include disbursing certain amounts of aid or grants per year.
Similarly, development implementing agencies have targets to
meet in order to achieve their objectives that contribute to their
overall goals. It can therefore be argued that there are some
agencies, both funding and implementing, that undertake
community development projects for the sole purpose of
achieving their individual objectives without taking into
consideration the needs or priorities of the targeted beneficiaries.
Failure to undertake a socio-economic needs survey to identify
the priority needs of the community at the project planning
phase, prior to project design, is no doubt heading for failure in
project implementation. At the Zeitz Foundation, we have
established that it is of paramount importance to study the
recipient environment as a preliminary to planning and
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designing a project, if it is to achieve the desired impact.
In some cases, there is a limited, or non-existent, relationship
between the implementing agency and the beneficiaries. This
is not conducive to creating engagement, partnerships or
collaboration. There is evidence to show that providing a
mechanism for community participation in the project cycle
(planning, design, implementation, monitoring and
evaluation) leads to project ownership and responsiveness
which not only creates efficiency in the delivery process and
sustainability, but also improves coordination.
Most projects are also time-bound, often with limited project
funding timeframes that constrain the engagement period and
transition to full sustainability. In the long term, all projects
must consider the cultural, as well as the social and economic
aspects of the target communities.
Internal Factors
The success or failure of community development projects
equally lies with the beneficiary communities; their perception
of any project will have an impact on the outcome of the
project implementation. Some of the common challenges
presented by the beneficiaries of development projects are
caused by the community’s inability to participate in
development project design and delivery. This may be caused
by lack of resources, low capacities, lack of access to
information, and a poor relationship with the implementing
agency. Sometimes, communities are set in their ways (‘mindsets’) and resist any change to what they term the norm
(Dukeshire & Thurlow, 2002).
High on the list of obstacles to achieving impact from
community development projects is the dependency syndrome
that the projects intended to help target communities often
seem to create. Similar to the dependency created by
government aid in the developing world (Andrew, 2009),
development projects often paralyse communities from taking
action that would lead to their own self-development after the
project period. Such communities sit around waiting for the
next donor project. It is against this backdrop that we
emphasise that efforts to engage with the community should
be pursued to create rapport and trust before initiating
projects. Structured training to equip them with the necessary
skills and knowledge, and hopefully a change of attitude, can
go a long way to improve project delivery and impact, as
demonstrated by the Zeitz Foundation model.

The model and strategy – CB-RUAs
and the Zeitz Foundation’s 4Cs Model
Cultural, social and economic survey
The Zeitz Foundation was established by a ranch owner in
2009, with the initial mandate of establishing conducive
working relationships with the ranch neighbours. Based on
the nature, vision and mission of the Foundation, it sought
first and foremost to understand its clients before engaging in
any physical business. For a period of two years, the
Foundation conducted exercises with the neighbouring
communities in Segera and its surrounding areas to establish
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the aspects of community development that the communities
deemed important and which, if addressed, would contribute
to improved livelihoods and wellbeing. This was achieved
through Community Based Resource Use Assessments (CBRUAs).
The process of creating and adopting the CB-RUAs began with
the selection of a committee from among all adult members
of the community. The selection was undertaken in organised
public meetings, targeting community resource persons with
a suitable mixture of experience, expertise and clout, from both
genders, to provide data on current, past and future resource
use issues for each village. The committees then went on to
form the Community Based Resource Use Assessments Teams
(CB-RUATs). The process was driven by a team of Zeitz
Foundation staff who acted as facilitators and translators for
the duration of the exercise.
The assessment used various tools for data collection,
including spider-grams, timelines and participatory mapping
techniques by the CB-RUATs. Site visits to important areas
like the water springs, rivers and the dams were conducted.
Quantitative data were generated on the availability and
importance of various resources using weighted rank indices
that members of CB-RUATs assigned to the issues/resources
discussed (Figure 1 and Table 1). Finally, the preliminary
results of their work were presented to a gathering of adult
residents of the village for comment, corrections and
validation.

Figure 1. Problem analysis outcome; weighting resources/services needed in order
to live a good life.

The CB-RUATs then formalised the outcomes of the CB-RUAs
exercises in the form of five-year community strategic plans
for each village with clear goals, objectives and milestones.
These laid the foundation and nature of community
development projects for the Foundation to implement in the
area in close partnership with the community, and continues
to inform its work to date.
Stakeholder mapping and constitution of Project
Implementation and Advisory Committees
The process of CB-RUAs verified the importance of including
stakeholders in defining the goals of the strategic plans. The
next step was to conduct a stakeholder analysis with other
governmental and non-governmental bodies working in the
Foundation’s areas of operation. The different stakeholders
were expected to bring on board a variety of technical expertise,
legal and policy guidance, financial inputs, and validation
13
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Table 1. Availability and importance of various resources and service in Sukutan village (weighted rank indices).

Resource /Service
L a nd
Wat er
Natural Resources
Health
Security
Education

Swahili /Maa
Ardhi / Ngulipo
Ma ji / Ng are
Mali / Asili
Huduma za Afya
Usalama
Elimu

(especially in the case of government). The Project
Implementation Committees (PICs) were set-up with
stakeholders based on the nature of the project and the external
inputs required for successful implementation throughout the
project cycle. The PICs play a major role in all of the
Foundation’s project implementation processes, acting as
custodians of the projects on behalf of their communities. A
small number of community resource persons, one from each
sector, formed Project Advisory Committees (PACs) which
provide guidance to the project implementation team and PIC
on a twice-yearly basis.
Incorporating the Zeitz Foundation’s 4Cs model into the
overall structure
The Zeitz Foundation aims to create and support sustainable,
ecologically and socially responsible projects to achieve longlasting impact and sustainability through the holistic balance
of conservation, community, culture and commerce (the 4Cs).
It was important that the communities served by the Zeitz
Foundation projects understood the philosophy of the 4Cs.
The Foundation staff introduced this philosophy to the
communities early on, and worked with the PICs to group the
different needs of the communities under the different Cs to
form the basis for project design. While natural resource
management and conservation is key to the achievement of
sustainable livelihoods, these cannot be achieved in isolation
– consideration must be given to the wellbeing of the people
who derive a living from nature. Their diverse lifestyles and
cultures, and their need to generate a surplus for income, also
need to be acknowledged.
Actual community development project implementation
Once the groundwork on establishing facts, engagements/
relationships, and model/strategy was completed, the PIC,
comprising community, Zeitz Foundation and other stakeholders,
embarked on project identification and implementation, going
through the entire project cycle as a team focused on the
priority needs set out in the strategic plans. For example, land,
water and natural resources (mainly forests) were weighted
highly during the CB-RUAs, and by default required immediate
attention. Working together, the Foundation and the CBRUATs, some of which had been registered officially by
government and obtained legal status to operate as community
based organisations (CBOs), developed funding proposals to
conserve these resources. These were submitted to different
funding agencies, deemed to share similar goals. Two of the
CB-RUATs (now turned CBOs) received two-year (2012-2014)
funding grants from UNDP-GEF Small Grants Programme to
implement sustainable land management projects in their
communities, with a focus on land, water and energy. Each
grant was matched by the Foundation, dollar for dollar.
14

Importance Availability
69
1
25
7
25
8
19
4
19
7
1
5

Community feedback and review meetings
All projects implemented under this partnership are subjected
to twice-yearly public feedback and review processes where the
project team update the community on the progress made
during the past period, and actions planned for the next project
period. The community members are not only able to
interrogate the actions of the team and the progress to date,
but also to provide inputs which are incorporated in the plans
for the next project period. This is the most sensitive step of
the process and it ensures that all parties involved in project
design and delivery maintain the highest possible standards of
governance. It provides a check and balance system to ensure
effective and efficient use of donor and community resources.
Suffice it to say, no member of the PIC would allow
unwarranted deviation from the project framework knowing
that they will face the public. It is an effective internal policing
system for the projects.

Achievements
The model and its partnerships have generated outcomes that
have been used to inform the design and delivery of all Zeitz
Foundation’s development projects, with the PICs receiving
regular advice from the advisory committees. The model has
provided a platform for communities to participate in the
project design and delivery, leading to project ownership and
sustainability. The project design is initially informed by the
needs of the community, and then the objectives of the Zeitz
Foundation and other funding agencies. In order to link the
community needs with those of donors, the Foundation staff
conduct research to establish a database of funding agencies
who are inclined towards one or more of the needs identified
through the CB-RUAs. It is through this approach that the
Foundation has been able to secure funding to implement
community development projects that have the full support
of, and ownership by, beneficiary communities, thereby
leading to sustainability. Most projects whose timeframes
terminated more than two years ago are still ongoing, driven
by community CB-RUATs, most of which were transformed
into registered community based organisations (CBOs) or
groups.
Grouping of projects and their activities under the 4Cs has
made it possible for communities to undertake development
projects that transfer their existing and culturally accepted
activities, such as handicrafts and bee-keeping, into sustainable
and profitable businesses. One such project is the SATUBO
Women’s Beading and Handicrafts project, undertaken by
rural Samburu, Turkana and Borana women, who are
perfecting their age-old traditions of beading and creating
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handicrafts and transforming it into a profitable eco-friendly
business that supports their families. The group, whose
members formerly derived their livelihoods from charcoal
burning, which was contributing to desertification in Segera,
have become ambassadors for natural resource management
in this area. They provide an example of alternative and
diversified sources of income that can relieve the pressure on
the environment, allowing rejuvenation and restoration.
The biggest challenge faced by the Zeitz Foundation in the
initial stages of engaging with the community was in changing
the community’s mind-set. According to data collected during
the CB-RUAs, the Segera communities had always made their
living from natural resources, and they were not ready to
change. When the community was requested to produce
charcoal to earn extra income, the community engaged in
wanton destruction of their forests, without thinking it to be
wrong, or associating it with climate change variations and
prolonged droughts. Faced with low literacy levels among the
population, the Foundation embarked on a capacity building
programme for community members to create awareness of
the importance of environmental conservation and to equip
them with the skills and knowledge to undertake conservation
activities. A theatre group of local youths was found to be the
easiest way to communicate the messages during public or
sporting events. It was also the most successful tool for
encouraging behaviour change. This has continued to work,
with experienced artists creating skits with messages targeting
various aspects of community action which harm their
wellbeing, how it can be changed, and the benefits resulting
from that change.
Following registration of CBOs and groups, communities have
been involved in fund-raising by targeting grants for small
groups through successful proposal development. The
communities bid as co-financiers, with the community
contributing labour and the Foundation matching the grant
shilling for shilling. This has made it possible to implement
projects in partnerships with the registered community groups
under their stewardship, with minimal supervision from the
Foundation, which mainly provides technical support. This is
in contrast to the previous situation of overdependence on
government aid rations during times of hardships such as
drought.

Editorial

population. The proportion of projects that collapse shortly
after the project period ends is high the world over. All
stakeholders should aim to ensure that development projects
transform into sustainable projects, steered by the target
beneficiary communities, by employing appropriate models
and strategies. Whilst the Zeitz Foundation’s 4Cs model
cannot be said to be perfect, and still has room for
improvement, it has achieved considerable success. Some or
all of its processes can be borrowed and replicated by other
organisations to improve the chances of success in their own
community development projects. It should be noted however
that the model takes time to perfect, and that adaptive
management by both the communities and the organisation
is paramount.
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The ‘open door’ policy adopted by the Zeitz Foundation during
project implementation has earned the Foundation recognition
and support at the community, county and national
government level. The communities welcome the projects and
are willing to make in-kind contributions to project costs,
usually amounting to 10 percent of total costs. County and
national governments acknowledge the work of the
Foundation in public fora, actively participate in projects at PIC
and PAC levels, and have recently requested the Foundation to
share its work with them for consideration as working papers.

Conclusions
For development work to have meaning, every community
development donor and implementing agency should
endeavour to achieve the desired impacts on the target
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Newsflash
TAA member Geoff Hawtin awarded an OBE in the
Queen’s Birthday Honours
We are pleased to report that long-time TAA member Geoff Hawtin has been awarded an
OBE in the Queen’s Birthday Honours for “services to global agrobiodiversity conservation,
subsistence livelihood enhancement and sustainable food programmes”.
Geoff is a former Director-General of the International Plant Genetic Resources Institute
(IPGRI), now Bioversity International; and he has recently been elected as a member of the
System Management Board (SMB) of the reformed CGIAR system (see International
Agricultural Research News on pages 34-36 for details of the reformed CGIAR system).
We offer Geoff our congratulations for this well-deserved honour in recognition of a lifetime
of dedication to conservation of plant genetic resources and sustainable livelihoods for
farmers in developing countries.

Paul Harding
Coordinating Editor, Ag4Dev

News from the Field
The First International Symposium on Moringa
The First International Symposium on Moringa was held in
Manila, Philippines from 15-18 November 2015. This
symposium was jointly organised by the International Society
for Horticultural Science (ISHS), AVRDC-The World Vegetable
Center (Taiwan), Central Philippine University, and Farm
Systems International Organization, with Moringaling
Philippines Foundation as the host. The Symposium
Conveners were Dr Manuel C Palada and Dr Andreas Ebert
from the Central Philippine University and AVRDC-The World
Vegetable Center, respectively.
The Moringa tree, also known as the Miracle Tree, is native to
northern India, Pakistan and Nepal. However, it occurs in the
wild in at least 15 countries, and has been cultivated in a dozen
more for centuries. Decades of scientific research have revealed
the multiple uses of Moringa – as a fresh vegetable, livestock
fodder, green manure, biogas generation, medicine,
biopesticide, and a seed priming agent. It therefore provides
many entrepreneurial opportunities for local communities.
The symposium had as its theme Moringa: a decade of
advances in research and development.
A total of 180 participants (including researchers, growers, and
representatives of the private sector), from 42 countries shared
their experience, expertise, new knowledge and information in
16

Figure 1. Participants at the First International Symposium on Moringa.

plenary and technical sessions on Moringa production,
processing, utilisation, marketing and trade, as well as
consumption for health and vitality, industry profitability, and
competitiveness in the context of globalisation. Five
concurrent technical sessions covered a wide spectrum of
topics ranging from Moringa botany and germplasm (14
papers), production technology and agroecosystems (15
papers), nutrition and health (36 papers), industrial uses (16
papers), and cross commodities/sectoral (18 papers). In
addition, there were a poster session (16 posters), product
displays, services by symposium partners and sponsors, as well
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as visits to Moringa farms. Selected papers from the First
International Symposium on Moringa have been published in
a special issue of Acta Horticulturae (http://www.actahort.
org/books/1158/).
The Tropical Agriculture Association (TAA)’s contribution was
significant, with Dr Dyno Keatinge, TAA member and former
Director-General of AVRDC-The World Vegetable Center
(Taiwan), providing a keynote address entitled: Seeking to
attain the UN’s sustainable development goal 2 worldwide:
the important role of Moringa oleifera. In addition, Dr
Ravindra C Joshi, TAA Pacific Coordinator and Visiting
Professor and Visiting Adjunct Professor at Pampanga State
Agricultural University and the University of the South Pacific,
respectively, served as a member of the International Scientific
Committee. He also co-chaired the Cross Commodity/Sectoral
Technical Session, and co-authored two poster presentations
from Pacific Islands – Fiji and Samoa. One of his posters was
published as a full paper in Acta Horticulturae
(http://www.taa.org.uk/sub-content.asp?subId=59&sub=yes).
Some of the key issues discussed in the symposium were as
follows:
1. There is a need for an international Moringa germplasm
collection, characterisation, conservation, evaluation,
exchange and selection for various agronomic and
horticultural traits as an inter-country project. Some
important genetic traits for commercial field production
include leaf morphology (number and biomass), stem
diameter, growth rate (height), regrowth after coppicing,
pod (fruit) yield, seed yield, age to maturity, and resistance
to biotic and abiotic stresses.
2. In most countries where Moringa is grown, there is still a
lack of sufficient high-quality planting materials to address
the great demand of the commercial growers. Thus, there
is a need to develop rapid mass-propagation/multiplication
protocols/techniques.
3. There is a need to develop location-specific, low-input,
integrated Moringa crop production and protection
technologies, in order to enhance the promotion and
adoption of Moringa at broader scale.

News from the Field 2

4. The largest number of papers presented at the Symposium
were on the benefits to health and nutrition of Moringa.
Despite this, there is still a dearth of empirical data from
clinical studies on humans. This will require international
and inter-agency collaboration. Commercialisation of
functional foods, nutraceuticals, and traditional medicines
will require public-private partnership, and support of
business incubation.
5. Non-food uses of Moringa are gaining popularity,
particularly industrial uses such as alternative energy
sources (biogas and biodiesel), as a natural coagulant for
water clarification and purification, the use of Moringa seed
oil in the cosmetics industry, and the role of Moringa in
coping with climate change.
6. Dr William D Dar, former Director-General of the
International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT), and a former Secretary of Agriculture of
the Philippines, outlined in his keynote address the
challenges in the industrialisation of Moringa in the
Philippines. Major challenges are to establish good
agricultural practices and stringent regulation to guarantee
consistent and stable safe Moringa raw materials; and to
ensure high quality Moringa finished products, either for
food or cosmetics or the pharmaceuticals industry.
7. European participants emphasised the legal obligations for
quality control management systems, representative sampling,
traceability and product safety assurances.
Professor Roderick Drew, ISHS President, chaired the ISHS
business meeting, which resulted in the creation of a Moringa
Working Group under the ISHS Section: Vegetables, quality
production systems, leafy greens and non-root vegetables. The
Second International Symposium on Moringa will be held in
South Africa in November 2019.

Ravindra C Joshi
Visiting Professor at the Pampanga State Agricultural
University, the Philippines; Visiting Adjunct Professor of
Agriculture at the University of the South Pacific, Fiji; and
TAA Coordinator for the Pacific region.
rcjoshi4@gmail.com
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Farm mechanisation: a liberation for women?
Brian Sims
Brian Sims is an agricultural engineer with a particular interest in smallholder farm mechanisation. He
was the leader of the International Development Group at Silsoe Research Institute in the UK until 2013,
but since then has been a mechanisation consultant with FAO. BrianGSims@aol.com

Abstract
The migration of males to urban centres often leaves women,
children and the elderly to attend to family food production in
many regions of the developing world. Being chained to the
hand-hoe limits productivity, both of labour and land, and is
associated with extreme drudgery. The scaling-out of natural
resource conserving agricultural practices (such as climate-smart
conservation agriculture) can reduce the energy required for
agricultural production, but requires specialist equipment,
especially for planting. Mechanisation is not only a crucial input
for crop production, but also along the entire agricultural product
value chain. Putting mechanisation at the disposition of
smallholders is not easy, as machinery is expensive. Schemes to
train service providers and put them in contact with clients (eg
Hello Tractor) are successful models, as are dedicated savings
schemes which can make quality-assured mechanisation options
available to smallholders. International agriculture research
centres are beginning to focus attention on supply chain
mechanisation with women users in mind.

Introduction
Although global population continues to increase at an alarming
rate, the reality in many rural areas of developing countries is
that there are severe labour shortages, especially at critical times
of the year. Globally we are heading for a population approaching
10 billion by 2050 (from 7.5 billion today); in the case of subSaharan Africa (SSA), the population is expected to more than
double from 1.1 billion today to over 2.4 billion in the same time
period. However, at the same time, there is a constant economic
migration from the rural sector to towns and cities (both
nationally and internationally). Again in the case of SSA the
current proportion of the population living in the rural sector (70
percent) is forecast to reduce to 50 percent by mid-century. On
its own, this situation would lead to severe labour shortages, as
it is still the case that around 65 percent of farm power is supplied
by human muscles in SSA, although this figure is markedly
reduced in Asia and Latin America where draught animal and

tractor power are more prevalent (Table 1), but when this is
linked to the fact that migration is mainly of fit young men, who
leave behind the children, the elderly and the women to manage
food production on the homestead, the impact becomes much
more serious. Superimposed on the already difficult farm power
situation is the impact of pandemics, including HIV/AIDS, which
have a debilitating effect and may disproportionately affect the
male population.
A recent report from a village in Senegal illustrates the situation
well (Maclean, 2017). There is only one young man in the village
– the result of a family decision that he should complete his
education – all the others have moved to Europe as economic
migrants. The women left behind describe how their cattle and
jewellery were sold to fund the flight of the young males in the
family. Their hope now is that remittances will make it all
worthwhile. Meanwhile the farm work still needs to be done, but
with greatly depleted resources, especially of farm power.
Draught animal power has the potential to greatly improve labour
productivity and reduce drudgery, however access to it can be
limited by factors such as trypanosomiasis transmitted by the
tsetse fly. There may also be cultural barriers which deter women
from working with draught bovines. The result is that women
are often condemned to a life of drudgery chained to the handhoe as their principal agricultural production tool – an
instrument of torture that the African Union declares it wants to
see consigned to the museum by 2035 (Mrema, 2016).
Limiting agricultural mechanisation to the hand-hoe and other
simple technology has a pronounced impact on productivity,
both of land and labour. To cultivate a hectare of land with a
hand-hoe will take more than 60 woman-days of hard labour, a
task that can be accomplished in about five percent of the time
with draught animals, and less than one percent with a tractor
(Figure 1). This, of course, has a huge impact on the amount of
food that a farm family can produce in an agricultural cycle and
the amount of surplus that may be available for sale to the hungry
of the urban sector. But there is more potential for sustainable
increases in crop production as we will see in the next section.

Table 1. Sources of power for land preparation (% of total).

Sub-Saharan Africa
East Asia
South Asia
Latin America and
the Caribbean
Source: FAO, 2016
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Human muscle
power
65
40
30
25

Draught animal
power
25
40
30
25

Engine power
10
20
40
50
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in no-till CA systems compared to plough- or hoe-based crop
production.

Figure 1. Preparing soil by hand-hoe is back-breaking drudgery and can take more
than 60 woman-days per hectare (Photo: FAO/Josef Kienzle).

A new paradigm

CA requires some quite special mechanisation inputs (Sims et al,
2017). Tillage is eliminated except for creating the initial
conditions for successful no-till, breaking plough- and hoe-pans,
and constructing permanent raised beds or irrigation canals. A
very important requirement is the need for direct seeders and
planters which have the ability to penetrate the surface vegetative
cover and deposit seed and fertiliser at the correct depth and
placement. Manual equipment is available ranging from the
planting stick to various designs of jab planters. Animal traction
and tractor-mounted machines (for both two-wheel and fourwheel tractors) incorporate chisel tine or disc openers (single or
double) capable of penetrating the mulch without it building up
on the machine, or being pushed into the soil. A system that is
popular in SSA, as a transition measure when converting from
plough tillage to direct seeding, is the use of chisel-tined rippers
which open a seeding slot into which seeds can be placed with
any of the manual implements described.

Releasing women from the drudgery of hand-hoe soil cultivation
opens the door to further innovation – the elimination of soil
tillage as a routine pre-sowing field operation. Increasing food
production for a growing, urban-dwelling, population will require
an intensification of agricultural production. But this must not
be achieved at the expense of the natural resource endowment –
especially soil and water. The goal must be sustainable crop
production intensification (SCPI) which will produce more food
whilst at the same time working in harmony with, and protecting,
the environment. The concept of SCPI is encapsulated in FAO’s
paradigm of Save and Grow (FAO, 2011) and includes the critical
component of conservation agriculture (CA).
As explained by Mkomwa et al (2017), CA is a systems approach
to farming based on three inter-linked complementary practices
adapted to local conditions. The three principles are:
Avoiding or minimising mechanical soil disturbance. In
practice this means aiming for direct sowing and planting with
no soil inversion. A variant, popular with smallholder farmers in
SSA, is sowing into narrow strips, produced with chisel-tined
implements, but leaving the inter-row space untilled. Establishing
crops in this way conserves soil organic matter, protects soil
structure, promotes soil biological processes and so promotes soil
health, and increases the soil’s resilience to extreme weather
events.
Maintaining a permanent organic matter cover on the soil
surface. Crop residues and cover crops will protect the soil
surface, conserve soil water and supply organic matter to the soil,
enhancing soil fertility and biological activity. Organic soil cover
also contributes to integrated weed management.
Species diversification. Crop rotation is beneficial from many
viewpoints including pest, disease and weed control, soil fertility
enhancement (especially from legumes) and soil cover. Of
particular interest from a soil protection perspective are
agroforestry systems.
The adoption and adaptation of CA by smallholder farmers means
an immediate reduction in the energy needed for crop production
as soil tillage is either reduced to zero or confined to narrow strips
for crop establishment. Energy requirements are typically halved

Figure 2. Cover crops are especially effective in controlling weeds. Leguminous
cover crops like this Vigna unguiculata also add fertility for the subsequent crop.

Management of weeds and cover crops is another area where
technical change is needed as tillage for weed control is no longer
an option. A key component of the success of CA is rigorous weed
control and there is a range of options from biological control to
mechanical weed removal and the use of herbicides. The guiding
principle should always be to prefer biological and mechanical
methods over chemical options. Crop associations and cover
crops can be used to out-compete weeds, and crop rotations
(especially including pasture) have long been used to keep
pernicious weeds in check (Figure 2). Mechanical options include
rolling and crushing (with animal- or tractor-drawn knife rollers),
surface-scraping and hand rogueing. Lastly, the judicious use of
herbicides can be employed as a labour-saving option. The
availability and quality of herbicides to smallholder farmers is a
frequently debated topic and the capacity to apply precise rates
uniformly over the target cannot always be guaranteed. Various
initiatives have been undertaken by the private sector to overcome
some of these hurdles such as the MyAgro scheme (Ströh de
Martínez et al, 2016) described in the next section. MyAgro can
deliver quality tested, and timely, agricultural inputs, including
herbicides.
The result is a secure savings scheme and guaranteed, timely
input supply. Other schemes involve farmers’ organisations
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collaborating with commercial farm input suppliers. One
example from Mozambique (Balyamujura, 2016) operates as
follows: equipment (sprayer and protective clothing) is bought
from the participating dealer in partnership with the farmer
organisation. The farmer organisation, with technical assistance
from the dealer, trains one of its members as a competent spray
contractor. Farmers are contracted, technical standards are set
and the operation is managed by the famers’ organisation. All
chemicals, maintenance and technical support are supplied by
the farmers’ organisation in partnership with dealers.
When considering mechanisation options for smallholder
farmers it is important to take into account, not only the crop
production requirements, but also the mechanisation needs and
opportunities along the entire value chain. Consequently
mechanisation inputs will be required on-farm for crop
establishment, protection and harvesting and then for postharvest treatments and storage, through processing and
transport as shown in Figure 3.

Figure 3. The potential contribution of mechanisation inputs to food value chain
development (Source: FAO, (2016).

Making mechanisation available
It is one thing to recognise that mechanisation is an essential
input and that making mechanisation available to women is
especially important. It is another thing getting the
mechanisation input on to smallholders’ farms. Agricultural
machinery is usually an expensive concept well out of the
reach of individual farmers. Other constraints include the
availability of machines in rural environments, especially
specialist machinery such as that needed to practise CA. The
availability of replacement parts, technical service, and even
fuel can also be important disincentives.
The history of public sector provision of mechanisation services
makes for rather bleak reading. Public sector machinery services
have been inefficient, bureaucratic failures and have largely been
a waste of public money. On the other hand, private-public
partnerships (PPPs) seem to offer promising potential. It is
undeniable that the public sector has a major role to play in
strategy formulation, infrastructure provision and training, but
the private sector should be the provider of mechanisation services
and delivering attractive financial packages for machinery
acquisition by entrepreneurs seeking to make a livelihood from
mechanisation service provision. The private sector should
control the manufacture and supply of agricultural machinery
together with spare parts, technical service support and training
in correct operational procedures (Figure 4).
The following are two examples (from a large and growing
number) of how successful PPPs operate:
Hello Tractor. Hello Tractor is a private sector social
enterprise in Nigeria with public sector financial support (from
USAID) which aims to provide mechanisation services to
smallholder farmers who would otherwise be deterred by the
20

Figure 4. Receiving training in conservation agriculture mechanisation service
provision. In this case, the private sector was involved (the tractor supplier and
the no-till planter manufacturer) and the training was organised by the public
sector (FAO).

high investment costs (www.hellotractor.com). The scheme
has equipped some enterprising farmers with two-wheel
tractors and essential associated equipment; they then offer
mechanisation services to other farmers. Services are solicited
via SMS and the tractors are fitted with GPS tracking (making
them ‘smart’ tractors) so that Hello Tractor (and the tractor
owner) can track their location and usage. Security is provided
as customers pay Hello Tractor upfront with mobile money.
Upon satisfactory completion of the requested work, Hello
Tractor forwards mobile payment to the service provider.
Year-round employment of the tractors is made more feasible
by the careful selection of associated equipment that will be in
demand at different times of the year. So, as the programme
develops and adapts to local circumstances a tractor could be
equipped with a planter, sprayer, ripper, water pump, reaper,
sheller, hammer mill and trailer. At the moment there seems
to be rather too much focus on primary tillage implements
(which are, anyway, quite unsuitable for the two-wheeled
tractors used), but as the smart tractors offer more climatesmart services, this should change. Hello Tractor understands
the importance of technical support; technicians are trained
in tractor and machinery repair and maintenance, and tractor
owners are supplied with needed replacement parts. Hello
Tractor is able to arrange on-site repairs to reduce down-time
and travel costs for owners.
Investment in smart tractors allows owners to pay off the
necessary credit with income earnt from service provision.
The enterprise has been well thought through as demand is
particularly high, ensuring that payback periods are short. It
is claimed (Ströh de Martínez et al, 2016 p166) that the
enterprise is especially beneficial to women entrepreneurs
(clearly women customers are immediate beneficiaries as the
service gives them access to much needed mechanisation
inputs). Male farmers may be reluctant to hire women to
provide mechanisation services, but with Hello Tractor’s
anonymous booking system, women who own tractors can be
contracted to undertake work on male-owned farms.
myAgro. At a different level, and directly aimed at easing farmers
out of subsistence and drudgery into more productive
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agriculture, is the myAgro scheme in Mali and Senegal
(www.myagro.org), which is supported by a number of
organisations. MyAgro offers a layaway scheme whereby savings
can be made to acquire pre-determined inputs, including lowintensity mechanisation technology. Farmers registered with
myAgro can purchase scratch cards (for US$1 to 50) from
participating vendors. They then text the code to credit their
account with myAgro.
MyAgro provides training and support services on climatesmart and input-saving practices (such as CA). Timely delivery
of quality-guaranteed inputs is assured and this is an especially
important aspect for farmers in remote locations. MyAgro also
adapts tools to local needs, especially the needs of women
(Ströh de Martínez et al, 2016 p150).
The myAgro programme provides a confidential savings
method, avoiding the social problems sometimes associated
with traditional savings group models. The system is also
helpful in ensuring that savings are used for their dedicated
purpose, rather than run the risk of being diverted to cover
unforeseen emergencies that may crop up, and has resulted in
improved access to mechanisation inputs.
As previously emphasised, mechanisation is not just an essential
input for agricultural production, but is a requirement right along
the value chain. Post-harvest technology has often been neglected
by international agricultural research centres, but that is now
changing and the following is a brief account of one such
initiative. In the case of rice, post-harvest losses of up to 35
percent have been attributed to inefficient manual threshing. The
ASI rice thresher – designed by AfricaRice for local manufacture
– is one answer to the problem (AfricaRice, 2016). As well as local
manufacture, the ASI thresher is targeted at service provision by
private operators. AfricaRice reports an increasingly important
role for women in the threshing activity using the ASI thresher,
ruling out the concern that women would be side-lined. With a
crew of 6, the machine has an output of 6 tonnes/day, which
would normally require 36 manual labourers, usually women for
the less efficient drudgery of manual threshing.

Conclusions
Mechanisation is a vital, but often neglected, agricultural
production input. It is important not only for primary
agricultural production, but right along the product value
chain from harvest through storage and processing, to
transport and marketing.
Women are increasingly left to attend to agricultural
production and processing, especially in SSA, as young males
migrate to urban centres in search of better opportunities, both
nationally and internationally. With a decreased labour force,
the drudgery of the hand-hoe can only result in lower
production and diminished livelihoods for the women,
children and elderly charged with food production.
Mechanisation options clearly need to be appropriate for the
intended user. This may mean some adaptations are required
to make implements and machines easy and comfortable for
women to operate (more ergonometrically suitable). As well
as being technically appropriate, mechanisation inputs also
need to be socially and environmentally appropriate. This
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could mean paying attention to local cultural norms and not
transgressing them with mechanisation options that do not
fit. It also means ensuring sustainability by offering
mechanisation options that are compatible with natural
resource conservation; especially conservation of soil and
water resources. Environmental protection can be provided
by applying and scaling-out the basic principles of
conservation agriculture (minimum or zero tillage, organic
soil cover and diversity of cropping).
Mechanisation service provision should be in the hands of the
private sector – public sector mechanisation service provision
schemes have generally failed catastrophically in the past as they
have been grossly inefficient. In the private sector mechanisation
service provision supply chain, it is essential to appreciate that
all actors need to make a living from their activity, or at least
ensure that each activity is financially viable in the long term.
The public sector does have a role to play in facilitating access by
smallholder farmers to mechanisation inputs. This includes
appropriate training (in technical, financial and sustainable
agriculture skills); assuring that there is adequate finance
available at reasonable interest rates for farmers and service
providers to access appropriate mechanisation technology; and
providing adequate infrastructure, including rural road systems
and access to mobile phone networks.
To help women to enter the business of mechanisation service
provision, PPP schemes that anonymise providers, such as
Hello Tractor, should be encouraged.
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Mailbox
Dear Sir,

The TAA’s Future is in Your Hands
Whether this is a contribution to the debate or merely a vote of thanks, I want to single out the web manager for what I think is
one of the best outputs of the TAA. This is the regular emails reporting conferences, job opportunities and all things pertaining
to keeping professionals abreast of what is happening in agriculture and the rural environment. So a special thanks to Keith
Virgo for his great work.
The strength of the website is that it covers such a wide range of happenings or opportunities around the world in a very concise
way, but with links to the detail. I contrast two other websites unfavourably – ICIMOD and IDS, Sussex – maintained by
professional web masters. I open emails from those organisations with something approaching dread. They are always reporting
interesting work but I know that, if I follow links, I shall need a week of available reading time to find my way to conclusions.
This is what I suppose is called information overload. The eyes glaze over, the mind goes into neutral, and the ears tune in for
any diversionary sound to escape the frustration of not being able to get the gist of the article in say five minutes!
Having singled out the TAA output that I enjoy nearly every day, I think that all the activities that TAA undertakes are of value –
your journal of course, and particularly Bookstack, the SW area meetings, and of course TAAF which is hopefully one way of
gaining younger members, even if they are difficult to retain.
One possibility that occurs to me to expand membership might be to target charities. I say this because I understand that DFID
is changing its approach to funding charities. In the past it was mainly the mega charities such as Oxfam that got the lion’s share
of the allocation, and small charities could not handle the red tape or were below the threshold of turnover. I believe that there
is a change of policy towards smaller charities and smaller grants which do not require a full time administrator to fill in
applications and meet onerous reporting requirements.
I do hope to participate more in the future but I have ‘fallen into’ some consultancy in Indonesia rather by mistake but really
interesting. I also spend a lot of time in Australia where my erstwhile colleagues appreciate Keith’s web messages when I send
them! I have at least facilitated some TAAF funds from the Wye Agricola Club that might be increased if we report well.
Yours sincerely

Harry Franks
Editor’s note: It is good to receive confirmation that the results of the unpaid, voluntary work by members such as the Web
Manager are appreciated. Further feedback on the value of what we do, or could do, would be welcome, particularly in the
context of our on-going strategic review.
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Closing the loop: promotion of climate smart
agriculture in Asia through the use of conservation
agriculture, agricultural waste, biogasifier stoves,
and charcoal
Abram Bicklser and Boonsong Thansrithong
Dr Abram J Bicksler is the Director of the ECHO Asia Impact Centre in Chiang Mai, Thailand.
Prior to moving to Thailand, Abram completed his MS and PhD in environmental science at the
University of Illinois Urbana-Champaign, which focused on the ecology and use of cover crops in
sustainable vegetable production.

Boonsong Thansrithong is ECHO Asia Impact Centre Agriculture Programme Manager, with a
research focus on participatory methodology. He has a Master of Science in Agriculture Extension
from Chiang Mai University.

Abstract
TAA institutional member ECHO Asia describe one of their
integrated climate-smart agriculture approaches, which
promotes conservation agriculture, utilises the agricultural
waste as fuel for pyrolysing stoves, which produce biochar,
which is used as a soil amendment or as high quality cooking
charcoal. This not only results in multiple benefits to
productivity, the soil, the broader environment, and human
health; it also ‘tightens’ the energy, nutrient and carbon cycles.

ECHO Asia
ECHO Asia is a networking and technical resourcing organisation
based in Chiang Mai, Thailand, and operating throughout Asia via
an online global network (ECHO Community, 2017). ECHO
Asia’s mission is to equip a diverse group of workers in the Asia
region with techniques, ideas, tools, innovations, and seeds of
plants of merit in order to equip them to be more effective in their
work with the poor, increasing food security and livelihoods
(ECHO, 2017). ECHO Asia accomplishes this through the
creation of free extension publications (available at ECHO, 2017),
training events, conducting research, consulting, organising site
and field visits, maintaining a seed bank, answering technical
requests, and connecting network members together.

ECHO’s integrated approach
climate-smart agriculture

to

Throughout the eight years of its existence, climate change-adapted
agriculture has become an increasingly important topic at training

events, in its research, and extension dissemination for ECHO Asia.
One of the approaches (an option, if you will, because we realise
that agriculture is culturally and environmentally specific, and
therefore, approaches should be thought of as options that should
be verified in situ first by those workers who can assume some risk,
before disseminating to farmers and communities) that ECHO Asia
has begun to promote is the integration of approaches in order to
‘tighten’ the energy, nutrient, and carbon cycles.
The gist of this approach is the implementation of conservation
agriculture, including cover cropping and field mulch, utilisation
of field waste as a cooking fuel feedstock, and the use of high-quality
char for either a soil amendment or to make cooking charcoal in
an effort to keep as much carbon in the system as possible, thereby
making agriculture more carbon neutral or even negative.
Foundations for Farming
The first component of the system that we have been promoting
is the application of Foundations for Farming (FFF) in Asia. FFF
(Foundations for Farming, 2017) is a technique of conservation
agriculture that originated in Africa for maize systems and stresses
the wise use of resources; the employment of planting pits with
directed fertility in them; the utilisation of mulch and increasing
soil organic matter; the elimination of burning; and the use of
integrated pest management (IPM). The overall result has been
higher yields, increased plant health, increased soil health,
increased soil moisture content (due to increased organic matter),
reduced input costs, and increased soil organic carbon. This
approach stresses the use of farm-derived carbon-based resources
for plant and soil nutrition, and has seen wide-adoption for maize
systems in Africa; ECHO Asia is ascertaining whether this approach
can be utilised for maize, upland rice, and other dry land crops in
the uplands and particularly dry areas of SE Asia (Figure 1).
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cooking. Pyrolysis is a thermochemical decomposition of organic
material at elevated temperatures in the absence of oxygen. It
involves the simultaneous change of chemical composition and
physical phase, and is irreversible.

Figure 1. FFF research plots in Chiang Mai, Thailand, for maize.

Green manure cover crop
The second component of this holistic approach is the
integration of a green manure cover crop (GMCC) or mulch
and the elimination of burning, which can further increase the
system’s productivity and soil health (Figures 2 and 3).

Figure 2. Upland hill fields with relay-cropped rice bean (Vigna umbellata) and
corn stover mulch in northern Thailand.

Figure 4. Novotera biogasifier stove.

Figure 5. Close-up of pyrolysing gases
heating a pot of water on the cooking
stove.

Figure 6. Novotera stove in operation.

Figure 7. Pyrolysed corn cob.

The Novotera/Planetstove pyrolysing cooking stove (Novotera,
2017) was developed by a Canadian NGO and has had much
success in Vietnam. Made of stainless steel, the stove can utilise
free or cheap field waste (rice husk, corn cobs, peanut husks, to
name a few) and utilises pyrolysis to make a hot (500-600ºC)
smokeless fire. Due to its oxygen-limiting design, this creates a
high-quality char by-product. A family can cook a meal for about
20-40 minutes over its heat and be left with a high-quality, highporosity char.
Biochar

Figure 3. Pineapple erosion-control contour rows in upland rice fields in Chiang
Mai, Thailand.

When FFF is coupled with the approaches above, soils in Asia
can become carbon sinks and plant health can improve.
Utilisation of field waste in pyrolysing cooking stoves
The third component that ECHO Asia has been promoting is the
utilisation of field wastes as feedstock for pyrolysing cooking
stoves (Figures 4 to 7). Of course, the ideal use of field wastes is
to allow them to decompose and return organic matter and
nutrients to the soil, but if field waste is going to be burned, it can
instead be pyrolysed to make a useful product besides heat for
24

This char, in turn, can form the basis for carbon-negative biochar
soil amendment for a backyard garden, planting pits with FFF, or
for other soil amendment purposes (Figures 8 and 9). Biochar is
an old, but emerging technology for improving soil biota and
health, and it can sequester carbon for long periods of time (The
International Biochar Initiative (IBI) is doing great work on
biochar – IBI, 2017). The other option for using the char is to
pulverise the char (4 kg), mix it with water (4 litres) and cassava
flour (200 g), and put the mixture into a mould or press in order
to make high-quality charcoal briquettes (Figures 10 and 11).
Ideally, the field waste would be left on the field, but when
pyrolysed, it can become a carbon-negative soil-improving tool
while reducing fuel-load demand (often linked to deforestation)
and infant-maternal health effects (from reduced smoke).
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Figures 8 and 9. Bamboo char (top), and biochar (left) and compost (right) for
use in an experiment at the ECHO Asia Seed Bank in Mae Ai, Thailand.
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Figure 11. Finished, air-dried, charcoal briquettes.

conducted on the energy and carbon cycling loops, but these
various pieces of innovation (FFF, cover cropping, utilisation of
field wastes for pyrolysis, and creation of biochar or charcoal) have
the potential to sequester carbon and improve livelihoods in their
individual application or may be combined to synergistically
provide another tool and approach for farmers to adapt climate
smart agricultural practices.

Figure 10. Using char to make charcoal briquettes with the addition of water and
cassava flour
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News from the Field
New Agricultural Diploma course in Zambia
The Zambia Institute of Agriculture (ZIA, founded by TAA
member, and Coordinator of our Zambia and Southern Africa
Branch, Chris Kapembwa), in partnership with the Cambridge
Centre for Environment (CCE, founded by Cambridge-based
TAA member Martin Kaonga), is this year starting a diploma
course in agriculture, commencing 14 August 2017 in Ndola.
The course offers the following subjects:
• Crop science;
• Farm Management;
• Farm Machinery/ Engineering;
• Livestock Production;
• Aquaculture;
• Agricultural Economics;
• Land Management, Environmental Conservation &
Management;
• Nutrition, Food Security and Sustainable Agriculture.
The course is mainly conducted by distance learning, with a

one-week residential period for each subject. Each session
ends with an assessment and an essay assignment. After the
fourth session, students will be attached to a local farm. The
course consists of these eight sessions, and will be completed
by April 2020. Each residential period costs US$ 380.
The course is registered with the Ministry of Vocational and
Technical Training, and the organisers are currently seeking a
university to accredit the course.
TAA members have been invited to select a session in which
they feel qualified to teach for a week, and to contact Chris. If
an offer is accepted, ZIA arranges and pays for flights, and covers the costs of stays and other logistics. To date, all sessions
have been filled, with the exception of Aquaculture.
Chris is open to questions and discussion on WhatsApp
(+260977536825). Please contact him on WhatsApp or by
email Zambia_organiser@taa.org.uk if you are interested or
need more information.
Chris Kapembwa
Coordinator, TAA Zambia and Southern Africa Branch
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Newsflash
The Royal Society of Biology AGM
The Royal Society of Biology (RSB; https://www.rsb.org.uk)
has a mission “to be the unifying voice for biology, to facilitate
the promotion of new discoveries in biological science for
national and international benefit, and to engage the wider
public with our work”. It has a membership of some 17,000
people and 100 member organisations. The RSB is based in
London, at Charles Darwin House, Gray’s Inn Road. With this
strong member-base, it is able to employ competent staff to
administer and run the Society.

Member Organisations
The TAA is a ‘member organisation’, for which we pay an
annual fee of £300. Our members can obtain a discounted
individual membership of the RSB; access the RSB’s
Continuing Professional Development (CPD) programme and
professional awards; special rates for a variety of courses and
workshops; free course approval for CPD purposes; wider
representation through the Society’s membership of other
organisations and coalitions; access to the Members’ monthly
e-bulletin; invitations to attend meetings; eligibility to vote at
AGMs; opportunity to publicise events on the RSB website and
to advertise on the Job Board. The RSB can also provide
comprehensive membership services for organisations.

Benefits for the TAA
In May, I joined the RSB AGM at St Bart’s Hospital - some 140
people attended. The event was enhanced by a light lunch
before the formal meeting. I was impressed by the dynamic,
professionally managed and expanding membership of the
organisation, with which the TAA should be more closely
associated. So, what does RSB have to offer to the TAA? There
are probably five main opportunities:
•

Events. Lectures, seminars, visits and reunions are held
in London, to which TAA can nominate attendees. Last
year’s reception at the House of Commons provided an
enjoyable opportunity to meet members and to network.

•

Regional Branches. The RSB has several regional
branches, which arrange events, some of which will be of
interest to TAA members. One can view events on the
RSB website: https://www.rsb.org.uk/events?layout=
list&type=0&dm_i=I1,4YO2T,NPHPQY,IV7WH,1 or
contact
the
Society
for
local
events
(regions@rsb.org.uk).

•

Groups. Two Groups of interest to the TAA are (i) The
Animal Sciences Group and (ii) The UK Plant Sciences
Federation (UKPSF). Ian Martin already represents the
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TAA on the UKPSF panel. We need someone to join the
animal sciences group.
•

CPD Accreditation. The RSB offers Chartered Biologist
and Chartered Scientist certifications, regulated by the
Science Council. Details are given on the Society’s
website https://www.rsb.org.uk/careers-and-cpd/registers
/chartered. The Society could also certify our lectures and
seminars (‘Recognised by RSB for CPD’) to encourage
attendance and enable attendees to accumulate CPD
points.

•

Meeting Space. Charles Darwin House is available for
Member Organisations to book for events, at a reasonable
charge.

The Future
We could explore the option for establishing a ‘Chartered Agriculturalist’ status with the RSB and registering for CPD accreditation for our lectures. We could also explore the
practicality of devolving our membership administration to
RSB. Over the last few years, I have attended several worthwhile events and come to know some officials of the Society.
What we need most is a TAA member who would be prepared
to devote sufficient time to act as our representative on the
RSB, attending meetings and developing our links. Preferably,
this person should reside in the London area.
Anyone who would like to volunteer to promote TAA-RSB
links, please contact the TAA Chair.

Keith Virgo
Chairman, FRSB (chairman@taa.org.uk)
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Bookstack

Rural mechanisation: a driver in
agricultural change and rural
development

MA Sattar Mandal, Stephen D Biggs and
Scott E Justice (eds), 2017
Institute for Inclusive Finance and Development
(InM), Agargaon, Dhaka, Bangladesh

Hardback, xx + 276 pages, US$ 25
ISBN: 978-984-34-2253-8
Available online: http://inm.org.bd/wp-content
/uploads/2017/05/RuralMechanisation_Final.pdf
This book is a product of a regional
workshop on Rural mechanisation: policy
and technology lessons from Bangladesh
and other Asian countries, held in Dhaka in
2013. The work comprises 13 workshop
presentations plus an introductory chapter
describing the importance of rural
mechanisation in the context of Bangladesh.
The story of the development of
mechanisation in the country shows that
policies influencing rural industrialisation in
individual countries have to be specific to
local interests – they cannot be simply
‘transferred’.
The wide-ranging and detailed coverage of
the development of farm mechanisation in
Bangladesh includes the now-familiar
account of abolishing the powerful
machinery standardisation committee
overnight (in the late 1980s) so that good
enough (robust enough and cheap enough)
Chinese engines could be imported to
address the loss of draught cattle due to
natural calamities. This strong message
permeates the book and is a staple of all
the chapters dealing with farm and value
chain mechanisation in the country.

Another important driver for the
development of appropriate mechanisation
in Bangladesh has been the establishment
of a multitude of specific research institutes
(eg for rice, livestock, jute, tea, wheat,
sugarcane and fisheries) and strengthening
the agricultural engineering capacity at
Mymensingh’s Bangladesh Agricultural
University (BAU).
In Bangladesh agricultural tractors are used
for multiple purposes across sectors and
there are active markets in equipment
service provision which tends to increase
returns on ‘expensive’ machinery. A key
lesson from Bangladesh is that its ‘green
revolution’ cannot be separated out from a
broader framework of multi-sectorial
economic growth – increasing crop
production and productivity has been just
one element of the process. The book is a
plea for the importance of smaller-scale
rural (not just agricultural) mechanisation to
be recognised. In East and South Asia
agricultural transformation has been
facilitated by two-wheel tractors (2WTs),
shallow tube wells (STWs), low-lift pumps,
engines transferred to boats and locally
made three- and four-wheel transport
vehicles, hullers and mills. The basic unit has
been light, single-cylinder Chinese diesel
engines which are good enough and cheap
enough to be owned by local
entrepreneurs and so foment the spread of
market institutions for buying and selling
services. (However an interesting chapter
on solar energy use in rural mechanisation
may point the way forward, especially if
government support is forthcoming.)
Informal R&D has been another key to the
expansion of mechanisation, especially the
adaptation of diesel engines to multiple
purposes; especially important, also, has
been the spread of lay-flat pipes for
irrigation. Low-powered technology should
be expanded as an appropriate solution,
rather than viewing it as ‘transitional’ or less
efficient. The aim now is to strengthen intersectoral linkages to promote rural,
agricultural and industrial development,

including manufacturing, servicing and repair.
Economic development emanates from
small-scale mechanisation which is not
‘romanticisation’ as proponents of largescale mechanisation like to portray it.
On Bangladesh’s 15 million smallholder
farms, the average area is decreasing due to
fragmentation and is now less than 0.5 ha.
However, 80 percent of tillage, irrigation and
threshing is all done by machine thanks to
the vibrant market for local service
provision which has resulted in the
remarkable growth of rural labour
opportunities. This rather rebuts the notion
that fragmentation is a major factor in
holding back rural mechanisation. Although
service provision must be firmly in the
hands of the private sector, there is much
that the public sector can still usefully do
with a structured programme in R&D,
extension and training in small-scale
mechanisation technologies and practices.
There is a need for greater emphasis on
women-friendly mechanisation and quality
control without running the risk of stifling
innovation and trade. One chapter gives
detailed information on the results of the
Bangladesh Integrated Household Survey
(2011-2012) which includes cropped and
irrigated areas, numbers of irrigation wells
and pumps, mechanical and draught animal
power sources, farm equipment and local
manufacture.
Nepal has three major agro-ecological
zones (mountains, middle hills and the plains
of the Terai), however the average farm size
is just 0.68 ha. Mechanisation is needed
because of low rural labour availability, but
at the moment draught animal and human
power sources are more important than
engine power which supplies 33 percent,
mostly in the Terai. The public sector plays
an important role in promoting
mechanisation with promotional policies
and strategies.
Imported agricultural
machinery attracts just one percent import
tax (this does not, however, favour local
manufacture as raw materials for
construction are taxed at a much higher
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rate). A subsidy of 50 percent is offered for
the acquisition of 2WTs and the trend is for
increasing mechanisation, even in the middle
hills region. There is increasing public sector
support through long term R&D. Smallscale threshers, pump sets and tillage
equipment are now widely available and
their spread is helped by improving rural
infrastructure, market access and liberal
economic policies.
A
local
agricultural
machinery
manufacturing sector is a necessity for the
development of the rural sector and to
ensure that equipment is tailored to local
needs. The Bangladesh government made
efforts
to
support
agricultural
mechanisation from the 1950s to the 1970s
with the import of high quality, standardised
machines, but these had a limited market.
As we have seen, the loss of draught
animals to flooding in the 1980s resulted in
a liberated import policy and as a result the
local machinery industry took off across the
spectrum. There are now 2,000 small and
medium agricultural machinery enterprises,
10,000 repair and maintenance workshops,
and half a million mechanics. Almost all
centrifugal pumps for STWs and most of
the low-lift pumps are now made in
Bangladesh, as are rice and wheat threshers,
maize shellers, sprayers, weeders, engines
and machine parts – together having an
estimated annual value of US$ 1 billion.
Tractors, both two-wheel and four-wheel,
continue to be imported. Constraints to
the local manufacturing industry include:
out-dated machine tools; limited access to
quality raw materials at reasonable prices;
lack of specific skills; intermittent electricity
supply; lack of testing and standardisation;
inadequate working capital and; a lack of
market information.
There are two chapters on rice processing
and milling in Bangladesh. Cereals, especially
rice, are the most important source of
calories in the country, nutrients can be lost
during processing, milling and cooking. Most
of the country’s 50 million tonnes of rice
annually is processed in mobile and
traditional mills (the foot-operated dheki is
on the way out). Rice is cleaned, parboiled
(steamed), dried, milled (with an Engelberg
huller), cleaned and bagged. More recent
semi-automatic and automatic rice mills
follow a similar process but use less brutal
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rubber shellers and polishers rather than
the metal systems employed with the
ubiquitous Engelberg machines.
Whilst this book focuses on the situation of
rural mechanisation in Bangladesh, lessons
are drawn from other countries in the
region, including Thailand, Sri Lanka,
Cambodia, Afghanistan, Bhutan and, of
course, India and Nepal. The message
appears to be clear, that small-scale, good
enough, equipment is likely to be the
backbone of future regional mechanisation;
the idea that land consolidation and largescale equipment are the way forward is
unlikely to prove to be correct.
One small niggle is that the book would
have been greatly enhanced – and probably
gained more widespread international
acceptance – if it had been carefully edited
to remove its multiple typographical errors
and to sharpen the English.
Brian Sims

Conservation agriculture for Africa:
building resilient farming systems in a
changing climate
Amir H Kassam, Saidi Mkomwa and
Theodor Friedrich (eds), 2016

CAB International: Wallingford (UK) and
Boston (USA), xxviii + 289 pages
Hardback ISBN 9781780645681, £95;
eBook ISBN 9781780648415
The idea for this high-quality, timely, topical
and informative book arose from the
outcomes of the First Africa Congress on
Conservation Agriculture in Lusaka, Zambia,
from 18-21 March, 2014, organised by the
African Conservation Tillage Network, a
pan-African organisation dedicated to the
promotion of Conservation Agriculture
throughout Africa.
On first reading the title of this book, your
first reaction might be: “That seems like a
good idea for the future”. But on reading

the Foreword, on page xii you will discover
that, already, “farmers in 20 countries in
Africa applied Conservation Agriculture on
1.2 million hectares, of which approximately
750,000 ha were added between 2009 and
2013”.
This reality has come about
because the connotation of the word
‘Conservation’ - with reference to
agriculture - has itself become transformed.
(When this reviewer began his career, ‘soil
conservation’ was applied to the land by
bulldozers and graders constructing banks
and terraces, and masons constructed
‘works’ such as check-dams and spillways.
Such an approach was generally neither
cheap, popular, nor lastingly effective). So
what has changed?
Over the last 70 years or so, there has been
much observation, research, and increased
understanding of both the ecology and
mechanics of land degradation, and of the
ways in which tillage – in particular – can
(and often does) cause serious interruption
to desirable processes of soil-structure
stabilisation, water-movement and plantgrowth.
As we now know, the more frequent and
more disruptive the tillage/churning of soil,
the more easily can oxygen permeate it, and
the more copiously do its living inhabitants
(from plant roots to soil-inhabiting microorganisms) respire.
This process
metabolises/oxidises and de-constructs
complex organic (carbon-rich) materials,
weakening the stability of porous soil
aggregates and diminishing the formation
and maintenance of stable soil structure,
leading to soil compaction and sealing, and
releasing carbon dioxide back to the
atmosphere. If starved of regular resupplies of organic matter, as is often the
case with conventional tillage agriculture,
the soil body is then more prone to
degradation of soil functions and soilmediated ecosystem services, and to
erosion by wind and water. The results
include sub-optimal land-productivity
performance and unsustainable land
management.
To counter this, Conservation Agriculture
(CA) favours beneficial biological outcomes
from treating soils less aggressively and
more protectively, so as to enhance both
productivity and stability in the processes of
using the land in self-sustaining ways.
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Experiences of individuals and families of
farmers – such as recorded here in African
situations – indicate their satisfaction with
the outcomes, whether physical and/or
financial (or else CA would not have
spread as it has done already). Indications
that these improvements are still spreading
– such as indicated in this book – even if
support systems (financial, organisational,
and/or technical) are still not as strong as
they could be. The basis of progress is the
increasing health of the soils treated
according to CA principles – concepts
which are as applicable in the agroecologies of temperate regions as in the
tropics and sub-tropics.
CA’s three key interlinked components
(plus their multiple and interacting beneficial
effects) are shown in Table 2.1 on pages 1819 of the book. They are:
• No or minimal mechanical soil
disturbance (no-till seeding and
weeding);
• Mulch cover (crop residues, cover-crops,
green manures to feed and protect the
soil);
• Crop diversification ( involving rotations
and associations, and including legumes
for resilience and several beneficial
purposes, such as adding organic matter,
fixing N and supplying plant nutrients).
“Health is the capacity of land for selfrenewal.

Conservation is our effort to understand
and preserve this capacity” (Leopold C & L,
1966); [see also End Note: Conservation of
what?].
This book of writings, by 39 authors (mainly
from universities, international research
stations, NGOs and FAO), all with relevant
field-experiences in the subject, has been
gathered together, enhanced and edited by
three knowledgeable, experienced and
widely-respected proponents of the theory
and practices of Conservation Agriculture
worldwide. The book is a recent bright
beacon in literature about improved
farming and agricultural land management
in Africa, highlighting the technical successes
and acceptability to farmers, both smallscale and large-scale, of ‘carbon-friendly’ CA.
However, it begs the question:
“Conservation of what?” (see End Note).
An Overview (Chapter 1) is followed by 13
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more papers, addressing such inter-relating
topics as: weatherproofing agriculture with
CA; experiences with CA in different
African countries;
improving the
effectiveness of CA; increasing the spread
of CA; mechanisation of CA; lessons from
case studies of farmers adopting CA;
farmers’ perceptions of CA; extending
CA’s benefits though ‘Innovation Platforms’.
The last chapter is the summing-up, by the
three Editors.
The book adds to and supports the
accumulating scientific and empirical
evidence that Conservation Agriculture is
not only climate-smart but smart in many
other ways, and it offers African farmers
(small, large, poor, richer) and nations a
different paradigm to intensify agriculture
sustainably while enhancing ecosystem
functions and services to society.
“There is, lastly, … the sense of husbandry.
….. It is realised only when some art of
management is applied to land by some
person of perception” (Leopold C & L,
1966).
This significant book deserves wide
readership, but, at the current retail price of
£95 for the hard-cover issue, only
institutions and a limited number of
individuals are likely to buy it. A less-costly
edition would likely extend its reach beyond
libraries and increase the necessary
worldwide readership ‘down the line’,
through to students and staff of
extension/advisory organisations, NGOs,
and others.
A significant implication from reading this
book is that there is an urgent and positive
need to integrate the concept, principles,
science and practices of Conservation
Agriculture – both its agro-ecologic and
socio-economic aspects – into formal
education
and
extension
training
programmes and courses, so as to
accelerate the much-needed agricultural
transformation, both in Africa and
internationally.
Reference
Leopold C & L, eds, 1966. A Sand County Almanac,

with other essays on conservation from Round
River. New York: Oxford University Press.

End-note: Conservation of what?
In tillage-agriculture, ‘conservation’ has been

commonly perceived as: special actions for
avoiding/minimising (but not often
successfully!) undesirable movements/losses
of soil particles and water (SWC : Soil &
Water Conservation) but the background
to this was not commonly considered with
reference to sub–surface ecosystems – see
below).
In Conservation Agriculture, ‘conservation’
is to be perceived as specifically keeping the
soil (successfully) in place and thereby
assisting/maintaining the subsurface vitality
of the soil ecosystem.
• In general: Latent potentials – provided
by any soil’s subsurface self-organising
ecosystem = physical x chemical x
biological x hydrological components –
offer a framework and matrix for directly
ecosystems.
• More-specifically: (in 4 dimensions – 3
of space and 1 of time) these potentials
enable the soil’s latent capacities to
actually harbour/favour/encourage the
living and non-living soil-biological
components of the below-ground
ecosystem(s),
whose
physical
arrangement provides favourable
conditions for roots + shoots of plantlife (and units of animal-life) in their
associated above-ground ecosystems.
• With regard to degraded or abandoned
agricultural lands, CA provides the
regenerative force for rehabilitation of
soil’s productive capacity and its
ecosystem functions and services.
Francis Shaxson
This book comprises edited papers by a
total of 39 authors and co-authors
presented at the First African Congress on
Conservation Agriculture held in Lusaka,
Zambia, in March 2014. A Foreword by
Howard Buffet forcefully sets the scene for
the 14 chapters that follow. “Africa” he
writes “will have … a population projected
to more than double by 2050, increasing
from 1.1 billion today to at least 2.4 billion.
Agriculture is the main livelihood for up to
80% of the population in Africa; and
agriculture is essential for Africa’s
development. Yet for Africa to feed itself,
agricultural output must grow 5% annually
to meet its expected food security
requirements in 2050. Every expert agrees
that this will only happen through
29
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intensification, but the real debate is about
what that intensification should look like.”
This book clearly makes the case that
Conservation Agriculture (CA) is the only
practical way forward to increase and
sustain food production on the continent’s
large areas of severely degraded soils.
The opening chapter defines CA, explains
why its extension in Africa to-date has been
slow (only 1.2 million ha), but gives hope
that, through the efforts of key stakeholder
institutions that it describes, progress will
now accelerate to meet both soil
amelioration and food production needs.
Chapter 2 describes what CA practices can
do to make soils more “weatherproof ” and
resilient against climate change. In a
concluding section, it describes CA as the
new ecologically-based paradigm that is
replacing the conventional, maxiintervention, Green Revolution practices, a
paradigm shift it describes as equivalent to
“flat earth versus round earth beliefs”.
Chapters 4-7, plus 12 and 13, provide
detailed accounts of CA-promotion
measures being undertaken in several East
and North African countries and in South
Africa, mainly by NGOs and CGIAR
institutes. Chapter 8 promotes the use of
legumes as green manure and cover crops
in CA practices, and Chapter 9 promotes
‘push-pull’ techniques that combine crop
pest and Striga control with CA practices.
Chapter 10 describes the promising results
of combining CA with fertilising tree crops
such as Faidherbia albida, which provides
great promise for the large areas with
degraded soils in sub-humid and semi-arid
climates in interior parts of Africa. Chapter
11 provides comprehensive coverage of the
needs and opportunities for mechanisation
of farm operations, but also of the severe
constraints on providing relevant
equipment and support measures for smallscale farmers in many parts of the
continent. Chapter 14, summing up, makes
the important point that “a more
structured response to the opportunities
presented by CA calls for a realignment of
public and private sector agricultural
institutions, including research, extension
and education”.
Therein lies the rub. A common theme in
the book is the near-total dependence todate on NGOs and CGIAR institutions for
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the promotion and support of CA activities.
Highly important though those initiatives
have been and remain, they are far from
being adequate to meet the growth target
of increasing agricultural output by 5
percent per annum in order to meet the
continent’s growing food production needs.
Donor governments and international
institutions need to do much more to
persuade and enable national governments
to strengthen national research, extension,
infrastructural and commercial services to
levels that can support the measures that
are needed not only to increase production
at required rates but also to increase soil
capacities to sustain the increased
production needed.

also brings out the equally important, but
not always considered, diversity of socioeconomic environments that need to be
recognised and catered for, again down to
within-village level. The messages relating
to area- and society-specific extension
measures are also relevant for smallholderfarming areas of Asia, not only in dryland
farming upland areas where there are
similar soil conservation needs to those in
Africa, but also in the extensive areas where
there is a pressing need to promote the
System of Rice Intensification (SRI) as both
a production-increasing and a resourceconserving measure. This book and the
messages it contains deserve wide
promotion by donor agencies.

Important though they are, such measures
by themselves are unlikely to meet the
growth-production needs. More needs to
be done to promote other means of
technology transfer. Few individuals and
institutions − not only in Africa but also in
developed countries such as Britain − can
afford to buy expensive books such as this
today. One way that has been attempted
in the past to extend conference
proceedings is by publishing papers in
special issues of open access journals. But
even so, such journals are unlikely to be
available to the majority of those in Africa
who most need to read and use the
information, taking into account also
language limitations. Other means need to
be sought of extending technology transfer
by affordable means. Today, the way
forward would seem to be via electronic
means, including e-books and distancelearning techniques. This, too, is a subject
that deserves attention by national and
international donors, CGIAR institutions
and NGOs.

Hugh Brammer

That said, I must state that I enjoyed reading
this book. It left me full of admiration for
the endeavours being made by the authors
working on the front-line – one might also
write battle-line – of CA promotion and
soil salvation operations, and also for the
skills of the editors in presenting the
information so lucidly. The book is
encyclopaedic in its coverage of the
progress of, and constraints on, the spread
of CA in Africa. It brings out not only the
diversity of agroecological environments in
Africa at national down to village levels; it

The Great Climate Robbery: how the
food system drives climate change and
what we can do about it
GRAIN (Henk Hobbelink ed), 2016
New Internationalist Publications Ltd, Oxford
Paperback edition, 207 pages, £9.99
ISBN 978 1 78026 332 8
GRAIN describes itself as “a small
international non-profit organisation that
works to support small farmers and social
movements in their struggles for
community-controlled and biodiversitybased food systems” (https://www.grain
.org). It is funded by other NGOs –
including Bread for All (Switzerland and
Germany), Grassroots International (USA),
Oxfam-Novib (Netherlands) – and some
governments (Swissaid).
The key arguments in this book are (i) the
global food system drives climate change; (ii)
this system is controlled by ‘industrial
corporate agriculture’; (ii) food sovereignty can
provide the solution. That is, we should be
changing the system, not the climate.
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The book is arranged in four chapters, with
sources and references listed at the end of
each section within each chapter. The first
chapter is entitled Food and climate change:
the forgotten link. It begins by describing
the impact on climate change of the global
food sector in its broadest sense, and
concludes that when transportation,
deforestation, processing and packaging,
waste etc are taken into account, the global
food system actually accounts for around
half of global greenhouse gas emissions.
This system is driven by big corporations,
particularly the seed and fertiliser
companies, through “corporate-smart
agriculture” and “climate-smart fertiliser”
programmes. These corporations found,
fund, dominate, promote or “hijack”
organisations like the Alliance for
Sustainable Agriculture, the Environmental
Defence Fund, and the Alliance for a Green
Revolution in Africa. International trade
deals also boost climate change by
encouraging more production, more trade,
more consumption of fossil fuels, and more
land under control of corporations. A part
of this chapter is devoted to the global
meat industry, described as “the biggest
single cause of climate change”.
Food sovereignty is suggested as the
solution to this problem since it is assumed
that it would take better care of the soil,
reduce food miles, use no chemicals, give
land back to the farmers, and resist “false
solutions” such as the “empty shell of
climate-smart
agriculture”,
“risky
technologies” such as “crops genetically
engineered for drought resistance”, biofuels,
carbon markets and REDD+ projects. By
“turning the food system upside-down”,
food sovereignty, supported by the right
policies, could reduce global GHG
emissions by half “within a few decades”.
Chapter 2, Hungry for Land, claims that
worldwide, small farms (less than 5 ha)
account for 90 percent of farms, but occupy
less than 25 percent of the agricultural land
(not the 70-80 percent claimed by FAO).
Yet they produce 80 percent of the world’s
food. The bad news is that these farms are
getting smaller, and big farms are getting
bigger. The relatively recent trend of “land
grabbing” is making the situation worse –
millions of hectares of agricultural land are
being sold or leased to foreign investors for
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mega-farms. This land grabbing is more
often than not also a “water grab” from
rivers or aquifers (“water mining”) for
irrigating mega-farms.
The chapter
concludes that “hydro-colonialism” and land
grabbing trends must be reversed by giving
land back to small farmers and indigenous
groups.
Chapter 3 is entitled The Struggle for
Seeds, and explains how corporations are
taking control of seeds through
international seed laws, trade deals, GMOs,
patents, and plant breeders' rights. In some
situations, farmer retained seed is declared
illegal. Genetically modified crops are
considered to be part of the problem, not
the solution, since they are in the hands of
a few big companies, they use more agrochemicals, they are less productive, and they
raise possible health and environmental
concerns. GRAIN strongly promotes GMfree agriculture.
The final chapter is Controlling the Food
System. It is claimed that corporations and
“family farms” are replacing peasants. Socalled “family farms” are considered a
deceit: they are often just larger farms
owned by wealthy families.
Globally,
corporations now control the production,
distribution and sale of food, even in India
and China. Rapid supermarket growth is at
the expense of small farmers, processors
and vendors, due to falling prices, and even
their exclusion from the system. It is no
coincidence that the suicide rate among
small farmers has increased dramatically.
The resulting vertically integrated food
supply chains lead to increases in food
miles, shifts in eating patterns, the junk food
epidemic, and a rapid decline in the health
of urban dwellers in particular.
This is a controversial book, written in an
unnecessarily confrontational style. It
presents one silver bullet (food sovereignty)
as the solution to the world’s food supply
problems, whilst dismissing many other
genuine attempts to improve food
production and food security. It condemns
the work of numerous scientists and aid
workers as only adding to the problem.
Despite this, The Great Climate Robbery is
worth a read, uncomfortable as it might be
at times. It rightly questions the motives of
agricultural corporations, and the (often
unintended) consequences of recent

‘conventional wisdoms’. Many of its
criticisms of technical, financial, legal and
political ‘solutions’ are no doubt wellfounded, and its concerns about the
influences of corporations are surely valid.
However, whilst more emphasis on food
sovereignty (along with its organic
approaches to soil management and crop
production, and its support for local
markets) must surely be a good thing, other
approaches such as genetic modification
(where other options do not work), welldesigned climate-smart agriculture, and a
global framework of seed laws (protecting
farmers’ rights as well as those of the
breeders), must also be part of the solution.
The problem of ensuring global food
security, in the presence of climate change
and a growing population, is big enough to
accommodate all players, including even the
corporations. We must all work together,
with each of us contributing our part of the
solution. Pointing out the failings or
weaknesses of our partners is necessary,
but to ostracise them does not help.
Paul Harding

The hidden life of trees: how they feel,
how they communicate – discoveries from
a secret world
Peter Wohlleben, 2016

(Original in German: Das geheime Leben der
Bäume: Was sie fühlen, wie sie kommunizieren
– die Entdeckung einer verborgenen Welt,
2015)
English version published in UK by Greystone
Books
ISBN: 9781771642484
Hardback, xv + 272 pages, £11.89, Kindle
Edition £11.30
This international best-seller is informative
and engaging, and is a recommended read.
The author, Peter Wohlleben, provides
valuable personal insights into the hidden
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life of trees – and brings to light astonishing
facts: trees have a memory, exchange
messages, feel pain and even get sunburn
and wrinkles. Some trees, such as oaks,
communicate among themselves via
chemical scents: when a tree is affected by
insects, it sends out scents. All the trees in
a wide area which receive this message
protect themselves within minutes by
storing special bitter compounds, which
drive the insects away.
Peter Wohlleben maintains that his insights
should
guide
sustainable
forest
management. When you know that trees
feel pain and have a memory, and that
parent-trees live together with their
children-trees, one cannot simply fell them
with big machines that cause heavy damage
to the forest. These are banned in his zero
deforestation forest management. When
individual trees need to be felled, the work
is done by workers with their horses
following a gentle approach.
Peter
Wohlleben argues that a healthy, perhaps
happy, forest is substantially more
productive, and at the same time this means
higher returns.
Research “on how trees talk to each other”
has been done at the University of British
Columbia, Canada.
If plants can
communicate, can this have implications for
no-till/Conservation Agriculture? A forester,
Suzanne
Simard,
observed
the
characteristics of forest soil profiles that
show not just roots but also fungal mycelia.
Her experiments indicated that there is a
two-way intercommunication, not only
between individuals of the same species of
tree but also different species, along this
network of mycelia. This may have
implications for a better understanding of
why such activities as No-Till/Conservation
Agriculture results in better outcomes in
terms of crop growth and development: the
treatment of soil is less damaging than
conventional tillage which physically breaks
the fungal hyphae, thereby shutting-down
subterranean inter-plant communications.
Peter Wohlleben draws on his decades of
experience as a forester and shows us trees
and forests from a totally new perspective.
This is a hugely informative and entertaining
book, which teaches the layperson about
the wonders of nature. The author invites
the reader to share the good fortune that
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trees can give us. And who knows, he says,
maybe the readers will discover their own
miracles. Perhaps many are already doing
this – the book has been reprinted more
than 15 times and has been on the German
bestseller lists for months.
Christian Miczaika
FAO (retired)
In several ways, this is a remarkable and
significant book. Its 260 pages of main text
plus references are divided into 35 short
but inter-related chapters. Of the 76
technical references listed, 30 of them were
published in the last six years, compared to
only 16 in the previous decade, indicating a
current and burgeoning field of interest.
But before reading it, I encourage you to
find ‘TED Talks’ on the Web, and choose the
video entitled: ‘How trees talk to each
other’ (posted in July 2016), in which the
Canadian forest scientist Dr Suzanne
Simard, (Professor of Forest Ecology at the
University of British Columbia, Canada),
describes and illustrates a field experiment
whose results confirmed subterranean
transfer of carbohydrates between young
trees, (part of a broader subject - The
Wood-Wide Web - which is further
sketched in her ‘Notes from a Forest
Scientist’ which forms the postscript to the
book).
The German author of this book is a very
experienced, observant, and perceptive
forester who, for more than 20 years, has
been managing a forest of indigenous trees
(different from, and more than, just ‘a
plantation’) in unusual ways based on his
own experiences, on behalf of the small
community of Hümmel in the Eifel
mountains in Germany. The book describes
the author’s observations over the years,
and the conclusions he has drawn from
them, many of which are validated by
research results which are cited in the
References.
Subsurface intercommunication between
trees, along mycorrhizal fungal hyphae and
plants’ roots, was initially discovered in the
course of research in the inland temperate
rainforests of western North America in
the early 1990s. Additional means of
communication, between trees and with
other organisms, eg by scent, by electrical
impulses, by bio-acoustics, have also been

identified.
I found the English translation of the book
a little too ‘populist’ in presentation, but do
not let that deter you from perusing it
carefully, because the book “reveals not only
what is interesting, but it also conceals what
is of vital significance”. All this likely has
relevance also to the development, wellbeing and productivity of other species of
annual and perennial plants in cropping
systems across the world.
Francis Shaxson
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News from the Field
Lendwithcare update
5. The loan is repaid

Over the last four years, the TAA has invested over £6,000 in CARE
International’s lendwithcare programme. CARE is one of the
world’s leading aid and development organisations and
lendwithcare is an innovative financing programme, by which
people in the developed world can help transform lives in developing
countries. Lendwithcare brings together emerging entrepreneurs
(farmers, traders, tailors, hairdressers etc) from, presently, twelve
developing countries with those able to help them.
To remind members how the scheme works, here is a short
summary.
More detail can be viewed at
https://www.lendwithcare.org.
1. It starts with an idea
Whether it’s opening a market
stall, or diversifying the crops
they grow or perhaps a small
tailoring business, people
across the developing world are
bursting with business ideas –
but they need a helping hand to
get started.

The entrepreneur pays back
their loan in installments to the
MFI, which transfers these
repayments to CARE, who then
credit the repayment to TAA’s
lendwithcare account.
It’s as simple as that!
6. What happens next?
When the loan is repaid funds can be withdrawn, donated to
CARE, or used to make another loan, thereby helping more
entrepreneurs.
TAA’s involvement to date can be summarised as:

2. The entrepreneur requests
a loan
Entrepreneurs approach a local
Micro-Finance Institution (MFI),
a lendwithcare partner and, if
their ideas show promise, they get
the go-ahead for the loan they
need to get their business going.

3. A loan is made to the
entrepreneur
The MFI uploads the entrepreneur’s
profile to lendwithcare’s website,
where they can be seen on the
entrepreneurs’ section, where
one can choose which
promising entrepreneur and
business idea to support.
4. The entrepreneur’s business
grows

£6,100 credit has been provided; £19,992 has been lent – all
for agriculture (production, processing or marketing) – with
£14,580 repaid (some loans are of course on-going). None has
been withdrawn. The countries covered include: Benin,
Cambodia, Ecuador, Malawi, Pakistan, Palestinian Territories,
Philippines, Togo, Vietnam, Zambia, and Zimbabwe. Details
of each TAA loan and the entrepreneurs supported can be
viewed at: https://www.lendwithcare.org/groups?keywords=
tropical&sort=group_current_loans_gbp#snapshot
The TAA is planning a joint event with lendwithcare
possibly either later this year or early next year.

Jim Ellis-Jones
TAA Treasurer

Entrepreneur profiles are updated
so one can see how their
business is transforming their
lives.
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International Agricultural Research News
The new CGIAR
system takes off...
The first decade of the 21st century saw a growing consensus
that the CGIAR needed to change; to act more as a system and
less as 15 independent international agricultural research
centres. Recognising this, in 2010 the CGIAR launched its first
Strategy and Results Framework (SRF), a document that
outlined an agenda for collectively focusing research on the
most critical challenges facing agriculture and food security in
developing countries. The aim was to foster greater research
coherence within the CGIAR and strengthened collaboration
with partners around the world. This was accompanied by
structural reform in which a new apex decision-making body
was created, the Fund Council, composed of funder
representatives and a few other key stakeholders. With its
Secretariat in the World Bank, Washington DC, the Fund
Council was supported by various bodies including the
Independent Science and Partnership Council (ISPC) and the
Independent Evaluation Arrangement (IEA). At the same time,
the Centres moved to reinforce cooperation among themselves
through creating and joining in a legally constituted
Consortium, having its own independent Board of Trustees
and support office located in Montpelier.

institutions, both North and South, necessary to ensure the
quality and relevance of the research and to maximise its
impact.
Recognising these various concerns, in 2014 and 2015
intensive discussions took place about the best way forward.
As an initial step, a second Strategy and Results Framework
was prepared covering the period 2016-2030 (see Agriculture
for Development 25, Summer 2015, p 59). While building on
the first SRF, greater attention was given in the new document
to addressing the priority targets of the UN Sustainable
Development Goals and, among other things, it lays out eight
research priorities:
• Genetic improvement of crops, livestock, fish and trees:
to increase productivity, resilience, nutritional value and
efficiency of resource use.
• Agricultural systems: adopting systems approaches to
optimise economic, social and environmental co-benefits.
• Gender and inclusive growth: creating opportunities for
women, young people and marginalised groups.
• Enabling policies and institutions: to improve the
performance of markets and enhance delivery of critical
public goods and services.
• Natural resources and ecosystem services: focusing
opportunities to reverse environmental degradation and
enhance productivity.

In the year following the launch of the Strategy and Results
Framework, the newly constituted Fund Council approved a
re-organisation of the bulk of the Centres’ research into 16
large, multi-Centre programmes known as CGIAR Research
Programmes (CRPs). The work of these CRPs has been
highlighted in several previous editions of Agriculture for
Development. The CRPs were designed to run until the end
of 2016 when, following detailed evaluation and associated
planning exercises, a new set of programmes were put in place
for the beginning of 2017.

• Nutrition and health: emphasising nutritional content and
safety of foods, and value chains of importance for the
nutrition of poor consumers.

But this is getting ahead of the story. As the new CGIAR system
and structures became operational and gained experience, a
number of problems began to emerge. The separation of the
Fund Council and the Consortium resulted in a duplication of
certain operations and inefficiencies in the provision of support
services. And, in the words of one CGIAR official “bureaucracy
flourished”! There was a widespread feeling among the
Centres that they were being over-managed and second
guessed by the funders. At the same time the Centres were
disappointed by the failure of the funders to collectively provide
greater financing, with fewer restrictions and in a more
predictable and timely manner that had been the case before
the reform.

In May 2015, the Fund Council approved the second SRF and
four months later, a Plan for the transition to the establishment
of the CGIAR System Organisation. This document laid out
ideas and strategies for creating a substantially different
organisation and structure for the CGIAR and one that
responded to the concerns described above. A period of intense
discussion and negotiation then followed resulting in the
drawing up of a set of Guiding Principles for the Governance
of the CGIAR System Organisation that were approved in
February 2016.

These perceptions on the part of the Centres were matched by
continuing concerns by many funders that the Centres still
lacked the enthusiasm, or even readiness, to act as an effective,
coherent system, and to build those partnerships with
34

• Climate-smart agriculture: focusing on urgently needed
adaptation and mitigation options for farmers and other
resource users.
• Nurturing diversity: ensuring that CGIAR plant genetic
resources collections are safely maintained, characterised,
disseminated and used.

Later, in mid-June 2016, a new organisational framework for
the CGIAR was approved. It provides for the establishment of
a System Council as the highest governance and decisionmaking body, and a CGIAR System Organisation, composed of
the Centres and supporting bodies, as the implementation
arm. These are described in more detail below. Under the new
framework, the Consortium and the Centres assume greater
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responsibility for the overall research programme and its
management, while oversight and decision-making
responsibility at the highest levels expands to include a greater
participation of the Centres and other stakeholders.
The System Council (SC) comprises representatives of both
There are up to
funders and developing countries.
twenty voting members – fifteen representatives of CGIAR’s
funders, and five developing country representatives that are
either CGIAR funders, countries hosting a CGIAR Research
Centre, or countries with a significant national agricultural
research system. The set of voting members currently includes
representatives from the African Development Bank, Australia,
Bill and Melinda Gates Foundation, Canada, East Asia and
Pacific (China), European Commission, Germany, Japan, Latin
America and Caribbean (Colombia), Mexico, Netherlands,
Norway, South Asia (India), sub-Saharan Africa (Nigeria),
Sweden, Switzerland, United Kingdom, United States, West
Asia and North Africa (Turkey), and the World Bank.

Editorial

Boards of Trustees) and two independent members. The
Executive Director of the System Organisation serves as an exofficio non-voting member.
An interim SMB was established in mid-July 2016 and the first
Board established in accordance with the Charter, took office
on 1 July 2017. In order to coordinate their input to the SC
and SMB, the Centres meet together at least annually in what
the Charter refers to as The General Assembly of Centres.
While all of these institutional and governance changes have
been taking place, the system has moved in parallel to develop
and implement a new research architecture. As a result, a new
portfolio of CGIAR Research Programmes (CRPs) began to
operate at the beginning of 2017, described in Agriculture for
Development 29, Winter 2016, pp 34-35. This consisted of
the following 11 CRPs and three research platforms:
Agri-food Systems Programmes
• Fish Agrifood Systems;

In addition there are a number of ex-officio non-voting
members on the System Council including: the Chair
(currently Dr Juergen Voegele, Senior Director, Agriculture, the
World Bank), the Chair of the System Management Board (see
below), the Executive Director of the System Organisation
(Elwyn Grainger-Jones, see Agriculture for Development 29,
Winter 2016, p 35), one representative from each of FAO and
IFAD, and two appointed by the Centres.

• Wheat Agri-Food System.

The responsibilities of the System Council include:

Global Integrating Programmes

• Vision, strategic direction, and advocacy;

• Agriculture for Health and Nutrition;

• Governance;

• Climate Change, Agriculture and Food Security;

• Partnership engagement and resource mobilisation;

• Policies, Institutions and Markets;

• Financial and programmatic performance;

• Water, Land and Ecosystems.

• Evaluations and impact assessment.

Research Platforms

The System Council, as well as the System Organisation and
the Centres, receive advice from two independent bodies,
carried over from the earlier incarnation of the CGIAR: the
Independent Scientific and Partnership Council (ISPC) and the
Independent Evaluation Arrangement (IEA). The future role,
responsibilities and governance of these two bodies is still
under discussion and a new Committee has been established
by the System Council, the Strategic Impact, Monitoring and
Evaluation Committee (SIMEC), to explore how advisory
services can best be provided within the new System.

• Big Data Coordination Platform;

Representatives of the ISPC and the IEA, as well as the Global
Forum on Agricultural Research (GFAR), are all invited to
participate in the meetings of the System Council as active
observers.
The System Organisation (SO) consists of the 15
International Agricultural Research Centres of the CGIAR and
the System Office, the latter also supporting the other
components of the overall CGIAR system. The Charter of the
System Organisation, which was approved by the CGIAR
funders and Centres in July 2016, replaces the earlier CGIAR
Consortium Constitution and assumes its legal identity under
international law. The SO is governed by the System
Management Board (SMB) comprising seven Centre
representatives (Directors General or members of Centre

• Forests, Trees and Agroforestry Agri-food Systems;
• Livestock Agri-Food Systems;
• Maize Agri-food Systems;
• Rice Agri-food Systems;
• Roots, Tubers and Bananas Agri-food Systems;

• Excellence in Breeding Platform;
• Genebanks Platform.
A twelfth CRP, to build on the Grain Legume and Dryland
Cereals CRP of the first Portfolio, is still under discussion. A
new proposal is being prepared for consideration and approval
by the SMB and SC later this year or early in 2018.
In conclusion, the CGIAR has come a long way since the early
years of the new millennium. The reform initiated in 2009
proved sub-optimal and significant efforts have been made over
the past two years to redress the situation. A new system
architecture and governance is now in place and a new set of
collaborative research programmes is underway. A few important
issues remain to be resolved, such as how the System will
manage its research on food systems relating to grain legume
and dryland cereal crops; the ways in which the System will get
independent advice on the quality and directions of its scientific
research as well as monitoring and evaluating its impact; and last
but not least, ways and means by which the CGIAR can guarantee
a greater and more predicable flow of funds to support its mission
over the coming years.

Geoff Hawtin
35

Opinions Page

Agriculture for Development, 31 (2017)

Opinions Page

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

Even smarter CSA needed
The articles on Climate Smart Agriculture (CSA) in
Ag4Dev30 apparently assume universal rates of global
warming. In fact, as a recent NASA map shows (Figure 1),
there have been considerable differences in the rate of
temperature change in different parts of the world over the
past six decades. Inter alia, this map confirms what I had
established for Bangladesh in analysing 50 years of the
country’s meteorological data: ie that there is no evidence
to-date of climate change in that country (Brammer, 2014a,
b). In Bangladesh (and probably elsewhere), assumptions of
climate change apparently are based on the greater impact
of floods and drought than formerly because of greatly
increased pressure of population on the land, greater
investments farmers make in agricultural production and
higher expected yields and production. However, the NASA
map shows that there have been significant temperature
increases in some parts of the world: relevant for TAA
interests, particularly in eastern Brazil, parts of Central
America, the Horn of Africa and Borneo-Sarawak. It is in
those areas where CSA attention particularly needs to be
focused.

Figure 1. NASA map of global temperature trends, 1950-2014.

In areas where temperatures have changed least − such as
most of South America, southern Africa, eastern India and
Bangladesh − there are likely to be higher agricultural
development priorities deserving ‘smart’ attention: eg
ameliorating soil degradation in southern and eastern
Africa. For Bangladesh, the most significant information
on the NASA map is the great temperature increases shown
in the Arctic, including in northern Canada and Siberia,
with implications for ice melt and methane release from
thawing permafrost, and consequent implications for
increased rates of sea-level rise. Smart Agriculture for
Bangladesh needs to be focused on testing and
implementing measures such as tidal floodplain
management to raise land levels simultaneously with rising
sea-levels, measures that are needed now to counter the
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adverse impacts of flood embankments cutting off tidal
sedimentation for the past sixty years (Brammer, 2014c).
The NASA map provides individual countries (together with
donor agencies and NGOs) with an immediate means to
assess the relevance of climate change in relation to other
pressing national development needs and to plan
appropriate ‘smart’ priority measures. Measurement of
climate parameters, including variability, should form an
essential component of that assessment so that facts can be
substituted for the assumptions that are often used and
which, where they are false, might be diverting attention
from more urgent development planning needs. Analysis
of climate data should take into account the fact that many
meteorological stations, (perhaps most, as in Bangladesh),
are based in urban areas where the heat island effect may
have increased temperatures above those found in a
country’s agricultural areas. It also needs to be taken into
account that not all climate changes may be due to global
warming. Changes in land use can also affect local climates.
An example from Bangladesh illustrates that such changes
are not always adverse. A recent study on the Barind Tract
of north-west Bangladesh (Acharjee et al, 2017), where
irrigated wetland boro paddy has largely replaced dry fallow
in the dry season in the past 30 years, found that crop water
requirements had decreased by 11 percent, which was
attributed to increased relative humidity and decreased solar
radiation contributing to lower crop evapotranspiration
rates; the latter could have been enhanced by my findings
of decreased maximum temperatures in those western
Districts (Brammer, 2014a, b).
In Bangladesh, in addition to the priority focus needed for
measures to address sea-level rise, attention also needs to
be paid to promoting farming methods that would reduce
methane release from flooded paddy fields; the same applies
to other rice-growing countries in S and SE Asia. Practical
measures include Alternate Wetting and Drying (AWD), in
which irrigation is only applied when the water level in
cylinders placed in fields falls to 15 cm; and the System of
Rice Intensification (SRI), in which rice is grown as a
dryland crop, (a practice particularly needed in areas where
groundwater used for irrigation is contaminated with
arsenic). In areas that are flooded in the monsoon season,
flood control and pump drainage projects can reduce or
eliminate the period when topsoils are submerged,
chemically reduced and methane-generating, while at the
same time enabling higher yielding crops to be grown than
the deep-water rice sometimes grown on such land in the
monsoon season, together with high yielding crops grown
in the dry season with irrigation. This example illustrates
the need for measures to be assessed on both a national and
an in-country regional scale: ie the measures need to be
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environment-specific; and needs and opportunities may
vary in different regions of a country. To be really smart,
CSA needs to form part of an agro-ecological zones (AEZ)
assessment (seemingly now a nostalgic memory for some
older TAA members!).
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The land issue in Africa
Before Africa was carved up and occupied by the European
Colonial Powers, land in Africa was largely under-populated
and human population growth was slow and could quite
easily be accommodated. The many tribes of Africa (we
speak more than 2,000 languages or dialects of languages),
were largely divided into those who concentrated on
livestock as a mean of subsistence, or crops. The divide was
often determined by rainfall patterns, with the livestock
tribes using land that was arid or semi-arid.
One thing was common, land was a free good and was
available to all, subject only to community laws and norms
and collective tribal decisions. Inter-tribal conflicts often
involved access to land and cattle, and were a common part
of everyday life, keeping numbers of people in human
settlements down and helping ease the overall pressure on
natural resources. The same situation prevailed in the
Americas and Austral Asia, and probably in Asia proper.
When population pressure grew to the point where human
mobility was threatened, then adjustments were made.
In Europe, similar land occupation systems prevailed right
up to the Enclosure Acts in Britain, and the evolution of the
feudal land systems in mainland Europe. The industrial
revolution and the growth of the towns and cities meant
that rural peasant farming systems, designed for
subsistence and the support of feudal land owner structures,
were no longer able to cope and modern farming systems,
on a commercial basis, began to emerge. These required as
a prerequisite, stable, secure title rights whether they were
freehold or leasehold.

these practices were resisted by the indigenous people, who
fought back with the limited means at their disposal. In the
process, many indigenous groups were wiped out, the rest
were herded into specified areas where the colonial powers
decreed that they could live under tribal law and tradition,
and make a living from their livestock and arable land.
Security of tenure was never extended to these communities
and would not have been understood if it had been.
The result was predictable and consistent throughout the
colonised world. As populations grew – growth rates were
often three or four times historical levels because tribal
conflicts were not permitted, disease control was introduced
along with modern medicine, and life expectancies
lengthened from 25 to 35 years on average to 60 years or
more. As population pressures grew, the land became
exhausted and barren. Conflicts with land owners from the
colonial classes, often just across a barbed wire fence,
became inevitable.
As the indigenous people absorbed education and
information about the wider world, they launched attacks
on the Colonial system until eventually, under the weight
of history and numbers, the “winds of change” gripped the
world and one by one the colonial States capitulated. Only
in those countries where the numbers of settlers were so
over-whelming that the colonised groups could not fight
back and assume control, did the colonial systems of land
occupation and settlement survive.
In Africa, as the wave of decolonisation swept down the
continent, starting with Ghana 60 years ago, one of the first
things the new masters of Africa’s destiny chose to do was
to brush aside the tenure systems of the Colonists and to
replace it with leases, or simply allowing it to revert to the
traditional forms of tenure that had prevailed before
occupation.
Sometimes this was accompanied by
compensation, but more often than not it was not.

The colonisation process changed all that, the Europeans
occupied the United States and Canada, the Portuguese and
the Spanish occupied South America, the British occupied
Australia and India, and the West Indies and Africa were
carved up by the European powers – French, German,
British, Italian and Belgian. Believing their systems, law
and culture were innately superior to the indigenous
systems of government, the colonial powers swept aside the
languages and rights of those they colonised – often with
brute force and ruthless determination. They were followed
by the Church and the Mosque, and their own religious
beliefs and traditions were subjugated to those of the
colonising power.

Only when the decolonisation process ran into the tough,
long-term settlers in southern Africa did the issue of
resuming State control of all land find resistance. In
Namibia, the new government has in fact handled the land
issue very carefully and feels that the white Namibian’s who
continue to farm vast areas do not show enough
appreciation of their magnanimity and wisdom.

Wherever they went, the colonisers occupied vast swathes
of land, title rights were given and fences erected. Often

In Zambia, the freehold rights of the small settler
community has been converted, more or less painfully, into
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leasehold rights that are tradable and is allowing new
farmers to occupy agricultural land on a secure basis and
for investment to take place. This has resulted in
considerable investment, and Zambia is now self-sufficient
in all basic foods and is in fact exporting a surplus.
In Zimbabwe, nothing was done to disturb the commercial
farming system except to buy 3.8 million hectares at market
prices and settle the land with small holders, and some
connected individuals, in the first 20 years following
Independence. However, from 2000 onwards, the State has
mounted what they call the ‘fast track land reform
programme’ under which it has forcibly taken over some 8
million hectares of farm land and settled some 200,000
families (a million people). Some 4 million hectares
remains under freehold, but is insecure. Land that has been
nationalised in this way has become ‘State Land’ and is
treated as such, even though no compensation has been
paid and therefore legally, title rights remain in force.
In South Africa the government has bought 4 million
hectares of farm land for settlement, and the restitution of
land rights is an ongoing process involving tens of
thousands of claimants. So far this has been conducted in
a legal way and compensation has been paid. However, the
70 percent of all farm land remaining in commercial farm
hands under freehold title is an ulcer that is chewing away
at the roots of the State and the stability of the country.
Most recently, under pressure from below, the ANC has
begun to ponder the acquisition of land without
compensation.
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In fact this chaotic historical process has simply exacerbated
Africa’s already critical land question. Without tradable
security of tenure, agricultural land has no value and by
definition, does not attract investment or management and
care – what the Bible would call ‘stewardship’. Almost
without exception, land held under communal tenure, or
worse, State land, rapidly becomes over-populated,
degraded and unproductive. The deserts of Africa are
expanding everywhere and fragile savannah areas are
disappearing. Hunger and starvation and mass migration
follow.
Many would argue that this is Africa’s biggest problem and
the looming threat of climate change will simply act as an
accelerator. Only 18 percent of all the agricultural land on
the globe is held under freehold tenure, and this small
proportion of world resources produces the great majority
of global agricultural output and virtually all its surpluses.
By simply giving African farmers security rights over the
land that they already control and use, would unlock
enormous capital sums, would attract massive investment,
and would enable us to make giant steps towards the
elimination of poverty in rural areas. I do not understand
why this so hard to understand?

Eddie Cross
Mutare, Zimbabwe
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Newsflash
TAA’s commentaries on DFID’s Bilateral and
Multilateral Aid Reviews
Background
In December 2016, DFID published two reviews of its aid policy,
one for bilateral and one for multilateral aid. The All-Party
Parliamentary Group for Agriculture and Food for Development
(APPG-AFD) asked its sponsors, including TAA, to comment on
these reviews as a prelude to tabling questions in Parliament.
TAA subsequently sought comments from its membership prior
to putting in a collective submission. Seven responses were
received, including those from the two members who comprised
TAA’s ‘DFID Aid Review Committee’, Martin Evans and Terry
Wiles. Unfortunately, because APPG brought forward its deadline
for submissions to mid-January (instead of the end of January),
one response was received after the Committee had been obliged
to submit its commentary to APPG. This response, from Jim
Ellis-Jones, is therefore included in this article as well as TAA’s
collective submission prepared by Martin Evans.

TAA’s collective commentary on
DFID’s bilateral and multilateral
development reviews 2016 (Martin
Evans)
Purpose
1. APPG has asked TAA for its response to DFID’s Bilateral
Development Review 2016 [hereafter abbreviated to BDev] and
Multilateral Development Review 2016 [MDev], both
published in December. This commentary on the reviews has
been prepared by a small sub-committee of TAA’s Executive
Committee and takes account of a number of comments made
by other members of TAA. It has not been reviewed or
endorsed by the Executive Committee and, as such, does not
represent TAA’s ‘official’ view. Nevertheless, it is offered to
APPG as a commentary written by TAA members.
2. This commentary restricts its substantive observations to
those aspects of BDev and MDev that directly relate to
agriculture and nutrition. Brief summaries of the Reviews are
given first in order to put TAA’s specific comments in context.

Bilateral development review
Scope of the Review
3. BDev is a high level policy statement, concerned with
setting out the key objectives for UK bilateral aid and the

principles that will govern its design and delivery. This means
that it cannot go into any topic in much detail and must be
selective about what is included. BDev is bold in its ambition
and wide-ranging in terms of proposed actions. There are 23
key messages about the intended focus of DFID’s work,
grouped into six categories:
• Tackling the great global challenges: improving health,
creating jobs for the long-term displaced, and using
technology to fight poverty.
• Driving economic development: opening up international
markets for the world’s poorest people, boosting investment
in the poorest countries, developing energy, infrastructure,
manufacturing and commercial agriculture, supporting the
political and institutional foundations of prosperity, and
championing new approaches to development finance that
directly link people around the world.
• Investing in people, leaving no one behind: delivering the
UN Global Goals, ending modern slavery, improving the
lives of the disabled, leading support for girls and women,
and putting children’s welfare centre-stage.
• Making international humanitarian responses more
effective and efficient: standing up for universal values and
humanitarian principles, reforming the world humanitarian
system itself, championing a new approach to the refugee
crisis, helping those at risk insure themselves against
natural disasters, and building a bigger, better, and faster
humanitarian response.
• Maximising the impact of taxpayer’s money: pushing for
greater global transparency, expanding ‘payment by results’,
and using reason and evidence to ensure aid is as beneficial
and cost-effective as possible.
• Target aid to where it will do most good: for example, to
the Middle East, the Sahel and Africa’s ‘Arc of Instability’,
with 50 percent of DFID spending going to fragile states and
regions, and supporting the multilateral development
system while linking funding to the system’s reform and
impact.
4. BDev puts much emphasis on the importance of open
processes for efficient, effective and accountable bilateral aid,
with a vision of a world of open economies, governments, aid
itself, politics, global institutions, trade, societies, technology,
and results and outcomes.
5. BDev reaffirms the UK Government’s commitment to spend
0.7 percent of national income on official development
assistance.
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Policy on agriculture and food
6. View taken of agriculture’s contribution. As the
Secretary of State makes clear in her forward to BDev, DFID’s
most urgent task is to help to defeat poverty. However, while
there are scattered references to agriculture in BDev (as there
are also to manufacturing, infrastructure, health, education
and other economic ‘sectors’), there is no overt recognition of
the crucial role of agricultural development in reducing
widespread poverty and, historically, of its singular
effectiveness in doing this. It may be noted in this context that
‘no poverty’ and ‘ending hunger’ are the first and second,
respectively, of the UN’s Global Goals (as indeed BDev
acknowledges). The contribution of agricultural development
to achieving these is implied rather than spelt out.
7. Importance attached to commercial agriculture. To the
extent that agriculture is mentioned in BDev, it would seem
that UK bilateral aid will focus on commercial agriculture and
related processing. This emphasis on agribusiness and
connecting farmers to national, regional and global markets is
consistent with the very significant expansion of the
Commonwealth Development Corporation (CDC)’s role
envisaged by BDev. In the past at least CDC had a substantial
portfolio of investments in commercial agriculture and
agribusiness. Stronger links between DFID and business in
general is also called for, with foreign direct investment seen
as a “key driver of growth in labour-intensive sectors such as
agriculture and manufacturing”, with trade deals boosting
exports from these activities.
8. The theory of change behind this emphasis on commercial
agriculture is suggested by the stated aim of “helping the
poorest countries get on the road to industrialization, so they
can follow the path out of poverty taken by many nations in
Asia … “. It is certainly true that increasingly productive and
market-oriented agricultural growth laid the foundations for
strong overall economic growth in much of Asia.
9. However, this begs the question of what the UK aid will do,
or not do, for the large number of poor farming households
for whom there is no realistic prospect of making a decent
living out of commercial agriculture. This may be due to the
poor natural resource endowment at their disposal or the
uneconomic cost of connecting them to markets. This
question was directly addressed in the previous year in DFID’s
Conceptual Framework on Agriculture (November 2015).
This adopted the useful distinction between farmers who were
just about “hanging in” in terms of maintaining some sort a
farming livelihood, those who had little option but to consider
“stepping out” of farming altogether, and those more fortunate
farmers who had, or could be given, the opportunity to “step
up” to a more rewarding agricultural occupation. It would
have been helpful for BDev to indicate where it stands on this
approach to agricultural and rural development assistance.
10. Importance attached to better nutrition. Better
nutrition is mentioned a number of times as an important
goal; indeed BDev maintains that DFID leads the world on
nutrition. There is a reminder that Government is already
committed, through its 2015 manifesto, to improve nutrition
for 50 million people. However, it is not clear how much
importance is attached to increasing poor farming households’
capacity to grow their own food, particularly nutritionally40

Agriculture for Development, 31 (2017)

beneficial crops and livestock, as opposed to trading product
to buy in food.
11. Importance attached to ‘climate-smart’ responses.
There are several references to climate change, including one
about shocks to agriculture and the need to make “smart
choices about resource use” and a more resilient agriculture
to help farmers cope with uncertainty. BDev also says action
will be taken to prevent deforestation and to support
sustainable forest management.
12. However, there is limited reference to agro-ecologically
sustainable farming systems, including conservation
agriculture and agro-forestry, which can reduce reliance on
cash inputs such as inorganic fertiliser. While this lack of
specificity is perhaps not surprising in a high level policy
statement, mention could have been made of the importance
of ensuring that critical agricultural resources such as good
quality soil and water are not depleted or degraded.
13. No reference to importance of supporting training at
UK universities. Engendering like-minded thinking on
development among the recipient countries of UK bilateral aid
is greatly facilitated by the provision of scholarships and
bursaries for study at UK Universities. Given the emphasis on
reason, evidence, liberal approaches to politically difficult
issues and good governance in BDev, it is surprising it does
not make more of this powerful tool.
Visibility of agriculture in BDev
14. Of the 30 or so text boxes in BDev, four include references
to agricultural matters, in two cases (innovation in AgResult
and nutrition) exclusively so. This, together with references
in the main text, represents reasonable exposure for
agriculture, given the inevitably broad sweep of BDev across
the whole subject of UK bilateral aid for development.

Multilateral development review
Scope and findings of the review
15. MDev systematically assesses the performance of 38
multilateral institutions that the UK funds through DFID,
which is one of the largest donors to the multilateral system.
Value for money, risk and assurance, transparency and
accountability are among key criteria used. MDev is said to
require higher standards of institutional performance than the
previous multilateral aid review in 2011.
16. The institutions are scored on the basis of two indices: (i)
‘match with DFID’s development and humanitarian
objectives’; and (ii) ‘organizational strengths’. The results are
summarised by grouping scores into the four categories of
‘weak’, ‘adequate’, ‘good’ and ‘very good’. Only three
institutions, one being the World Bank, make it into the bestperforming category. About one third are grouped in the
middle, scoring ‘good’ on both indices. Among these are IFAD,
FAO and WFP, the only institutions wholly concerned with
agriculture and food. FAO is singled out for praise, having
improved significantly since DFID issued a formal warning to
FAO following the 2011 review. MDev says that FAO now has
“ … a clearer strategic vision and reports on results, it has
modified its management structure and delivered significant
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efficiency savings …”.
Going Forward
17. To accelerate results and maximise value for money, MDev
says that DFID will push for five key changes across the
international system:
• Targeting resources for maximum impact. The World
Bank, for example, will be pressed to shift the share of its
non-concessional lending more towards lower middle
income countries. This is consistent with DFID’s longerterm aim to reduce developing country governments’
dependence on aid.
• Building a truly transparent, efficient system. This
would include, for example, the requirement to publish all
spending over £500, as DFID currently does, and much
greater use of beneficiary feedback mechanisms.

Newsflash 3

farming and for providing crop varieties and animal breeds that
can help farmers cope with the challenges of climate change.
CGIAR is a huge part of this international effort and it is odd,
to put it mildly, that these DFID policy statements are silent
about both CGIAR’s role and the UK’s support for it. This is
especially so given that CGIAR has nearly completed a very
long process of systemic reform that was initiated in large
measure by DFID.
EU agency funding post-Brexit
21. MDev briefly notes that the UK’s decision to leave the EU
will have implications for DFID’s future partnership with the
EU bodies included in the Review. How DFID’s present £800
million worth of funding of these EU development institutions
will be re-allocated post-Brexit is not addressed.
Summary of main points from the TAA’s perspective

• Working together to achieve results. Multilaterals will be
judged on how well “they work with others to pool
resources and achieve shared objectives, instead of
competing for profile”. In this context, MDev notes that
IFAD, FAO and WFP are all based in Rome and should
consider potential efficiency gains from collaboration.

The TAA welcomes these Reviews and commends them for
providing clarity about the principles and processes that will
govern the design and delivery of UK aid for overseas
development in the future. The comments below concern
certain aspects relating to agriculture and food that the TAA
considers merit (more) attention in the Reviews.

• A transformed humanitarian system. Development
agencies need to invest more in disaster resilience and
preparedness, including innovative insurance schemes. A
major change is also needed in how the system responds to
protracted ‘crises’, including refugee problems.

Bilateral Review:

• Open and more productive economies to create
employment. Multilaterals will be required to report on the
amount of private finance they catalyse and on their support
in improving economic activity, particularly in the nonagricultural economy. All institutions will have to promote
climate-smart development in line with the Global Goals
and the Paris Agreement.
18. DFID will drive change through the widespread use of
performance agreements with the multilaterals. Emphasis will
also be given to building coalitions – around specific themes
where progress is slow – with like-minded and influential
countries, international partners and with reformers within
multilateral agencies.
An omission? No reference to funding CGIAR
19. No mention is made in MDev of the Consultative Group
for International Agricultural Research (CGIAR), which DFID
has been funding through significant contributions to a multidonor trust fund. Nor is there any reference to CGIAR in BDev.
This is despite the prominence it gives to the fact that half the
wheat planted in the world has benefited from research to
produce higher yielding and more resilient wheat varieties –
research supported by DFID. The scale of this suggests that it
does indeed refer to the long-term funding of CIMMYT, one of
the leading CGIAR centres, but it is curious that this is not
made explicit.
20. In October 2016, DFID published its Research Review, in
which agricultural research features quite significantly. Again,
though, there is no reference to CGIAR. Agricultural research,
as all three Reviews quite clearly recognise, is fundamental for
continuing the drive for higher, sustainable productivity in

• The quantitative importance and effectiveness of
agricultural development, especially as a necessary
precursor to industrial development, to broad-based
economic growth could have been made more explicit
(see para 6 above).
• While the importance of supporting the growth of
commercial agriculture is undeniable, BDev is silent
about how UK bilateral aid will be used to help those
farming households, of which there are many, that face
little prospect of making a decent living from
agriculture (para 9).
• Related to the previous point, it is not clear how far
support for non-commercial agriculture is seen as
being important to improving nutrition (para 10).
• Brief mention could have been made of the importance
of conservation farming and agro-forestry in
maintaining soil and water resources and the need to
support agro-ecologically sustainable farming systems
that do not require high levels of cash inputs (para 12).
• The importance of supporting training in the UK for
the recipients of aid as a means for engendering likeminded approaches to development would have been
worth a mention (para 13).
Multilateral Review:
• No reference whatsoever is made to the CGIAR, which
is very curious given that DFID has been a leading
supporter of the organisation and its international
research centres. Their huge contribution to raising
global agricultural productivity and rural livelihoods
is well established (paras 19 and 20).
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Individual
TAA
member’s
commentary (Jim Ellis-Jones)

• Ensuring increased collaboration between research and
development partners in delivering research outputs to
farmers as quickly as possible and at scale, thereby
increasing impact.

Rising to the challenge of ending
poverty: the bilateral development
review

• Focusing strongly on environmentally
intensification of agriculture.

Agriculture and the global goals for sustainable
development
• Agriculture can contribute directly to three goals (No
poverty, No hunger, Good health) and indirectly to six more
(gender equality, clean water and sanitation, good jobs and
economic growth, climate action, life below water/ life on
land, partnerships for the goals).
• There are some 3 billion smallholder farmers in developing
countries, often amongst the poorest. Successful small
farmers are better able to feed their families, improve their
nutrition, and thereby health, and sell surpluses offering
opportunities for agro-processing, thereby improving the
livelihoods of many people.
Comments on the Review
Given the above, one might have envisaged a greater role for
agriculture in DFID’s development review. It is rarely mentioned,
and not at all in the Foreword from the Secretary of State. In the
Review’s key messages, mention is made of commercial
agriculture: “We will drive economic development, creating
much needed jobs and opportunities. We will develop energy,
infrastructure, manufacturing and commercial agriculture”. No
mention is made of support for smallholder agriculture in
evolving into commercial businesses.
One of the key messages in the Review states: “We will invest
in people, leaving no one behind. We will help deliver the
Global Goals and implement in full our manifesto
commitments on things like health, nutrition, education and
water and sanitation”. It seems that the agriculture sector may
be left behind.
In the section on ‘Resilience, climate change and natural
resources’, the review states:
“Smarter choices about
resource use, along with more resilient agriculture, will help
farmers and businesses cope better with uncertainty”. The
statement is to be welcomed but could perhaps be expanded.
The Review recognises that “one of the most intractable
problems in agriculture in poor countries is getting successful
agricultural technologies out of the lab and in to farmers’ fields
and that scaling up new technologies require new ways of
working”. As such, DFID is supporting AgResults to improve the
incomes, nutrition and wellbeing of smallholder farmers through
the private sector. It is also leading the research and evaluation
of AgResults programmes to help strengthen the evidence base
and develop best practice. This is welcomed.
Issues which DFID should consider in their strategy
• Providing greater support to take successful research and
pilot development projects to a higher level, to maximise
the benefits for poor people.
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Parliamentary questions and answers
on the Aid Reviews
Lord Cameron of Dillington, APPG’s Co-Chair, tabled two
questions. These, and the answers given, are shown below:
Question:
To ask Her Majesty’s Government, with reference to the recent
Bilateral Aid Review, how they intend to use UK aid to enable
smallholder farmers to connect to local, regional and global
markets. (HL4967)
Tabled on: 24 January 2017
Answer:
Lord Bates:
Increasing the inclusion of smallholder farmers in markets
and improving their incomes sustainably are key
objectives of DFID’s Agricultural Policy.
DFID will deliver this by improving smallholder capacity,
productivity and access to local, regional and global markets
and by strengthening the markets and businesses that trade
with smallholders.
For example, our work with AgDevCo is improving
smallholder incomes and market access, benefiting 1.7 million
people in smallholder families by 2019.
Question:
To ask Her Majesty’s Government, with reference to the 2015
Conceptual Framework on Agriculture and the recent
Bilateral and Multilateral Aid Reviews, how they intend to use
UK aid to facilitate transitions from subsistence agriculture
to off-farm job opportunities in rural economies. (HL4968)
Tabled on: 24 January 2017
Answer:
Lord Bates:
Increasing the inclusion of smallholder farmers in markets
and improving their incomes sustainably are key
objectives of DFID’s Agricultural Policy.
DFID is helping poor farmers to increase their incomes and
transition into more productive livelihoods. In Burma, for
example, the Livelihoods and Food Security Trust Fund has
supported rural transitions for over 1.63 million poor farmers
since 2010.
In future, DFID will examine opportunities to further improve
smallholder capacity, productivity and access to local, regional
and global markets and strengthen the markets and
businesses that trade with smallholders.
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TAA 2017 Annual Reunion
Report on the TAA 2017 Reunion
In contrast to previous years, the TAA Annual Reunion took
place on 11 January 2017 in the Royal Over-seas League,
London, without the usual Annual General Meeting, which had
been hosted at the University of Reading before the Hugh
Bunting Memorial Lecture on 9 November 2016.
To begin the formal part of the event, the TAA Chairman, Keith
Virgo, gave a brief overview of 2016 and a preview of 2017.
This was followed by an update on the TAA Award Fund by the
TAAF Chair Antony Ellman.
The main focus was then on the presentation of the TAA 2016
Honours by the TAA President, Andrew Bennett. The
Development Agriculturalist of the Year was presented to Dr
Willian Critchley for his contributions to sustainable land
management, climate change adaptation and local innovation.
The Young Development Agriculturalist of the Year was
presented to James Alden and Paul Baranowski for developing,
manufacturing and marketing a decision support tool for
smallholder coffee growers. The Award of Merit was presented
to Tim Roberts for many years of support of, and contributions

Chairman’s review of 2016 and preview of
2017
Welcome to the ‘new-look’ annual social and reunion. As you
will appreciate, a big change this year has been to reorganise
dates for our key events, to make them more attractive to the
target audiences. Consequently, we held the AGM in November,
prior to the Hugh Bunting memorial lecture. At the AGM we
presented a report on activities of the TAA over the period July
2015 to June 2016, as required by the Charities Commission.
Today, I will briefly review the TAA achievements over the last
12 months. Then, I shall bring you up to date on ExCo’s
proposals for a new strategy for TAA over the next 10 years.
Review of the year to January 2017
It has been a successful year, with TAA continuing to serve its
mission “To advance education, research and practice in
agriculture for development”. Our Executive Committee
(ExCo) has met quarterly to manage the Association on behalf
of our Trustees. The committee now has 17 members, having
welcomed Alex Tasker to focus on early career membership
issues. ExCo has met in Newcastle and Peterborough, as part
of a strategy to spread impact across branches and institutional
member organisations, with a pre-planned, forward
programme of meetings. The dedicated support of ExCo
makes the job of Chairman much easier.
Conference Cycle. Last year (2016) we reviewed and
reorganised our conference cycle to better meet the needs of

to, the TAA SW Group, and for pro-actively promoting the TAA.
Each of the award recipients gave a brief presentation on their
work.
A fork supper and raffle followed for members to network and
socialise.
Agenda
18:00 TAA 2016 Review/2017 Preview - Keith Virgo, Chairman
TAA
18:15 TAA Award Fund (TAAF) - Antony Ellman, TAAF Chair
18:20 Presentation of 2016 TAA Honours - Andrew Bennett,
President TAA
18:30 Development Agriculturalist of the Year Presentation
19:00 Young Development Agriculturalist of the Year
Presentation
19:15 Supper and networking
19:45 Raffle

Elizabeth Warham
General Secretary

members: (i) the Hugh Bunting Memorial Lecture: Reading
University agreed to host this in early November, to enable
participation by their postgraduate students. This will be
preceded by the AGM; (ii) the Annual Reunion will be in early
January in London, including a brief review, TAAF update,
awards of TAA Honours and presentation by recipients of
honours; (iii) the Ralph Melville Memorial Lecture will be
itinerant, linked to regional branches or institutional member
organisations; (iv) the successful Southwest Branch annual
conference at the Royal Agricultural University (RAU) will
continue to be in mid-October.
This year we had a record attendance in Reading for the Hugh
Bunting Memorial Lecture by Professor Tim Wheeler. The
Ralph Melville Memorial Lecture will be delivered by John
Ingram in Cambridge on 7 March 2017.
UK Regional Branches. Our UK Regional Branches have
provided varied programmes of meetings: the Southwest (Tim
Roberts) including a successful a 3-day tour of Wiltshire and
the annual RAU conference on Pulses; East Anglia (Keith
Virgo) promoted events in association with Cambridge
institutions, including the annual May seminar on Agri-tech;
Northern England (John Gowing) arranged a seminar on Land
Degradation; Scotland (John Ferguson) organised an initial
seminar and subsequent ‘curry lunch discussions’; London
and South East (L&SE) (Terry Wiles) maintained varied,
bimonthly ‘Curry Club Talks’ and links with the All Party
Parliamentary Group (APPG) on Agriculture and Food for
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Development. A member is still sought to open a branch for
the Midlands and Wales. The Land Husbandry group (Amir
Kassam) promoted visits to CA farming events.
Overseas Branches. Our branches, coordinated by ‘Nathan’
Duraisaminathan, continued to act as points of contact in the
Caribbean (Bruce Lauckner), India (Sanjeev Vasudev), SE Asia
(Wyn Ellis), the Pacific (Ravi Joshi) and Zambia/Southern
Africa (Chris Kapembwa). The branch in Ireland failed to open.
The ambitious TAA study tour of the Caribbean, arranged by
Tim Roberts, Bruce Lauckner and Jane Guise, took place in
late 2016. Our Coordinators in Zambia and SE Asia arranged
placements for students from RAU and Reading University.
Agriculture for Development. The Coordinating Editor (Paul
Harding) and his editorial team (including Elizabeth Warham,
Brian Sims, Hugh Brammer) maintained a very high standard
for our journal, with two open and one themed editions
(Agroforestry). Agriculture for Development remains a
flagship of the TAA and raises the credibility and impact of the
Association.
TAA Website (www.taa.org.uk). The Web Manager (Keith
Virgo) continues to make improvements to the website, aided
by our competent web developer (Scott Wilson). Members
have been adding their details to the Career Summaries and
Directory of CVs. Email Alerts for latest news, publications,
job vacancies and events, reach direct to members almost daily.
The Vacancies team (Alan Stapleton, Bookie Ezeomah, Michael
Fitzpatrick) has posted a constant stream of new job
opportunities and each Sunday is reserved for a ‘vacancy’ alert.
Home page hits are running at 4,100 per month. In an effort
to support students, we have introduced a Student Job Seekers
page and a Facebook Group for early career members, thanks
to Alex Tasker. A new Twitter account, managed by Martin
Evans, has been set up to promote and share the work of TAA,
especially aimed at younger members.
TAA Award Fund. This year TAAF has made awards to 13 MSc
students, to enable them to conduct their dissertation studies
overseas. No suitable requests were received for longer duration
assignments. The TAAF committee (Antony Ellman, Jim
Watson, Lawrence Sewell, Margaret Pasquini, Jane Wilkinson,
James Brockington, Jonathan Stern) provides a valuable
mentoring service for awardees. Activities of awardees are
summarised in News from the Field. Generous donations have
been received from TAA members and the Agricola Club Fund.
We still actively seek funds from other organisations.
Organisational Memberships. TAA is a financial ‘supporter’
of the APPG on Agriculture & Food for Development, which
was established in 2008 by UKFARD and TAA corporate
members. Our convenor for L&SE group (Terry Wiles)
maintained links with the new APPG Coordinator on planning
a series of panel sessions on infrastructure for smallholder
farmers. The TAA is an ’organisational member’ of the Royal
Society of Biology: Ian Martin continues to serve as an advisory
panel member on the RSB’s UK Plant Sciences Federation.
Honours. The TAA Honours Panel (under Paul Harding), will
be presenting Honours later this evening. Recipients of two
Honours will be making presentations.
Membership. Our membership secretary (Lin Blunt) has
further rationalised and strengthened our membership
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database. The change in subscriptions, and the removal of the
‘over 70’ category, created an additional workload for Lin.
However, the system is now bedding down. The current active
membership is 516, comprising 171 full (hard copy journal),
259 on-line, 15 TAAF, and 43 students. Since July last year, 41
new members have joined TAA. Fifteen percent of members
are female. We also now have 27 institutional members (the
highest ever), who are being ably coordinated by Martin Evans.
We welcomed NIAB International (UK), Tropic Bioscience
(UK), Mountain Lion (Sierra Leone), ECHO Asia (Thailand)
and ECAF (Europe) during the last year. Meantime we have
lost many former student and TAAF members and we are
contacting many loyal members who have yet to upgrade their
subscriptions. The 66 historic under-payers are now classed
as ‘donors’, without membership rights. Please confirm with
Lin that your subscriptions are up to date. We need more
members. If you know of people who may wish to join TAA,
please send details to Lin and she will respond quickly by
sending a formal invitation.
Charitable Status. The TAA has been a registered charity since
1989, mainly in view of our TAAF initiative. Since then, our
contributions of £6,100 to the lendwithcare scheme, has
strengthened our charitable ethos. We continue our link with
GrassrootsAfrica, set up by a member to provide advice to
farmers in sub-Saharan Africa, and with AgriTechTalk, which
is now linked to lendwithcare.
Finances. We thank our Treasurer (Jim Ellis-Jones), for
efficiently managing our finances. The audited accounts and
Trustees Report for 2015-16 were signed off at the AGM in
November 2016 and are being submitted to the Charities
Commission. It was necessary to increase subscriptions from
July 2016. For the year to December 2016, Receipts were
£26,113 comprising subscriptions of £22,206 (versus £19,580
last year, but many remain underpaid) and donations to TAAF
of £3,875 (two anonymous donors). Expenditure was £9,216
including two editions of the Journal, website and Twitter and
Governance costs of £948. We have a surplus to date of
£16,897. Reserve funds of £74,475 of which £41,634 are
unrestricted, sufficient for about 18 months operation, 6
months longer than our stated policy. The balance of about
£33,000 is principally restricted for TAAF.
Planning for the future
At a meeting in November 2016, ExCo agreed to develop a
renewed strategy for TAA, to ensure that we are fulfilling our
mission and charitable status. Jim Ellis-Jones kindly agreed
to act as coordinator for the review. The strategy was last
reviewed in 2008, using a logframe format with six
Themes/Outputs: (i) Networking and information
dissemination; (ii) Communications; (iii) Promotion and
utilisation of expertise; (iv) Professional development; (v)
Evidence and advice for policy; (vi) Specialist working groups.
Each Theme/Output had a series of activities. We propose to
build-on this and update it to meet future needs.
The renewed strategy was discussed at the ExCo meeting this
afternoon. Suggestions included:
• Review of current activities
• Stakeholder analysis
• Institutional members’ workshop
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• Survey of members by category

Vote of thanks

• Regional workshops

I would ask the membership to join us in expressing grateful
thanks for another year of hard work by ExCo, the TAAF
committee, 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.

• Innovative ideas
• Measures of success
• Brainstorming, facilitated workshop
ExCo aims to have the revised strategy complete by January
2018. A five-member sub-committee was established to
progress the strategy under Jim Ellis-Jones (Antony Ellman,
Martin Evans, Elizabeth Warham, John Ferguson).

Keith Virgo.
TAA Chair

We would welcome suggestions from members on how to
improve further.

TAA 2016 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.

Dr William Critchley
Agriculturalist of the Year

–

Development

Proposer: Amir Kassam
Seconder: Francis Shaxson
Citation: Dr Critchley’s key expertise is in sustainable land
management, climate change adaptation, and local
innovation, within which he is acknowledged as being skilled
in project and programme formulation, their evaluation, and
technical support. In this regard he is also Deputy President
of the World Association of Soil and Water Conservation
(WASWC) and its chief book reviewer; a core member of the
group World Overview of Conservation Approaches and
Technologies (WOCAT). His expertise includes training and
teaching, preparation of training materials and student
supervision in these subjects, both at the University and
overseas.
His interest, knowledge and skills in land
husbandry matters – and how these may be used in
addressing land-degradation problems in real life in the
tropics and sub-tropics – are evidenced by the wide range of
countries, situations and development agencies in and with
which he has worked (and in which he is respected). He has
an impressive list of relevant publications.
His wide experience and practical knowledge also finds
expression in his teaching and guidance – in sustainable land
management concepts and practices – to undergraduate and
post-graduate students at the VU University, Amsterdam,
where he was until recently Senior Adviser in the Sustainable
Land Management Thematic Unit at its Centre for
International Cooperation. We contend that this quiet,
knowledgeable, practical and effective teacher, adviser,
researcher and practitioner has (unknowingly – but very
effectively) done much to further the aims of the TAA.

Figure 1. TAA President Andrew Bennett presents Dr William Critchley with the
2016 TAA Development Agriculturalist of the Year award (Photo: Jim Ellis-Jones).

Dr Critchley responded as follows:
“I am genuinely very grateful for this peer recognition – it’s
both flattering and humbling. May I take it as a lifetime
award? I can’t think that I have achieved anything
particularly special in 2016... and taken this way, it gives me
a chance to reflect on what changes there have been since
1973, spanning the long, varied and often bumpy ride of my
career. At this stage of life I’m winding down, and passing
on the baton: still an idealist and optimist, but over the years
increasingly tempered by reality.
Those changes? I’d like to summarise them in four sets of
three observations (being one who likes to neatly
characterise and classify).
First: Profound and Positive Changes
Far from what I was taught at university, namely (and I
quote from a book that shall remain anonymous) ‘the
peasant farmer in Africa, Asia and elsewhere is usually a
rather simple man of slow understanding’, this ‘man’ (or,
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commonly, woman) is increasingly acknowledged for his/her
skills, aspirations and ingenuity. The realisation has
underpinned the participatory approach to development that
emerged in the 1980s and has become (in policies and
proposals at least) a dominant paradigm. Associated with
this was, during the 1970s, the discovery and naming of
ancient yet still evolving traditions of immense importance:
for example agroforestry and water harvesting. And thirdly,
something completely different: the extraordinary and totally
unexpected popularity and growing impact of the now
ubiquitous mobile phone. Who could have seen this one
coming?
Second: Deep Disappointments
Why is it that people persist in believing that there is a silver
bullet solution to tropical agricultural development? The
theory of a technical panacea simply won’t go away. The
truth is – as one of my former colleagues, Paul Smith,
eloquently put it – ‘if you think the answer is simple you are
probably wrong’. Another enduring myth is the capacity of
the three-year project to deliver: enclave projects whose
subsidised and cossetted achievements rarely outlive the
vehicles and buildings they leave behind. Finally, anyone
who has been involved in evaluation of projects will bear
witness to the continued appalling record of monitoring and
evaluation. It’s not just that impact is hardly touched on, but
simple numbers are still systematically missed. Logframes
require disciplined consideration of what’s possible in a
project. But at the end of an intervention, their targets so
often remain impossible to assess credibly. What truly has
been accomplished?
Third: Some New Areas for Worry
Only long experience alerts you to a serious problem
currently emerging: that of professional and institutional
amnesia. Much of what has been experienced in tropical
agricultural development seems not to have been translated
into ‘lessons learnt’. Documents are dumped on dusty
shelves: and when information is sought the internet is king.

James Alden and Paul Baranowski – Young
Development Agriculturalists of the Year
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That’s worse than just frustrating. May I ask: is it ‘insulting’
to point out that an agency hasn’t read back through
historical reports? Or to alert a well-known multilateral to
the fact that it is proposing to finance a project in a location
where it intervened – with the same goals – 25 years before?
A second concern is the potent cocktail that appears to be
emerging of simple environmental ignorance and climate
change denial at the highest level. Are we entering a ‘postenvironmental’ phase in the West? And thirdly many of us
are increasingly concerned at the lack of opportunities for
young professionals to gain experience in the developing
world – as some of us did with VSO – despite thirst for
knowledge. ‘Dirty boots’ cannot be replaced by laptops, nor
can learning to ‘read the landscape’ be substituted by
studying satellite imagery.
Fourth: Causes for Optimism
But there’s cause for optimism too. One of my personal
favourite themes is the enduring power of local innovation:
both technical and social. Even the poorest groups appear
capable of being imaginative and creative – whether we are
talking about protecting ecosystems, manipulating invasive
alien species, developing systems of agroforestry or setting
up self-help NGOs. And at the highest decision-making
levels, it’s heartening to note the emergence of joined-up
thinking around the trinity of production, conservation of
natural resources, and climate. ‘Climate-smart agriculture’
(of which conservation agriculture is one manifestation) is
a prime example. And my final optimistic note is the evergrowing cadre of young people from the developing tropics
who are dedicated and energetic. This, after all, is a legacy
of which many of us ‘mature’ development workers can be
proud: we have often helped to ignite and nurture their
enthusiasm.
My observations are perhaps superficial – and of course lack
supportive analysis here. Some of you will consider other
points that have greater merit. But I warrant that many will
nod, sagely, with recognition.”
affordable by smallholder coffee growers, and to help farmers
to access fair trade markets and achieve sustainable livelihoods.

Proposer: Antony Ellman
Seconder: Jonathan Stern
Citation: For their MSc dissertations in 2015, James and Paul
conducted research on constraints to smallholder coffee
production in Central America in the context of climate
change. They field tested a Decision Support System which
they had designed, using an innovative tool for measuring
farm level environmental data, linking this to farmers’ socioeconomic conditions, and producing guidelines for coffee
management practices adapted to changing climatic and
market conditions.
After completing their MScs James and Paul established a
company called Climate Edge Ltd, with support from the
Hanns Neumann Foundation and Fairtrade Labelling
Organisation. Their aim is to further test the technology, to
manufacture and market the Decision Support Tool at a price
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Figure 2. TAA President Andrew Bennett presents James Alden and Paul
Baranowski with the 2016 TAA Young Development Agriculturalists of the Year
award (Photo: Jim Ellis-Jones).

Agriculture for Development, 31 (2017)

In 2016, the technology has been applied with encouraging
results in Honduras, Guatemala and Nicaragua. Climate
Edge has recruited a Design Consultant and a Scientific
Adviser, and is scaling-up its operations with collaborators in
Brazil, El Salvador, Rwanda and Tanzania. They have
produced a data logging device called Nexcito, which has been
tested in a pilot project in Nicaragua in partnership with a
farmers’ co-operative called COMPRACOM and with Fair
Trade International. All these activities are described on the
company’s impressive website (www.climate-edge.co.uk)
which includes details of projects, products and an active
blog.
While the Decision Support System developed by Climate
Edge has yet to demonstrate its commercial viability, James
and Paul’s conviction and determination to apply the system
to helping small farmers and to succeeding in the real world,
rather than remaining in the safe sheltered environment of a
university or research organisation, makes their initiative
worthy of recognition and support. We believe that it has
great potential for the future.

TAA Forum

James and Paul are active members of TAA: they presented
their work as part of the 2015 Ralph Melville Memorial
Lecture, they have participated in meetings of the London
Branch of TAA and of APPG-AFD, and they have advised other
students at Imperial College who have been, or may yet be,
supported by TAAF. Their activities are fully in keeping with
the objectives of the Association.
James and Paul responded as follows:
“We are honoured to receive jointly the Young Development
Agriculturalist of the Year award from the TAA. We are
incredibly grateful for the support that TAA has provided to
Climate Edge throughout our history, starting from our very
humble beginnings as a start-up company. We hope to make
a continuing impact on small farmers’ livelihoods in Africa
and Central America, by promoting climate resilience and
adaptation through the Decision Support System which we
have developed. We look forward to maintaining a close
relationship with the TAA to achieve our goals.”

Tim Roberts – Award of Merit
Proposer: Professor John Wibberley
Seconder: Ray Bartlett
Citation: Tim Roberts is a consummate networker. His
enthusiasm for the TAA is exemplary. He is tireless in
pursuing opportunities to encourage younger people who are
engaged in agricultural development to link with the TAA and
its various activities. He relates well to a diverse range of
people and is, in short, a real joy to work with as a colleague
and friend.
Tim’s impact is considerable. He ‘flies the TAA flag’ in other
international and national fora. He is a member of the
International Farm Management Association (IFMA) and is
currently planning his paper to the next Congress due in
Scotland in July 2017 (IFMA21). Tim is also a member of
AFMA (Africa Farm Management Association) and of various
local organisations to his home, such as the North Somerset
Rural Business Forum. He is an active supporter of BOAT
(Bicton Overseas Agricultural Trust) established in 1991 in
Devon.
Tim has provided numerous contributions – oral and written
– to the interface between practice and adoption of
innovations, eg the adoption of minimal cultivation among

Figure 3. TAA President Andrew Bennett presents Tim Roberts with the 2016
Award of Merit (Photo: Jim Ellis-Jones).

small-holder farmers in East Africa at the Africa Farm
Management Association. He is currently organising a trip
in the West Indies for those who attended Imperial College of
Tropical Agriculture in Trinidad. Having graduated at the
‘tail end’ of the colonial era, Tim has given input with equal
zest to NGOs such as Send-A-Cow for whom he has
conducted various assignments.

Paul Harding
TAA Honours Panel Convenor
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Developing a TAA strategy for the future
The TAA ExCo is embarking on a strategic review of the aims,
objectives and activities of the Association. A key reason is that
membership is aging and although younger people are joining,
it is proving a challenge to retain their membership, even those
who have benefited from TAAF. This is clearly demonstrated
in Figure 1. In 10 years’ time, the age profile could be even
more skewed.
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• Ensuring our programme, timing and location of events
is appropriate for both our individual and institutional
members’ needs, and at the same time, improving the
publicity that flows from such occasions. New events might
include:
• An annual one-day conference, whose proceedings can
be published in our journal;
• A joint event between our institutional members and the
All Party Parliamentary Group (APPG) on Agriculture and
Food for Development;
• Symposia and workshops in conjunction with our
institutional members.
• Finding a basis for mobilising and offering members’
expertise to those who may benefit;
• Encourage greater membership involvement in
championing and researching possible future activities,
rather than relying on a handful of over-stretched ExCo
individuals;

Figure 1. TAA’s membership profile, 2016.

Key to securing TAA’s future as a viable institution is to find
ways of attracting and retaining members, especially younger
ones, and ensuring their active engagement in TAA activities.
To achieve this there is a need first to build on TAA’s strengths,
notably:
• A high quality journal in Ag4Dev;
• Effective training opportunities for young professionals
through TAAF;
• Topical lectures and seminars/workshops in conjunction
with institutional members, although they should result in
positive action;
• Branch activities at UK regional level and internationally;
• A wealth of expertise and experience among the members,
although it does need to be harnessed and utilised;
• Extensive networking resource, which links members with
common interests globally.
We need to build on these and other useful ideas that are
coming forward, some of which are planned to be
implemented as soon as possible, while others will take more
thought and more time. These include:
• Revamping our website to modernise the appearance, make
it more user-friendly and to facilitate access on tablets and
mobile phones;
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• Considering the feasibility of a registered Tropical
Agriculturalist scheme to recognise achievement and to give
a stronger incentive for TAA membership to younger
members;
• Examining whether TAA’s future would be more secure by
collaboration or even merger with another professional
organisation.
There are clearly other possibilities, but we need to be realistic
and consider the challenges with which we are faced. It is
important to have our members’ views, so we are encouraging
focus group discussions at regional level and intend to carry
out a formal survey of members to help in determining our
future direction. We have already made an appeal for
assistance from members to help in the process of strategic
review, and would welcome ongoing support.
Following consultations with members, a one day workshop
of ExCo is envisaged with interested TAA members, to agree a
way forward. This will then be presented to TAA’s AGM in
December 2017.
Your participation in this crucial activity is important. Please
contact Jim or Keith with any offers of help, ideas or
comments; and when it is circulated, please complete the
questionnaire as a matter of urgency.

Jim Ellis-Jones and Keith Virgo
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Web Manager's Update
A new look for the TAA website
Our present website (www.taa.org.uk) was launched in 2011,
thanks to much hard work from Garry Robertson. It has
served us well. Since then, we have made many additions and
added new functions, aided by our efficient Web Developer,
including a comprehensive membership database/reporting
facility, self-entering career summaries and directory of CVs,
news from branches, and a system of email alerts to bring
regular news to members.
However, the site is now looking a bit dated and is cluttered
with excessive text: it needs re-vamping. ExCo has agreed to
fund an upgrade of the site, as part of our on-going plans to
develop a new future strategy for the TAA. We hope to have
the new front-end up and running later this year.
ExCo believes that the site should be designed to attract nonmembers to browse, while also serving the needs of members.
This could be as two sections: one outward-looking to appeal
to the public viewer and one as an internal membership section
to provide information required by members (with password
protection as appropriate). We propose to make the site
‘cleaner’ and less cluttered, reducing the currently excessive
amount of text on each page. Each of the pages in the main
menu will have a snappy piece of text, with image buttons to
drill down into the detail. This should make it easier to search.
We also propose to make the website mobile- and tabletfriendly, as many people access the web on smart phones and
tablets.

Publications and Communications (P&C)
Committee Update
Next issues of Agriculture for Development
Ag4Dev32, the Winter 2017 issue, will be a special issue on
Women in Agriculture. We are pleased that Christine Okali has
kindly agreed to guest edit this issue. Many items have already
been received, or are currently being drafted, but Members can
still send an article, news, opinion, letter or book review around
the theme, for consideration. Please send them to the
coordinating editor at paulag4dev@gmail.com.
Ag4Dev33, the Spring 2018 issue, will be another open issue.
We would be pleased to receive articles, news, opinions, letters
or book reviews for this issue.
Ag4Dev34, the Summer 2018 issue, will be a special issue on
Controlled Environment Agriculture – a theme that offers
exciting new opportunities for agricultural production in cities,
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Additionally, we plan to expand the Student & Early Career
Members pages, include a password-protected archive facility
for scanned versions of the earlier Newsletters, TAA ExCo
minutes, and miscellaneous documents. We also propose a
quick access icon for the site map and a search facility.
Moreover, the membership database will be upgraded using
modern software.
Meantime, we have further investigated the problem that
members with @btinternet.com addresses cannot receive
emails sent via our TAA server. We spoke to BT and they
suggest that members with an @btinternet.com address log
into their ‘My BT’ (www.bt.com) and turn off their ‘Web
Protect’. On the drop-down menu under ‘My BT’, go to ‘Set
up my Extras’, scroll down to ‘My Package’, click ‘Manage your
extras’; in the purple bar select ‘Web Protect’, if it has a green
tick mark, click on the icon, which takes you to ‘Web Protect’
details, click on 'Set up my Web Protect', when the green
button appears, change it to 'Off'. This should not affect your
vulnerability to SPAM, but should allow TAA messages to come
through. If you have problems or need guidance, call the
friendly staff at BT Swansea (0800 800 150, or 150 from BT
lines). Please let us know if this works!

Keith Virgo
Web Manager
webmanager@taa.org.uk

and in developing countries in particular. We are pleased to
announce that Ralph von Kauffman has agreed to guest edit
this issue. If you are interested in making a contribution to
this fascinating special issue, please contact the coordinating
editor at paulag4dev@gmail.com.
New member of the editorial team
We are pleased to welcome Dr Andy Ward to the editorial team
as a technical editor. Andy started his career in crop protection,
but since working on the DFID Research into Use programme,
he has really focused on enabling research to fulfil its
development potential. With his experience of managing DFID
projects, working for the CGIAR, and living and working in
developing countries, Andy will be a valuable addition to team.

Paul Harding
Coordinating Editor, Ag4Dev
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New TAA Coordinator for India
Girish established his own consultancy organisation,
Livelihood Solutions (http://www.livelihoodsolutions.org).
During his career he has worked on projects under
government, bilateral and multilateral funding and Corporate
Social Responsibility initiatives. These included the DFIDfunded Western India Rainfed Farming Project. More details
can be found under our Careers Summaries webpages
(http://www.taa.org.uk/career-summary-view.asp?CVID=43).

We are delighted to announce that Mr Girish Bhardwaj has
kindly agreed to take over as the TAA Coordinator for India,
following the sad demise of Sanjeev Vasudev. Girish has had a
diverse career spanning three decades, having been one of the
pioneers in promoting participatory approaches in projects
covering the fields of agriculture, rural development, natural
resources management, livelihood generation, disaster
preparedness, climate change adaptability/environmental
sustainability, water supply and sanitation, institutional
development and social development. He has focused on
ensuring replicability and sustainability of development
initiatives.

Girish has been a member of the TAA since 2015, but he has
been known to several members before that. Through his wide
links in the agricultural fields in India, he has ambitious plans
for developing membership and activities of the TAA in India,
in which we all support him. If any members are visiting India
and are in the Delhi region, we are sure that he would gladly
meet you:
Girish Bhardwaj, India Organiser, 144 Abhinav Apartments, B12 Vasundhara Enclave, New Delhi 100096.
indian_organiser@taa.org.uk;
Tel +91 1143 070984, Mob +91 98 918 74414

Keith Virgo
Chairman, TAA

TAA Caribbean Study Tour 2016
Introduction
From the 1920s, the British Colonial Service and later the
Ministry of Overseas Development (now DFID) sent both
British and Empire/Commonwealth nationals to be trained at
the Imperial College of Tropical Agriculture (ICTA) in Trinidad.
Many of these students became Agricultural Officers and
Advisors across the Empire/Commonwealth and
internationally. The 1960s saw the last UK students attend the
Diploma in Tropical Agriculture course at ICTA, by then part
of the University of the West Indies (UWI). To commemorate
this event, fifty years on, a group of TAA members and partners
toured the West Indies. Ten travelled by cruise ship (Figure 1)
which visited several islands. Another member made separate
arrangements, joining the group at several points on the tour.
He was the only former ICTA student to visit the UWI campus
at St Augustine, parts of which were still familiar, but there had
been major developments over the intervening 50 years.
Tim Roberts organised the UK side of the visit, but it would
not have been possible without the immense work of TAA
member Bruce Lauckner, based at the Caribbean Agricultural
Research and Development Institute (CARDI) in Trinidad, with
the support of Barton Clarke, Executive Director of CARDI who
arranged for CARDI staff on the islands visited to prepare a
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Figure 1. TAA members aboard the cruise ship in the Caribbean.

programme, and where possible, to accompany us. We were
also fortunate that our visits to Antigua and Montserrat were
organised by TAA member Jane Guise who currently lives and
works on Montserrat. The cruise ship visited 11 islands
throughout the Caribbean, including the French islands of
Martinique and Guadeloupe, where it was hoped the group
would meet with French National Institute for Agricultural
Research (INRA) officials and possibly see some ongoing field
work, but a late change in the ship’s itinerary made this
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impossible. Other islands visited, where tourism has largely
replaced agriculture, were St Martin, St Kitts and Tortula.

St Vincent and the Grenadines
The Grenadines are almost entirely focused on tourism, whilst
agriculture remains an important economic activity on the main
island of St Vincent, which is mountainous and heavily forested.
Some 26 percent of the land area is dedicated to agriculture
(which contributes 8 percent to GDP). Major agricultural
enterprises include bananas, coconuts, sweet potatoes, dasheen
and eddoes (taro), arrowroot, spices and mixed livestock, both
for the local and largely regional export market. The island no
longer grows sugar, and the once major banana export industry
to the UK has largely disappeared as a result of changes in
international trade regulations. The botanic gardens, the first
in the Western Hemisphere, are famous for cultivating and
distributing breadfruit, introduced to the Caribbean from the
South Pacific. The group travelled to the CARDI field station.
Plots of dasheen (taro) varieties have been introduced from all
over the world, and are being compared for suitability for local
production. At the nearby tissue culture centre, a Taiwanese aid
project, now handed-over to the islanders, we saw through the
window some of the procedures involved in producing diseasefree planting material.

Antigua
The day started at Antigua Fisheries Limited, which provides
services for its members including: marketing the sale of small
fishing items, bait, ice and ice boxes and a consultancy service.
Fishing is now picking-up, and there is a closed season for
conch and different fish species, with the coast guard
protecting the territorial waters, although there are incursions
by French and Japanese vessels into the 200 mile economic
zone. Main outlets are hotels and restaurants who take the
larger fish such as tuna and kingfish, with snapper being a
favourite. High prices are paid for lobster. Shark are caught
for shark oil, while the fins are used by Chinese restaurants.
Cades Research Station is the main propagating station for
the Antiguan Black Pineapple with an area of 36 acres. Cash
constraints prevent expansion and the planting of new areas.
The Black Pineapple may have been introduced by the Arawak
people centuries ago, it has a soft core so is entirely edible and
appears to be a variant that has emerged locally. The station
also multiplies planting material of cassava and sweet potatoes.
Sanderson Estate Protected Culture Trials comprised two
screen houses providing a protected environment using
pearlite as the rooting medium with controlled hydroponics.
The concept is to mitigate climate change and to demonstrate
reduced water use through water harvesting and controlled
application. The project funded by USAID, local Government
and a private Jamaican company. Rainwater is collected in
16,000 gallon tanks, and it is anticipated that no additional
pumped water will be required. Drip irrigation supplies a mix
of water and nutrients, starting one hour before sunrise until
an hour after sunset for 3 minutes every half an hour.
Nutrients are mixed in separate tanks for different crops at a
pH between 5.0-6.5 and an electrical conductivity (EC) of 3.8
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millisiemens. The first crops were tomatoes and bell peppers,
and the tomatoes are hand pollinated by vibrating the flower
stalks either daily, or on alternate days, when humidity reaches
70-80 percent. Leaves and clusters are pruned weekly and
suckers removed. The production cycle is around 7-8 months.
Although impressive, the general view of the TAA members was
that while of interest, the expensive infrastructure and
manpower required would not enable it to become
commercially viable.
The Gilbert Agricultural and Rural Development (GARD)
Centre is a Centre for rural skills training, now in its 27th year.
It began as an agricultural training project funded by Canada,
and now offers a range of disciplines including IT skills and
business management to engage young people. It provides a
route for more practical-minded youth who may have
completed school but left without obtaining formal
qualifications. It markets itself through radio/TV, social media
and word of mouth. It receives a small subvention from
government, but is mostly funded by applying to donor
agencies, while some administration costs are covered by the
UK Methodist church. To date it has trained >4,000 people.
A tracer study showed 72 percent of men and 68 percent of
women subsequently found employment after training. The
Centre caters for people with disabilities, with courses for the
blind and hearing-impaired. Some trainees have subsequently
moved on to the university. A typical course lasts 12-14 weeks,
but some, such as hospitality and tourism, may take 6-12
months as they take place in conjunction with other
institutions. The Centre has a 5 acre demonstration farm while
practical training on welding and plumbing is located
elsewhere. As there are no boarding facilities all trainees have
to travel to the Centre daily.
At CARDI’s research station, Bradbury Browne, the officerin-charge, explained that research on each island is specific,
and Antigua specialises in roots and tubers, especially sweet
potatoes and cassava. Research includes preparation for global
climate change, including multiplying and storing crop
varieties which could be required in future scenarios. The
station provides storage facilities in a seed bunker for hot
pepper seed, such as Scotch Bonnet and Indian Red, with
sufficient capacity to meet the needs of the Caribbean in the
case of loss through flood and hurricane damage. Germination
tests with four replicates ensure viability with checks every 714 days. Only pepper seed with 90 percent viability is
dispatched to farmers. The station also produces two node
cassava cuttings from mature stems. Local varieties of
pumpkin seed are also protected and stored.
The hives at the relay station on Antigua were in a well-sited
apiary of about ten or more frame hives. These hives appeared
to be well-made and the bees were very active at the time of
the visit. There was evidence of good forage in the area. The
type of beekeeping being practised in Antigua, and elsewhere
in the Caribbean, in based on the use of European bees (as
opposed to African-type bees) as there are no indigenous honey
bees. Hanging in a tree nearby was a fixed comb beehive, made
of what appeared to be a paper mâché like material. It was said
to have been imported from the USA and was used as a decoy
or ‘catcher box’ for wild swarms. It looked excellent for the
purpose.
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Montserrat
The group met Claude Hogan, the Minister of Agriculture,
who explained that following the volcanic eruptions in 1997,
almost two-thirds of the island is now an exclusion zone
(Figure 2). Farmers are now cultivating smaller plots. Chicken
and egg production has increased as a substitute for imports,
although this has yet to meet 100 percent of island needs.
Montserrat has a large number of feral pigs, sheep, donkeys
and cattle in the exclusion zone which, if killed in the hills,
have to be eviscerated and then brought to the abattoir within
a short time period to meet UK health regulations. The many
feral animals are now causing considerable environmental
damage and plans are afoot to encourage hunting and rapid
transport to the abattoir to utilise this food source.

Figure 2. Most of Montserrat’s former capital, Plymouth, is now engulfed in
pumice and lahar flows.

An export trade in chilled lettuce to Antigua was halted by
generator failure, although there is an attempt to establish
small-scale net houses. The new agricultural policy intends to
promote lettuce, tomatoes, cabbage and pumpkins.
Phytosanitary problems were encountered with bananas from
Dominica, so imports are now banned, although this has led
to a limited choice being available locally. The Minister is
looking to set-up a small processing/packaging facility for
cassava flour production. A lack of inputs to maintain a dairy
industry has resulted in milk being imported from Miami.
Goat’s milk is not consumed.
The Minister remains pessimistic on the prospects of a revival
of agriculture in the Caribbean. The major problem is a failure
to attract youth into agriculture, and visits to two schools
confirmed that agriculture was not a career option being
considered. Access to the small amount of viable agricultural
land is difficult. Government rental for land is EC$
150/acre/year, but is being increased. The Minister would like
to see a revival of a small sugar industry, demonstrating the
former culture of the island, linking this with a niche rum
market and tourism.
The Montserrat Farmers’ Association emerged from
support provided by Christian Aid following the volcanic
eruptions. Projects were funded from a range of sources, with
15 farmers receiving initial training from CARDI. Others have
joined subsequently and there are now around 50 members
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who meet monthly under the leadership of Claude Browne.
The Association supplies mostly inputs such as seed and
fertiliser, and would like to become more involved in
marketing. It is registered with the Caribbean Farmers
Network, which works in Jamaica and the Windward Islands
on the export of root crops, and enables participation in
knowledge exchange and visits. Those TAA members visiting
Montserrat were interviewed by Claude for his regular Farmer’s
Corner programme, which was broadcast on December 8th
2016.
Infrastructure for the Montserrat Abattoir was provided by
the Caribbean Development Fund, while the government
provided the equipment, which is Italian. This modern state
of the art abattoir will improve community health and is
currently managed by TAA member Jane Guise. This abattoir
was in marked contrast to the one seen on Antigua, which has
a higher throughput of animals and a greater demand. All
domestic animals on Montserrat have to be slaughtered at the
abattoir, but limited numbers result in slaughtering taking
place only on Wednesdays. Meat is hung in the chill room for
a day, and the first 24 hours is free, after which chilled or
freezer time is charged, as is further butchered into joints.
We visited three 40x40 foot netting tunnels with polythene
roofs, funded through competitive bidding for FCO funds by
the Farmers’ Association, and now being operated by Hodge
Daly. Water is gravity fed from adjacent tanks. Crops grown
are peppers and tomatoes, and although most insect pests are
excluded, whitefly still enter, while powdery mildew and
Botrytis are problems. Crops are grown with hydroponics
using a coconut fibre medium with ready mixed fertilisers:
4:18:38 (N:P:K) plus Mg and Ca for tomatoes, and 11:11:40 for
peppers, with the high K rates ensuring sweetness.

Barbados
Although the cruise started and ended in Barbados, there was
only one day during which it was possible to see something of
the island and its agriculture. A tour of the island saw sugar
cane, cotton and root crops, which represent the major crops
being produced. The land area of Barbados is 430 km2, and 32
percent of this is used for agriculture, mostly crops. Ten
percent of the nation’s population (291,000) is involved in the
industry, which contributes 2.8 percent of the GDP. Barbados
has a different feel to the other islands and obviously benefits
from the huge growth in tourism over the past half century.

Grenada
Agriculture is more important to Grenada than most other
islands of the Eastern Caribbean. The industry contributes 10
percent of the GDP, and employs 11 percent of the 111,000
population. Some 32 percent of the area of the island is
utilised for agriculture, mostly tree crops such as cocoa,
nutmeg, bananas, avocados and citrus. Other crops grown
include sugar cane, root crops and vegetables. Much of the
agricultural produce is either processed locally or exported.
At St Georges, the TAA group met Elizabeth Warham (TAA
General Secretary), who was the guide for the day. The first
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stop was CARDI’s annual meeting, attended by their staff,
extension officers from the Ministry of Agriculture, farmers and
secondary-school students. A general discussion included the
provision of local agricultural produce to hotels. Whilst this
seems an attractive opportunity, in practice it had not proved
possible for Grenadian farmers to meet the required quality
and quantity of produce.
At a nutmeg processing plant, we saw how mace, which
surrounds the nut, is removed before the nutmeg is dried over
several weeks. The shell is then cracked to extract the kernel,
which is sorted into different sizes before packing for sale. At
the Mount Edgecombe Plantation, various tree crops were
examined including nutmeg, cocoa and citrus. A visit to a
nearby chocolate factory showed the various processes making
use of locally grown cocoa beans. Different additives were
mixed into the chocolate, including ginger and nutmeg –
sampled eagerly by the group.

Dominica
CARDI had arranged for Adrien Bannis, a local farmer, to host
the TAA group. We visited an inland valley occupied by many
small farms, organised into a cooperative. Mixed cropping with
tree crops and annual crops seemed the norm. We saw large
areas of agroforestry with mixed fruit trees and root crops
including: Buns (calabash tree), Yellow Passion Fruit, limes,
nutmeg, sapodilla, cinnamon, and Moringa oleifera, whose
fruits and leaves are consumed as vegetables. CARDI had
planted on-farm trials comparing varieties of sweet potatoes:
Beauregard, Jeajune and a red skin type, with the intention
of looking at resilience to water shortage under future climate
change scenarios. Some bananas exhibited symptoms of Black
Sigatoka disease but other, well-maintained banana plantations
were observed with bunches bagged-up at flowering stage to
protect against thrips (Figure 3). Bananas are sprayed every
14 days to prevent Black Sigatoka disease. All bananas are sold
locally at EC$40/box.

Editorial

of the land is devoted to agriculture, two-thirds of which is
planted with tree crops including bananas, mangoes, avocados,
and cocoa (mainly for export). Agriculture contributes three
percent to GDP. While agriculture is still important to the
economy, it is losing ground to industry and tourism. The
CARDI Officer had only recently been transferred from Belize
and was unable to explain CARDI’s programme in any detail.
Well-managed banana plantations were seen in the fertile
Roseau Valley, where land once owned by Geest has been
subdivided into small farms, most still producing bananas.

Tobago
Only one member managed to visit the island, and he spent
two days with Karl Murray, the Research Officer (formerly
designated Director of Agriculture). Government subsidies to
improve local food security have largely failed, and the
provision of subsidised inputs of animals and seedlings has
undercut the market and hindered the development of the
private sector. Most farmers in Tobago are now part-time and
labour is both unavailable and expensive. The youth
apprenticeship programme has not been a success. Attempts
to introduce organic farming have not been adopted as farmers
use few chemical sprays, the market is insufficiently developed,
and reluctant to pay premium prices for organic food.
Very little of the 9,000 acres of cocoa growing in the 1960s are
still in production, apart from a small area producing artisan
chocolate for a French company. Most estates were badly
damaged by hurricane Flora in 1963 and were subsequently
sold for development or taken-over by government – who let
them out in small blocks for other uses – or they have been
abandoned. Formerly yields of 1,000 kg/ha were obtainable,
but harvested yields are now 100-300 kg/ha. Infrastructure,
such as fermentation and drying areas, has fallen into disrepair
(Figure 4), much of the Immortelle shade has been lost, and
the cocoa trees have not been pruned. Black pod is rampant,
and parrots have become the main pest of mature pods, having
increased both in number and having a wider distribution than
before.

Figure 3. Bananas protected at flowering from thrips and bird damage.

St Lucia
The island is 616 km2 in area, with a population of 164,000, of
whom 22 percent are engaged in agriculture. Some 17 percent

Figure 4. Industrial archaeology – the remains of the cocoa industry on Tobago
after 30 years of neglect.
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Most coconut estates were decimated by hurricane Flora and
never recovered. Government attempts to improve coconut
yields have been hampered by red palm mite, leading the
government to establish a coconut nursery to produce palms
tolerant to the mite. Golden Grove Estate is one of the few
family estates remaining in private hands, demonstrating the
problems and difficulties that beset estate agriculture.
Originally under coconuts, few are now harvested for sale, and
attempts to diversify into sheep, bananas and pigeon pea have
been discontinued due to theft, the destruction of fences, and
illegal grazing, against which the authorities have consistently
failed to take action. The elderly lady owners continue to raise
cattle (crosses between Jamaica Red, which develop faster, and
Brahmin) which are less prone to ticks. The Jamaica Red
survives the dry season well, but when pastures are very dry,
animals are fed 2-3 times weekly. The estate is selling-off land
and reducing the size of its herd.
Two former estates, Blenheim and Studley Park, were
acquired by government in the 1970s as sheep and goat
improvement and breeding centres. Four breeds of sheep
are kept: the Barbados Black Belly, the Persian Black Head,
the Virgin Islands (St Croix) white and the West African (Figure
5). The latter now has local characteristics which would enable
it to be registered as a breed. Pure lines are maintained. Local
farmers are importing Dorper sheep, which are meatier and
heavier, but further selection is required. All are hair rather
than wool sheep, and the main external parasites are mites –
but there is no dipping, only occasional spraying.
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Animals at the centre are housed in a semi-intensive system,
kept in sheds on slatted floors overnight. Diseases include
Gaseous Lymphoma and Johne’s disease, both of which are
debilitating and lead to under-performance. The animals are
grazed during the day and fed a mix of chopped elephant grass
and Brachiaria. Pangola grass has become an invasive species
in Tobago although it is still used widely for grazing. The prime
purpose of the stations is to provide breeding stock to farmers.
Animals are sold at a subsidised price of TT $ 200/animal but
most are then fattened privately and sold for TT$1200-1500.

Conclusions
As they did in the 1960s, the people of the West Indian islands
still offer a genuine friendly and welcoming reception. It was
with some surprise and shock that we noted in many islands
the decline in the contribution crop exports make to GDP, in
some instances now virtually nil. Agriculture, always risky in
the islands, has been replaced by seasonal tourism. Production
of bananas, sugar, cocoa, coffee and coconuts, examples of
once flourishing export enterprises, have now gone, except for
limited local and regional sales. In particular, few of the islands
produce their own milk, with the bulk now supplied by longlife milk from Miami. On the various occasions when we met
young people, the prospects of agriculture as a career were
hardly mentioned, and with an aging farming population, the
future of small farms in the Caribbean appears in doubt. Some
examples, such as one owned by Adrien on Dominica, did
provide an exemplary example of what is possible. Also, the
excellent training Centre on Antigua was another highly
successful initiative in providing opportunities for young
people.
Unfortunately, the role of CARDI appears diminished by
frequent moves of staff and a somewhat top-down relationship
with the working farmers. The excellent Farmers’ Association
on Montserrat appears to set an example of how to galvanise
the rural community. A big thank you to Bruce and CARDI for
facilitating our visits; it was a pity we could not experience the
work of INRA on the French islands.

John Hansell

Figure 5. A West African sheep on Tobago with local breed characteristics.
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TAA SW Conference on Water resources and fisheries
management, held at Bridgewater College, Cannington,
on 16 March 2017
Conference report
Our conference began with a short welcoming address by the
Principal of Cannington, Simon Grundy, who explained that
Bridgewater and Taunton colleges have recently merged and
will form Taunton University. Rodway Farms have received a
£4m investment; £1m is invested in a new restaurant to help
facilitate the hospitality and catering courses. The fact that
was most startling was that the agricultural sector with 80
freshers (first year students) received a greater student intake
than any other course. The Principal said that ten years ago
most applications were for equestrian studies and turf
management; now it has transformed. For us agriculturists,
we knew it would have to come, but what damage did the
neglect of agricultural education cause during the 1990s and
early 21st Century? Plymouth University chancellery rid itself
of Seale-Hayne, and likewise Imperial College London disposed
of Wye College. Our only disappointment of the day was that
no Cannington students were able to attend because of ‘in-thefield’ assignments.
Once again we enjoyed some excellent papers and always a
number of common features emerge. What struck one is how
precious a commodity is clean water and how in the UK, like
many other precious things, we take it for granted. The
amount we waste is awful, whereas in other countries
populations die for lack of it and wars have been fought for
access to water.
TAA SW Chairman John Wibberley presented an
Introduction and overview of global water and fisheries
issues. This overview ranged wide and reviewed the many
conflicts associated with water shortage, loss, and poor quality,
causing diseases, and the pros and cons of water management
for fish farming (see below)
Mrs Joanna Uglow, Resource Protection Adviser, Farming
and Wildlife Advisory Group (FWAG), SW Somerset, The
principles of water management right here, related to
FWAG experience.
Mrs Uglow is engaged in an FWAG 20-year plan to improve soil
infiltration of water and prevent damaging run-off. This is
achieved by visiting farms to encourage farmers to join the
project and develop a plan for their farm. Historically efforts
were to dredge drains regularly to increase the rate of run off;
but this, coupled with declining soil structure generally, caused
much soil loss and consequent silting. The plan now is to
create natural flood management by improving soil structure
and so increase water absorption capacity, coupled with other
measures. Over-winter cover-crops, such as oats, are being
used to increase soil organic matter content. Temporary infield filter barriers can be created to slow run-off, together with
more permanent in-field bunds, plus silt traps which prevent
run-off onto roads. Tree planting increases water absorption
and the canopy reduces the damaging ‘bombarding effect’ of

rain. Natural flood plains hold back water and some excavation
is planned to increase their capacity with the aim of slowing
water flow. To date 160 structures have been completed with
another 170 planned.
It was very encouraging, yet again, to learn of a project where
the need to increase the organic matter in the soil (to increase
water infiltration) has been recognised and is being acted upon.
Mark Thomasin-Foster CBE and Mrs Bea Davis presented,
The headwaters of the Exe and Upstream Thinking:
concept and progress so far.
The project is working with farmers and land managers to
ensure good water quality in the catchment area of the River
Exe. It is part of South West Water’s Upstream Thinking
programme. It covers 27,500 hectares and includes the many
upper Exe tributaries and the Wimbleball reservoir. The
programme of support for farmers will consist of advice,
training and events. Specialist advisers from FWAG South
West are available to carry out free farm advisory visits to 50
farms in high priority parts of the catchment and provide
confidential reports. Grants are available.
This is another example of a good local plan which is
addressing the need for conservation and the restoration of
land and rivers. Put all these local plans together and we might
eventually restore our environment.
Mark Thomasin-Foster asserts that water is national capital
and explained that water courses and rivers in private hands is
unique to the UK. Water to the centre of the river is owned by
the adjacent landowner; if land is owned on both sides, then
the whole river is owned. However, this unique situation may
be an advantage because appeals to private landowners via this
project can be more effective than wrestling with government
bureaucracy. Some interesting facts emerged. In the UK only
4 percent of river water is extracted; while in Spain it is 40
percent. For spate rivers, for example the Exe, there is a huge
difference in flow between high and low tide. Farmers need to
know land water flow and include water management in their
business plan.
Mrs Bea Davis, Upstream Thinking plan.
This plan provides a number of initiatives to help farmers and
landowners with advice, training and ‘rights of way’
management and capital grants. In the higher land areas, river
sediment is problematic. Ring feeder poaching feeds soil into
streams and can be countered by moving stock from river
drinking with bank erosion by awarding grants to pipe water
to drinking troughs. Grants are available for rights of way
repairs and maintenance. ‘Species management’ is compelling.
A number of invasive species are present throughout the whole
of the River Barle SSSI (Exe tributary) including Japanese
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knotweed, Himalayan balsam, Montbretia and signal crayfish.
The vegetation poses a threat through outcompeting native
species and, in the case of Himalayan balsam, destabilising the
riverbanks when it dies back over winter leaving banks
vulnerable to erosion. Montbretia now covers the banks of
quite a large stretch of the River Barle SSSI, to the exclusion
of all other vegetation. It is also beginning to extend inland
into another SSSI. Signal crayfish cause many problems,
including predating fish eggs and insects, reducing the ability
of important species of fish, such as salmon, to reach maturity.
They also destabilise banks and can even cause the course of a
river to change over time.
Legislation restricts counter-measures. Species are protected.
Sterilising male crayfish is attempted but catching them is
difficult. Fencing is not allowed, so cordoning areas to
eradicate invasive Montbretia is not possible. This is very
frustrating for environmentalists trying to take rebalancing
action.
Chris Finney, TAA SW Member, presented a paper on Shrimp
aquaculture in Bangladesh. See summary below.
David Wendover TAA SW and BOAT Chairman with Neil
Wendover presented Developments in warm water
aquaculture and destinations.

Agriculture for Development, 31 (2017)

tilapia. Breeding yielded huge increases in bodyweight
between 2000 and 2010, but increases then plateaued
(unsurprisingly?) and ‘early mortality syndrome’ emerged with
a new wave of poor sanitary causes, again, a consequence of
over intensification. It is felt that new holistic countermeasures are required.
Tilapia is the most widely farmed fish. Consumption is high
in Asia, but a third of it is consumed in Egypt. Tilapia is fastgrowing but prolific continuous breeding is leading to smaller
fish; but it is claimed there are ways of negating this trend. In
Africa the constraints to aquaculture are poor access to
supplies, bureaucracy, poor finance; familiar problems in
developing country situations.
Four percent of global animal feed is sourced from aquaculture.
Fishmeal and oil is used; fish oil for example comprises 57
percent of salmon feed. Fish meal and oil in animal feed
increased between 2000 and 2011, but this is unsustainable
and the drive is now to find alternatives. Dried insects is one
option; protein from naturally occurring microbes another.
The advantages are that they are traceable and safe. Canola oil
from rapeseed needs to be processed to remove the wastes, but
is not yet proved to be safe. The delivery of feed needs to be
improved.

Aquaculture comprises 50 percent of the world’s seafood
production. A big increase in world fish production is
predicted from 2015 to 2025, mainly in underdeveloped
countries (7 percent only in the developed world). More than
90 percent of aquaculture production is in Asia; Europe is
second at 2.4 percent.

A Forum was then held to discuss the day’s presentations. As
if we did not know already, the speakers highlighted what a
precious commodity is water, which if we are honest with
ourselves, ‘in the West’ we so frequently take for granted. So
too, the importance of efficient and humane fish husbandry to
prevent diseases destroying this valuable source of protein,
especially in developing countries.

But there are problems. Over-intensification and lack of
regulations have led to environmental pollution and diseases
of which 55 percent are bacterial, 23 percent viral (against
which vaccines are developed), 20 percent parasitic, and 3
percent fungal. Top of the eight main species are carp and Nile

The TAA SW chairman summed up the day’s proceedings and
Mr Tim Roberts concluded with a vote of thanks to our
excellent speakers.

Ray Bartlett

Overview of global water and fisheries issues
John Wibberley
The famine declared in 2017 in parts of Nigeria, South Sudan,
Somalia and Yemen is in part attributed to conflict, but much
exacerbated by drought with increasingly erratic rains.
Improved resource management of both water and fisheries
are significant long-term requirements. The 2015 UN
Development Goal No 14 states: “Conserve and sustainably
use the oceans, seas and marine resources”. While water and
fish scarcity (both freshwater and sea species) are challenges,
so are floods and means of slowing flows! Thus both water
and fish-stock management are themes of this overview.

Water
The term ‘resource wars’ entered the international
management vocabulary around 1980. Capture and control
of water catchments is seen as motivating land grabs. Some
89 percent of the world’s people have access to ‘improved’
water supplies, with huge variations from 93 percent in India
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- meaning that 90 million people there do not have such
access, to 33 percent in Somalia where 6.5 million people do
not have access to improved water sources. Arguably, water
security is the priority within ecosystem security along with
food, energy, livelihoods and geopolitical security. It is the
most crucial element within natural capital and its judicious
management is vital for both quantity and quality.
Diarrhoea is associated with poor water, defective sanitation
and inadequate hygiene, with some 4 billion cases/year
resulting in 1.8 billion deaths (90 percent children under 5
years old). Basic home improvements such as pit latrines and
adjacent tip-taps for washing hands with soap can cut deaths
by 33 percent. Alongside this is protecting water sources by
such measures as spring-capping. By contrast with both
chronic and acute water shortages in remoter rural areas, is
the huge wastage of water in hotels and profligate forms of
tourism and irrigation. Since some 70 percent of the world’s
extracted water is used for irrigation, it is vital that this
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irrigation is as efficient as possible. On a smaller scale, such
more careful irrigation may include collecting roof-water,
building local small-scale dams – notably sand-dams (Lasage
et al, 2008), using bucket-lines with drip irrigation for
vegetables, and micro-catchment rainwater harvesting. On a
larger field scale, drip irrigation as developed in Israel during
the 1960s and 1970s offers a means of effective water rationing,
along with some of the pioneering precision agriculture now
much vaunted by agritech proposals. Impressive field-level
doubling or more of yields is being achieved on a huge scale
through Conservation Farming, the effectiveness of which is
substantially based on water conservation within the soil,
coupled with disciplined crop management.
Integral water management can supply domestic and
agricultural water requirements while simultaneously yielding
fish from reservoirs, energy via hydro-electricity, and
supporting sustainable tourism including sport fishing. Some
72 percent of the earth’s surface is ocean and some two-thirds
of this has historically been classified as ‘high seas’ where no
nation is designated to manage it. Ezekwesili (2016) urges
support for the UN Global Ocean Commission and the
International Marine Organisation (IMO), and for initiatives
such as the 2015-25 Decade of African Seas and Oceans,
which seeks to regenerate oceans for the benefit of all –
including regulating illegal and exploitative industrial fishing.

Fisheries
There are too many fishing boats chasing too few fish,
necessitating international monitoring, policies and
management (Ezekwesili, 2016). Clover (2005) presented a
comprehensive overview of the global fishing situation,
inspired (see page 88) by one of his fishing heroes, Michael
Graham once of Lowestoft Laboratory UK, who proposed ‘The
Great Law of Fishing’ – Fisheries that are unlimited become
unprofitable, echoed by Hardin (1968). The 1992 collapse of
Newfoundland cod fisheries well-illustrated this truth. Possible
fishery management alternatives may include:
• Continued trawl fishing guided by increasingly sensitive
precision fish locators: beware!
• Large-scale ocean aquaculture for world markets, including
coastal cage-fisheries: caution.
• Smaller-scale aquaculture via communal and farm-based
fish ponds: manage well.
• Selective line-caught fishing to ensure more discriminating
and slower off-takes: monitor.
• Regulated fishing at sea, on rivers and lakes via local
management agreements: collaborate.
India proposed in 1990 to provide some 8 million new jobs by
2000 through developing aquaculture around its coasts, a feat
it achieved with the parallel loss of protective mangrove
swamps while capturing the lead in global prawn exports.
While challenging FAO’s rather simplistic prognosis that ‘more
aquaculture’ is the likely solution to overfishing (though it has
been!), Clover (2005, page 188) complimented their analysis
of the pressures affecting world fisheries. Iceland, with its use
of Individual Transferable Fishing Quotas (ITQs) and severe
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penalties for illegal fishing gets better marks from Clover
(pages 195-202) than most other administrations of fisheries
– especially the EU. However, New Zealand’s pioneering of
marine reserves is acclaimed by Clover (Chapter 14) and
commended for other coastal waters to provide integrated fishstock management, ecosystem renewal and sustainable
tourism. UK’s Marine Nature Reserve around Lundy Island
gets only passing mention.

Fish farming in Africa
The present writer’s interest in fish farming began in the mid1970s when we lived close to the Panyam Fish Farm, Nigeria,
then said to be Africa’s largest at 309 ha. Under Government
control since its establishment in the 1950s by Austrians using
Cyprinus carpio, it became so moribund by 2016 that the
Plateau State Government entered a Public-Private Partnership
with Solbec Ltd in an attempt to resuscitate the internally
generated revenue (IGR) of Plateau State Government. It is
reckoned to have the capacity to produce about 4.9 tonnes of
fish per hectare and over 10 million fingerlings annually.
Plateau State also has about 20 dams and reservoirs with an
estimated water surface area of 673 hectares, as well as 12
natural lakes with a water surface area of about 365 hectares.
In addition, of over 1,000 abandoned mining ponds in the
State, already 24 have been certified fit for fish production.
Fish farming observed and encouraged elsewhere, in both East
and Southern Africa and India, has featured notably Tilapia.
Tilapia are warm-water finfish native to West and Central Africa
which have spread widely throughout Africa and elsewhere in
the tropics where water temperatures are around 25ºC, and
they can reach marketable size of 200-400g each in six months.
Unlike salmon, they are non-carnivorous and can grow on
simple diets of algae and zooplankton in ponds. Tilapia can be
cooked whole or filleted; they can be smoked, dried or frozen.
Tilapia are very adaptable, being tolerant of poor water quality
– high turbidity, low oxygen tensions (they can gulp air at the
surface for limited periods); they must be protected from
predators such as monitor lizards and fish-eating birds. Tilapia
are now classified into three genera - Tilapia, Sartherodon and
Oreochromis; the last two are mouth-brooders and females of
300g can brood from 200-400 fry (baby fish). Most of the
species farmed are of the genus Oreochromis; according to
Arrignon & Dickson (1998) O. niloticus is regarded as the best
for most fish farms, being able to feed omnivorously on both
plankton and larger, supplementary food particles (such as rice
bran and soya, groundnut or cottonseed cake). They note that
all Tilapia tend to breed at small sizes when their population
densities are high, but O. niloticus shows this tendency to a
lesser extent and only breeds at larger sizes. Strategic
introduction of small numbers of predatory Gymnarchus fish
can also help to overcome the problem of some Tilapia
overcrowding with size limitation. Production for pond
systems fertilised (with compost or manures), with water
above 22ºC, and unsexed fish stocked at 1-2 per square metre,
can be around 3-4 t/ha/yr, up to 5 t/ha/yr with supplementary
feed (precision fed). These yields can be doubled with all male
fish and with partial removal of fish to avoid overcrowding.
Addition of fresh water to dilute accumulating ammonia plus
aeration with solar-electric-operated paddle wheels can
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intensify production even further to achieve stocking rates of
around 40,000 fish per hectare yielding some 20 t/ha/year.
Self-cleaning tanks prevent Tilapia breeding and enhance
growth rates yet faster.
Tilapia can be grown in combination with deep-water padi rice,
or with retted cassava (soaked to remove its toxins) when
Tilapia can yield 4 t/ha/year. A rice padi can also be a good
nursery for growing fry to 30g. Animal pens can be built over
ponds to supply manures – pigs and poultry being both
commonly used, so that Tilapia suit integrated farming
systems of various sorts, as done long ago in traditional
Chinese farming systems (King, 1911)! Let’s integrate water
and fish better now!
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Shrimp aquaculture in Bangladesh (summary)
Chris Finney
Introduction
Shrimp aquaculture in Bangladesh began on a significant scale
in the 1970s, since when it has become an important industry
in much of the country’s coastal zone. The two main species
in Bangladesh shrimp aquaculture are the Asian Tiger Shrimp
(Penaeus monodon), Bangla name bagda, and the Giant
Freshwater Prawn (Macrobrachium rosenbergii), Bangla name
golda. Bagda are farmed in brackish and saline water, whereas
golda are farmed in fresh water.
The principal bagda farming areas are the coastal areas of the
southwest, mainly Khulna Division, and the Cox’s Bazaar area
of the southeast. Golda production is also concentrated in
Khulna Division, with a little in other regions such as
Mymensingh. In 1997 the total bagda areas farmed were
129,000 ha in the SW region and 29,500 ha in Cox’s Bazaar,
with an average farm size of 10-11 ha. There has been little
expansion since then. National golda production has expanded
rapidly, from a base of only 1,000 ha or so in 1985-90 to some
30,000 ha in 2005. In contrast to bagda culture, golda farming
is a small-scale operation, with an average farm size of only
0.29 ha in 2005. As a fresh water-based system, there is
considerable scope for expansion of golda production to other
parts of the country further from the coast.
In 2014, total national shrimp (including prawns) output was
148,000 tonnes from aquaculture and 92,900 tonnes from
capture fisheries. Shrimp production accounts for 4 percent
of GDP and 2-3 percent of exports (US$ 500 million in 2014),
the latter coming mainly from aquaculture.
There has been much controversy surrounding the bagda
industry, largely with regard to reported adverse environmental
and social impacts. In contrast, the golda industry has
attracted little adverse comment.
Physical conditions in Bangladesh are very favourable for
shrimp production. The SW region bagda areas are on lowlying deltaic land, mostly within coastal polders. Its extensive
network of river channels and canals enables the large
ponds/lagoons (ghers) used for bagda production to be filled
and emptied by tidal flow (Figure 1). Little dry season
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cropping is possible in these coastal areas due to the lack of
irrigation potential (lack of fresh surface water in the dry
season and little fresh groundwater). Monsoon rice (aman) is
therefore the only possible major field crop. Thus bagda is
essentially the only major farming enterprise available for the
SW region dry season.

Figure 1. Bagda ghers in the south west region.

The bagda industry
Bagda culture is mainly a traditional low input extensive
system. Its principal non-labour input is post-larvae (PL)
shrimps (the shrimp fry). Few commercial feeds or chemicals
are used, just locally available feeds (wheat and rice bran etc).
In the SW region, bagda production takes place from
December to June, followed by leaching of salts and then the
planting of the aman rice crop on the same land. The rice
harvest is completed in October/November, after which the
next bagda season begins. A common problem is that
insufficient time is allowed after the bagda harvest for
adequate leaching and land preparation for the following aman
crop, resulting in substantial reductions in rice yields. Analysis
indicates, however, that this loss of returns from the rice crop
is more than compensated by the returns from bagda; ie
although rice and other agricultural returns would be greater
in the absence of bagda these are far outweighed by the high
returns which bagda provides (US$970/ha in the author’s
analysis in 1999).
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In Cox’s Bazaar the seasonal pattern is very different, with
bagda
production
running
from
May/June
to
September/November, followed by salt production on the same
land. Yields in both Khulna and Cox’s Bazaar are relatively
low, at 100-200 kg/ha shrimps plus limited quantities of fish.
In SW Region initially the producers were mainly local small
farmers, but the industry is now increasingly dominated by
businessmen and the rich and powerful, especially outsiders.
This has had serious social impacts.
Numerous adverse impacts of the bagda industry have been
reported and widely publicised, including: salinisation of the
local environment and its consequent damage to local
agriculture and vegetation; major social conflicts and tensions,
powerlessness of the smaller shrimp farmers, and land
grabbing; and the bycatch and overfishing problem with the
collection wild shrimp fry (however, the use of hatchery fry
has increased greatly in recent years).
On the other hand, bagda culture clearly produces major
economic and income benefits, at both the local and national
level. The key point is that limited alternatives exist for
increasing rural output in the bagda areas, especially with their
lack of scope for crop growing in the long dry season. Provided
that the polder flood protection system is adequately
maintained, the bagda industry should be able to cope with
sea level rise in the near and medium-term future.
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The golda industry
Seventy percent of national freshwater prawn output is from
aquaculture. Golda production is much smaller in scale and
more intensive than bagda. There are two production systems,
either in ghers (70 percent of total) or ponds (30 percent). The
prawn growth period is up to eight months, the main harvest
being in October-December. Polyculture with carp is
widespread and integrated rice/golda systems are common.
Golda yields are considerably higher than bagda. A 2008/09
survey of 100 golda gher prawn farms showed average yields
per hectare of 450 kg of golda and 180 kg of finfish. Returns
per hectare are also higher; the survey reported an average net
return of about US$2,400/ha.
As a profitable and small-scale enterprise golda farming
produces substantial socio-economic benefits in terms of small
farmer incomes. No major adverse environmental impacts are
reported, except for over-harvesting of freshwater mud snails
for prawn feed. As noted above, there is considerable scope for
its expansion to areas of Bangladesh outside the coastal zone,
unlike bagda.

TAA SW Joint Seminar with Bicton Overseas
Agricultural Trust (BOAT) on Challenges facing
Kenyan agricultural development, held at Bicton
College, Budleigh Salterton, on 4 May 2017
Seminar Report
TAA SW Chairman Professor John Wibberley welcomed 26
members, together with our speakers and Bicton Overseas
Agricultural Trust (BOAT) delegates. David Wendover, the
Chairman of BOAT, introduced the five delegates from Kenya
and two from Malawi, who are attending the Bicton course this
year. All of them hold senior managerial positions. The BOAT
initiative, which celebrated its 25th anniversary last year, is for
well-qualified mature students, usually from Africa, and
focusses on Institutional Management and Business Planning.
The TAA SW meeting at Bicton is timed to coincide with the
BOAT course.
Before the main speakers of the day’s programme, each BOAT
delegate was asked to present a brief summary of their work.
What struck one when listening is how articulate, enthusiastic
and delighted they are at being on the course. They are very
committed and seem to brush aside the frustrations of the
many difficulties they encounter with their work. In the UK
we complain about the vagaries of our agricultural industry,
but my goodness, we are very fortunate.
All summarised their jobs, and a number of factors emerged

that are common to all. One third of Kenya’s GDP is derived
from agriculture; so to put it mildly, the vitality of farming is
significant for the Kenyan economy. Market liberalisation, the
population growth, AIDS, lack of food security and the
developing unreliability of rainfall with frequent droughts are
threats common to all. In addition the unreliable or lack of
government support when for example, the cotton industry
collapsed, is handicapping. Since the agriculture sector was
devolved by Act of Parliament in 2010, it appears that all
extension workers have long since given up relying on the
government for support and are creating their own initiatives.
Despite these daunting handicaps, all delegates spoke of the
great potential for agriculture in East Africa and we heard of
some truly heartening work.
The training and instruction of farmers by extension workers
is very evident, and various systems and projects are being
developed. One very encouraging development is the
awareness of the need for training farmers in Conservation
Agriculture (CA). It seems clear that the pressing need to
reverse soil degradation in Africa will come from these many
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relatively small initiatives, not from government action. The
search for alternative cash crops is a constant quest.

tractor training features and the faculty has a mobile
workshop. Several challenges were cited to extension work,
which include market liberalisation and the ravages of AIDS.

From Kenya:

James Longwe, Malawi Executive Director of Participatory
Development Initiatives. This is an NGO working in the water
supply, sanitation and hygiene sector. The aim is to promote
safe water supply, hygiene and sanitation in vulnerable
communities in five Districts in Malawi (Central and North
Regions).

Shem Kambogo, Deputy County Director, Agricultural
Engineer, Ministry of Agriculture, Migori County (close to the
Tanzania border in SW Kenya). Shem said Migori County has
very poor food security but has great potential. They are trying
to develop key enterprises. The average farm size is 3-4 acres.
Patrick Kigoro, Programme Co-ordinator, Integrated
Community Development Services, Isiolo (north of Mount
Kenya). The programme of training for agriculture and all
associated community welfare is run by the clergy and lay folk
with extension services and stations throughout the county.
Sustainable agricultural systems, including Conservation
Agriculture, are promoted and, with hospital and satellite
clinics established, projects are running. Challenges are
population pressure, unreliable rainfall with frequent droughts.
Kennedy Mwangi Gichira, Regional Development Coordinator and CEO, Anglican Development Services (ADS) at
Nyeri (SE of Mount Kenya). Kennedy itemised the intrinsic
difficulties: eighty percent of Kenyan landsmen farm in arid or
semi-arid areas; climate change has caused a drop in rainfall;
pests and diseases erode yields (in particular the army worm
and maize lethal necrosis disease); there is minimum use of
agricultural inputs; Kenya has poor infrastructure with high
transport costs, which predispose post-harvest spoilage; there
is still too much out-dated technology used and there is a high
dependency on external funding for agricultural research.
Against this ‘interesting’ background, Kennedy posed “so what
is ADS doing?”. In short the promotion of CA coupled with
rainwater harvesting. In addition they are partnering
government agricultural research (where it exists).
Emily Ongus, Manager, Biodiversity Community Carbon and
Livelihoods Projects, Zeitz Foundation, Laikipia. Conservation
and sustainability is the quest. CA is a priority with nine
training sites. CA is practised on 797 acres at 10 sites, and
970,000 litres of rainwater storage is established at training
and demonstration sites. The challenges include clay soils that
are a threat to the stability of underground water cisterns; also
there is much competition for water use.
Gordon Owino, Agroforestry Officer, Rafiki wa Maendeleo
Trust, Bondo (close to Lake Victoria, near Kisumu, Western
Kenya). Altitude is 1,160 ft. Rainfall has become unreliable.
There is some rich black cotton soil, but it is privately owned.
Since the cotton market collapsed, maize, sorghum, beans and
ground nuts are grown; but they are not high return cash
crops. Fishing suffered because of choking water hyacinth; as
revenge, it is being harvested to make mats, that’ll teach it!

The seminar then proceeded, first with:
An overview of the challenges facing Kenyan agricultural
development by TAA SW Chairman Professor John Wibberley.
His paper is presented below. As always Professor Wibberley
presented a very comprehensive overview. His conclusion was,
as indicated by our BOAT delegates, that Kenya has great
potential but the challenges are considerable.
Smallholders and pastoralists: which way now? by Dr
Steve Roderick, Project Manager of SWARM Centre, Rural
Business School, Duchy College. Steve spoke about the county
of Kiambo, their farm shop project, extension service and
demonstration farms. Some very interesting and sobering
facts were presented from a Government survey of 554
smallholder farms across four communities. Seventy-two
percent had been farming for 10 years or more, and
interestingly 62.5 percent were female and 37.5 percent male.
Fifty-six percent were aged 46 or older. For the farm shop
project, the average annual income was US$ 609 – as is often
the case, entrepreneurship is moderated by poverty.
The challenge of plant pests by Roger Day, Sanitary and
Phytosanitary (SPS) Coordinator based in Muthaiga Kenya, for
CABI (Centre for Agriculture and Biosciences International).
A summary of the paper is presented below. Presented with
the range of plant pests discussed one was left wondering how
any farm crops survive? One very interesting concern
mentioned was that the use of so many crop sprays may have
contributed to the proliferation of crop pests.
Participation of the Laikipia Wildlife Forum in the ECHO
pastoralist conference, presented by Tim Roberts and Emily
Ongus (Zeitz Foundation and BOAT delegate). A summary of
these papers is presented below. Once again one was struck
by the depressing fact that many Kenyans are killed by conflict
and terrorism. An increasing human and livestock population
is reducing pastoralists’ land and livelihoods. Emily Ongus
concluded that a prescriptive solution is not viable. A more
thoughtful assessment is needed.
After each paper a few questions to clarify any points were
allowed, but the main questions, summary and discussion
followed the seminar programme. Speakers formed a panel
and a lively question and answer session took place.

Ray Bartlett

From Malawi:
Kennedy Nazombe, Staff Associate Lecturer in Land
Administration, University of Agriculture and Natural
Resources, Lilongwe. The university is now a semiautonomous institution developed from a trust. There are
many diploma courses and a BSc in Food Technology. Hand
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Editorial

Overview of challenges facing Kenyan agricultural development
John Wibberley
The challenges
Challenges can be both threats and opportunities depending
upon how they are met. Notable challenges facing Kenyan
agriculture are: physical diversity and contrasts; increasing
climatic volatility; history and land tenure, rising land values
and land grabbing; political stability with August elections and
ethnic diversity; globalisation impacts; collaboration;
entrepreneurship; Public/Private Partnerships; economic
equity and transparency given Kenya’s international reputation
for corruption; spiritual and behavioural integrity;
infrastructure and marketing. Army worms, maize necrosis
and drought are notable 2017 threats.
Kenya’s land is diverse with just 17 percent of it farmed and
only half of that arable, of which only some 12 percent is
considered of the highest potential. Some 75 percent of the
population is rural. In 2017, around 25 percent of the
population of some 48.4 million are food insecure with some
on Food Aid, ironically many of them in rural areas. Yet
Kenya’s population continues to grow at 2.5 percent per
annum.

The solutions
“Values and vision underpin ventures” (Wibberley, 2016).
FAO (2015) proposes climate-smart agriculture and the
promotion of partnerships for sustainable agricultural
development. Rising temperatures and recurrent drought are
having negative effects on Kenya’s agriculture sector, in
particular affecting rural areas where hunger and poverty are
most prevalent. In order to mitigate such effects, while
continuing to build resilience and sustainable food and
nutrition security, FAO is supporting the Ministry of
Agriculture, Forestry and Fisheries in the implementation of
climate-smart initiatives. Climate-smart agriculture entails
identifying and applying the most appropriate activities for
responding to specific climatic challenges in a given location.
It advocates the adoption of globally accepted practices (GAP),
calling for an integrated approach and coordination across
agricultural sectors. Climate-smart projects have been carried
out in the counties of Nakuru, Bungoma, Laikipia, Machakos,
Embu and Siaya, where FAO has been working with over 3,000
households to formulate and implement a set of adaptation
measures. Activities include the supply of agricultural inputs,
the diversification of livelihoods, improved land and water
management, and the promotion of conservation agriculture,
as well as other GAPs. Successful implementation of the
recommended practices has enabled farmers to double their
productivity levels. Preservation of the environment and other
ecosystem services has also been supported by the planting of
more than 300,000 leguminous fodder trees. Climate change
concerns are high on Kenya’s development agenda, and the
country has developed a National Climate Change Action
Plan (2013–2017).
Recognising the critical role of
agriculture, the Action Plan highlights the importance of a

sound agricultural information base, index-based insurance
schemes, advisory and extension services, and capacity
development for ensuring that options for addressing climate
change are widely understood.
Agriculture-based livelihoods and sectors are supported by an
enabling policy, strategy and investment environment that
promotes equality and inclusivity. The productivity of
medium- and small-scale agricultural producers is increased,
diversified and aligned to markets; the management of land,
water and other natural resources is improved for enhanced
food security and socio-economic development at national,
county and community levels. The livelihood resilience of
targeted, vulnerable populations is improved. Access to, and
use of, information, innovation and a global pool of knowledge
and expertise drive holistic growth in the agricultural sector.
FAO (2014) sets out priority areas to guide FAO’s partnership
and support to the Government of Kenya (GoK) at both
national and county level to achieve the goals under Agenda
2030 that aims to transform Kenya into a middle-income
country. The five Country Programming Framework (CPF)
priority areas, or outcomes, that resulted from an extensive
consultation with the GoK and the development partners, are
as follows: policy, commercialisation, natural resources
management, resilience and knowledge management. Vision
2030 aims for self-sufficiency and proposes: agricultural policy
reforms; fertiliser cost reduction; branding Kenyan farm
produce; establishment of livestock disease-free zones with
processing facilities; creation of publicly accessible land
registries; development of an agricultural land use master plan;
and development of irrigation schemes. Conservation farming
is advocated where possible. Self-help microcredit groups
foster progress.
At present, 75 percent of the population work in Kenya’s
agriculture for at least a significant proportion of their income,
which contributes some 29 percent of GDP. Like many coffeegrowing countries, Kenya is under fire from speciality buyers
for introducing new hybrid varieties of Coffea arabica that
successfully resist disease but, according to the buyers, do not
taste as good as the older hybrid varieties, like SL28, on which
the Kenya coffee industry’s quality reputation was built. Kenya
produces mild Arabica coffees from commercial cultivars that
are predominantly of Bourbon heritage. Coffee is grown by
both smallholder and large scale farmers, with the former
currently contributing about 55 percent of the total
production. Collaboration is vital as farm sizes diminish.
Kenya produced around 47,000 tonnes of coffee in 2016.
Kenya produces and exports tea; some 400,000 tonnes per year.
Tea contributes around 21 percent of the value of all Kenya’s
exports; horticultural produce such as green beans and flowers,
21 percent; coffee 5 percent and; fish products 2 percent. The
controversial and industrially sensitive flower farms near Lake
Naivasha now employ some 90,000 people.
Feed The Future (ILRI, 2015), the US Government’s
initiative, notes that Kenya has the largest, most diversified
economy in East Africa. Agriculture is the backbone of Kenya’s
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economy and central to the GoK's development strategy.
However, agricultural productivity has been stagnating in
recent years, despite continuous population growth. This
poses critical challenges to food security in the country as two
to four million people receive food aid annually. Most farmers
work without basic agricultural inputs or updated technology
and lack adequate financial or extension services. They
estimate that losses in workforce productivity due to
malnutrition will continue to cost Kenya’s GDP some US$2
billion per year up to 2030. According to ILRI (2015), Kenya
has the potential to meet local demand for dairy produce and
to target regional markets. As one of the largest African
exporters of fresh produce to Europe, Kenya’s horticulture
industry can expand domestic, regional and international
markets. Markets, in turn, can significantly grow through
reforms that address standards and quality, policy constraints,
irrigation, roads, agricultural inputs, extension, and market
access promotion. Recurrent crises, such as drought in
Kenya’s arid lands, exacerbate the vulnerability of basic
livelihoods. In response, the US Government has layered
humanitarian and development assistance to build resilience
and expand economic opportunities in these areas through
disaster risk reduction; conflict mitigation; natural resource
management; and strengthening the livestock, dairy and other
vital sectors. Entrepreneurship is key (McDade & Spring,
2005; Spring, 2009).
The case of Turkana, NW Kenya. Here annual rainfall can
vary from under 25 mm to a maximum of 500 mm, and life is
precarious. FAO (2015) notes that pastoralists make up 60
percent of the population in arid Turkana, where goats, cattle
and camels have traditionally been farmed for milk and
income. Recurrent and severe droughts, however, have fed
cross-border armed conflict over resources, a situation that has
been compounded by livestock thefts as well as growing
malnutrition among the Turkana communities for many
decades now. This has led FAO and the Government to
introduce poultry farming as part of efforts to diversify and
improve livelihoods of rural communities. Through Pastoral
Field Schools, farmers have been trained in poultry raising
practices as well as fodder production, and 20,000 chicks of
improved chicken breeds have been provided. Not only are
chickens now an important part of people’s diets, they are
becoming an essential component of local livelihoods,
providing women in particular with a vital source of income
and hence social and economic independence. Many farmers
who have benefited from the intervention have been able to
expand their activities, further strengthening their food and
livelihood security. One farmer and her group are now
exploring the possibility of acquiring a communal hatchery in
order to produce indigenous chickens with a high resistance
to disease. To safeguard the farmers’ traditional farming
practices and ensure diversification, in parallel with poultry
promotion, FAO has been working with partners to introduce
home-reared, improved milking goats. This has proven to be
a popular source of cash income as well as contributing to
families’ daily milk requirements, building resilient livelihoods.
In 2012, FAO supported the Government in the construction
of 124 km of irrigation canals along the Turkwel River in the
semi-arid region of Turkana. The development of small-scale
irrigation schemes, designed to irrigate areas of about 2
62

Agriculture for Development, 31 (2017)

hectares, has doubled the area of cultivated land under
irrigation in the area. In one locality, Korioro, at least 130
hectares have been brought under irrigation and more
members of the Turkana community are being encouraged to
take up farming. Local farmers buy into the schemes, either
individually or in small groups, purchasing low-cost
equipment such as buckets, watering cans and simple pumps,
alleviating poverty and food insecurity while also improving
environmental conservation.

Conclusion
Kenya’s potential and opportunities are great if challenges are
duly met; see Maathai (2009) and the Greenbelt Movement
website.
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Participation of the Laikipia Wildlfe Forum (LWF) in the
ECHO Pastoralist Conference
Tim Roberts and Emily Ongus
Introduction
This short presentation is to introduce the 2017 BOAT
participants to ECHO, with a review of the 2016 Pastoralist
Conference held in Nanyuki, Kenya in March, to which LWF
made important contributions, including the assertion that the
situation in Laikipia is “a time bomb which has exploded
sooner than expected!”. Before addressing the latter, a few
words about ECHO and in particular it’s East African Impact
Centre.

ECHO
ECHO began in the 1970s, when it addressed ‘Educational
Concerns for Haiti Operations’, which is how it came by its
acronym (not to be confused with the European Community
Humanitarian Organisation, which is more commonly
known). The parent organisation is based in Fort Myers in
Florida, from where it has spread its work all over the world in
its mission to improve lives through partnerships that equip
people with agricultural resources and skills. There is a huge
amount of useful information which may be found on its
website: www.echonet.org .
The East African partner is based in Arusha, Tanzania, and is
very active throughout the region hosting an annual event
early in the year, encouraging attendees from neighbouring
countries. The emphasis since annual meetings were first held
in 2013, is to alternate between farming in the higher potential
areas and farming/ranching/pastoralism in the more arid
areas. The former have taken place in Arusha, Tanzania,
whereas the latter in 2014 and 2016 took place in Machakos,
and then, Nanyuki in Kenya. The presentations from all these
meetings can be found on their website after one has registered
as a member, which can be done for free:
www.echocommunity.org/regions/East_Africa.
In contrast with the Arusha meetings, the Nanyuki event was
less well attended due partly to poor publicity amongst certain
sections of the community. However, the standard of the
presentations was excellent, and many were very relevant to
the current unfortunate situation that exists in Laikipia today.
Sadly representation was rather one sided, with good
participation from LWF and other NGOs and pastoralist
organisations, but poor attendance by the ranchers/farmers
who appeared to be unaware of the event. An outcome of the
meeting was that there needs to be more dialogue between all
sections of the community if there is ever to be a solution to
the problems that exist today. The current conflict, with
drought as a catalyst, could be foreseen, but it had not been
anticipated that it would occur so soon. In fact Patricia, who
performed so well in last year’s BOAT course, works for the
Zeitz Foundation in Segera Ranch, right in the middle of the
conflict area. Following her return to Kenya from the course
in mid-2016, the problems of ranch invasion were already

occurring and some of their own staff were killed or injured
following invasion of the ranch by armed men and their
livestock. This scenario has escalated in 2017, as has been
well-publicised by the international media, and is still ongoing.
Emily, on this year’s course, is a colleague of Patricia, and she
will provide a more comprehensive account of the situation on
the ground.
Before handing over to Emily a few words about the Laikipia
Wildlife Forum, which is based in Nanyuki and performs
excellent work to try to bring ranchers/farmers and pastoralists
together: www.laikipia.org.

The Laikipia Wildlife Forum (LWF)
Laikipia is located to the north-west of Mount Kenya and is
comprised mainly of large ranches and wildlife conservancies,
bordered to the north by the pastoralist ethnic groups the
Samburu and Boran, and to the west by the Pokot. We heard
in last year’s conference how in drought years the pastoralists
have been making incursions into the privately-owned
properties by cutting fences to seek grazing and water for their
stock. With rising populations and increasing pressure on
pastoralist areas in northern Kenya from outside influences,
the problem intensifies with each drought cycle, as has been
demonstrated this year with the added complexity of it being
election year. The main driver of the present troubles appear
to have been politicians recruiting armed gangs from further
afield. These gangs use the pastoralists near to the ranches
(who generally work in harmony with the ranchers) as a front
for their objective of ‘land grab’ in attempting to drive out the,
largely white, ranchers, most of whom are second or third
generation Kenya citizens with a huge interest in preserving
the natural resources of Laikipia. An example from Segera
ranch, owned by the Zeitz Foundation now follows:

Planned grazing – a triple bottom line
There is pressure on pasture in Laikipia; this pressure however
comes from poor rangeland management characterised by
overstocking on the community-owned land. This means that
their pasture normally runs out immediately after the rainy
season. It is human nature to want simple prescriptive
solutions such as a reduction of herd sizes (destocking).
However, this is not an entirely viable solution for these
communities whose livelihoods depend almost entirely on
livestock.
With this in mind, Segera ranch, the home of the founder of
the Zeitz Foundation, often engages with its neighbours to
provide relief grazing for community cattle. The process
involves planning between community leaders and ranch
management to ascertain the number of cattle the ranch can
accommodate at any given time, taking into account other
ranch users, among them wildlife, and in keeping with the
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ranch’s conservation policies. This form of holistic grazing
moves from a prescriptive solution to a more thoughtful
assessment and action. This started in the first half of 2010,
with three surrounding communities namely the Sukutan,
Suguroi and Northern Approaches.
In early 2016, over 500 households from the neighboring
community were given the chance to access relief grazing for
some of their livestock, particularly breeding stock and
lactating animals, shortly after the end of the long rains
(March-May) for a collective total of 3,200 head of cattle.
The planned grazing forms part of the Ecological Restoration
Plan of the Zeitz Foundation’s Nordic Development Fund
sponsored Nordic Climate Facility (NCF) - Biodiversity,
Community, Carbon and Livelihoods Project, which works
towards mitigating current problems and planning for future
pasture. Five ranches/conservancies, owning 230,000 acres of
land, are participating in the Project. Currently, 130,000 acres
are set aside for ecological restoration, 78,000 acres are
assigned to planned rotational grazing, and 2,335 acres are
excluded to livestock for enrichment planting of trees. Over
27,000 tree seedlings have been raised: over 8,000 tree
seedling are already planted, and 19,000 tree seedlings are
ready for planting next season.
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Segera Ranch had its own bad experience in the ongoing
security situation in Laikipia, with illegal incursion onto the
ranch by livestock owned by armed stock owners. This has
interfered with the grazing plans organised by the ranch,
particularly our holistic approach. It has increased humanwildlife conflict. It is believed to be instigated more by herders
coming from the more distant Isiolo and Samburu Counties
rather than the local pastoralists, who already have an
established good working relationship with Segera. This
conclusion was reached following several community
meetings organised by the Segera Ranch Manger and Zeitz
Foundation Programmes Director to try to resolve the
situation.

Summary
It is hoped that ECHO, assisted by the Laikipia Wildlife Forum,
will repeat the pastoralist conference in Nanyuki early in 2018,
by which time hopefully, the Kenyan elections will have passed
off peacefully and there will have been sufficient rainfall to
restore grazing both on the ranches and in the surrounding
community areas.

The challenge of plant pests (summary)
Roger Day
Kenya’s Vision 2030 envisages a commercially oriented
agriculture sector, with better yields, increased smallholder
specialisation in cash crops, and raised incomes. Achieving
this will require effective management of plant pests. The
International Plant Protection Convention defines a pest as
“any species, strain or biotype of plant, animal or pathogenic
agent injurious to plants or plant products”. In recent years
several new pests have invaded Kenya and other parts of Africa,
adding to the many pests that farmers already have to cope
with. Maize lethal necrosis, oriental fruitfly, tomato leaf miner,
and most recently, the fall armyworm have all caused
substantial losses following their arrival. As well as reducing
crop yield and quality, pests can also damage agricultural
exports, a major part of Kenya’s economy. The presence of
quarantine pests in consignments of agricultural produce can
lead to trade restrictions or even bans, as can the presence of
pesticide residues left over from control operations. Three
areas for addressing the challenge of crop pests are discussed,
with the examples the Centre for Agriculture and Biosciences
International (CABI)’s work in Kenya.
Farmers need information and advice on how to manage the
pests on their crops. A novel approach to providing this
support is through plant clinics, the basis for CABI’s global
Plantwise programme (see also Romney et al, Ag4Dev18, 2731). Plant clinics are set up at specific times in local meeting
places such as markets, where farmers can drop in for a free
consultation with a trained ‘plant doctor’ (usually an extension
officer) regarding any plant health problems they have. They
receive a diagnosis and ‘prescription’ emphasising integrated
pest management (IPM); the advice is also sent as an SMS for
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future reference. A ‘knowledge bank’ provides plant doctors
and others with extensive online and off-line resources on pests
and how to manage them. In Kenya, over 300 plant doctors
have been trained and 122 clinics established, now being
supported by county governments. Some 72 more clinics are
being set up in 2017. An ongoing external evaluation shows
that plant doctor training has had a large, statistically
significant effect on extensionists’ knowledge, improving the
advice they give. It remains to be seen how this translates to
farm level impact.
At the heart of pest management are the control options,
ranging from agronomic approaches to biological methods and
the use of pesticides. For introduced, exotic pests, classical
biological control can be attempted, involving introduction of
a pest’s natural enemies from its area of origin. In Kenya such
introductions are carefully regulated by the Kenya Standing
Technical Committee on Imports and Exports. A current
example is the introduction of a host specific cochineal bug,
Dactylopius opuntiae stricta biotype, to control the prickly
pear, Opuntia stricta, which has invaded rangelands in Laikipia.
Early results are promising and pastoralists are keen to spread
the cochineal bug to all the affected areas.
Most agriculturalists subscribe to Integrated Pest
Management (IPM), generally taken to mean the combination
of various control options that discourage the development of
pest populations and keep pesticides and other interventions
to levels that are economically justified and reduce risks to
human and animal health, and the environment. However,
despite this apparently being a ‘common sense’ approach,
many authors lament that it is not more widely adopted in
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developing countries. Explanations for this abound, including
inadequate extension systems, inappropriate researcherdevised IPM methods, risk aversion by farmers, and the
availability of cheap pesticides. Overall pesticide use in Africa
is still low compared to other continents, although it is
expanding rapidly in several countries including Kenya.
Kenya’s export horticulture sector provides an example of
where IPM has been more widely adopted. Market pressures
from Europe have driven this, leading to the development of
an IPM services industry, selling advice and products that
enable exporters to meet market requirements. The high value
of horticultural exports also helps make IPM cost-effective. As
Kenya seeks to intensify and commercialise other parts of the
agriculture sector, the question arises as to whether this will
be possible using sustainable approaches, such as IPM.
Production for local markets in Africa is usually much less wellregulated than export horticulture, so there is less incentive to
adopt IPM methods, which are often more complicated and/or
more expensive than simple application of broad-spectrum
pesticides.
Strong institutions (organisations, policies, regulations,
established practices) are therefore needed to promote the
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widespread adoption of IPM. One element of this is getting
different stakeholders to work more effectively together, the
basis of the ‘value chain’, ‘innovation system’ and other
approaches. The Plantwise programme provides benefits in
this area as the data on the problems farmers present to clinics,
and the advice they receive, is all captured in a database. This
provides an understanding of emerging pest problems,
research needs, farmers’ information requirements and
extensionists’ training needs, not previously available.
Regulators of pest control products (in Kenya the Pest Control
Products Board) have an important role to play in promoting
IPM. Capacity is required to enforce regulations and so reduce
or eliminate unregistered trade of pesticides, adulteration,
counterfeits and misuse. Registration of lower risk products
(such as biopesticides) should also be facilitated by reducing
registration data requirements where this does not affect
achievement of public health and safety goals.
Government policy can also create an enabling environment
for IPM. Policies that explicitly or unintentionally encourage
pesticide use must be avoided, and Plant Protection and other
acts and policies must emphasise IPM and sustainable
agricultural practices.

TAA East Anglia Seminar on Transfer of crop research
knowledge to small farmers, with emphasis on Eastern
Africa, held at the National Institute of Agricultural
Botany (NIAB), Cambridge on 16 May 2017
Supporting technology transfer to Kenyan smallholder wheat farmers
Tinashe Chiurugwi, Claudia Canales, Max Marcheselli, Immaculate Maina, Godwin Macharia, Ian Midgley and Lesley
Boyd
Tinashe Chiurugwi (lead author) is an independent consultant and Project Leader at NIAB International. Tinashe.chiurugwi@niab.com
Lesley Boyd (presenter) is Research Group Leader and Head of NIAB International.
Claudia Canales and Max Marcheselli are from the Cambridge Malaysian Education and Development Trust (CMEDT).
Immaculate Maina and Godwin Macharia are with the Kenyan Agricultural and Livestock Research
Organisation (KALRO).
Ian Midgley works for NIAB-TAG.

Introduction
A growing world population, improved household incomes and
dietary changes are all contributing to increases in the
consumption of wheat products in Low- and Middle-Income
Countries (LMICs) (Alexandratos & Bruinsma, 2012; Mason et
al, 2015). The rate of increase in demand is much higher than
that for other cereals, such as maize and rice, with wheat now
supplying 20 percent of dietary protein and calories globally
(Shiferaw et al, 2013). Unfortunately, wheat consumption
generally exceeds production in most developing countries,
resulting in an internal deficit and increased imports. This

increase in demand is against a backdrop of a plateauing in
yield improvements, and an increase in yield-limiting factors
such as drought, flooding and disease outbreaks, with more
significant impact on developing countries (Fischer et al,
2014).
LMICs (mainly in South, South East and West Asia, North
Africa, the Middle East, sub-Saharan Africa and Latin America)
are responsible for over half of global wheat production, much
of which is produced by resource-poor farmers, ie farmers with
limited access to the resources and services required for
optimum commercial farming. Despite being wheatproducers, these countries still need to import wheat to meet
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local demand; with wheat representing on average 43 percent
of food imports (Dixon et al, 2009; Shiferaw et al, 2013). While
there is a need and an opportunity for wheat farmers to
produce more and improve their incomes, a number of
biophysical (for example adverse climatic conditions, pests and
diseases) and socioeconomic factors (for example poor access
to farm machinery, labour, information and advice) limit
productivity (Chiurugwi et al, 2017).
While research and development (R&D) to address these
biophysical and socioeconomic constraints on wheat
cultivation, and other major crops, in LMICs is ongoing, the
full realisation of the potential benefits of improved crop
varieties, agricultural technological advancements, and other
R&D outputs, is often not reached. In many LMICs, the lack
of a strong formal seed system, and under-resourced and
poorly functioning agricultural extension services are a major
barrier to the dissemination and implementation R&D outputs,
seriously affecting the impact of public sector agricultural
R&D. For example, farmers often do not have access to quality
seed of new crop varieties, nor the agronomic information and
resources required for optimal production. As a result most
farmers are unlikely to achieve the increases in crop
productivity promised by new, improved varieties. A concerted
effort is required to improve the pace and quality of technology
transfer among these communities.

Agri-Transfer
With this paper we present the BBSRC-funded project AgriTransfer (Full Project title: UK partnership to support the
uptake of new crop varieties by smallholder farmers, and
advancements in agricultural and dissemination technologies).
Agri-Transfer pulled together the diverse and complementary
expertise of three partner organisations to address some of the
issues facing the formal seed system and resource-poor
farmers in Kenya using wheat as a test crop. The project
partnership included the agricultural research institutions
NIAB, Cambridge, UK, and the Kenyan Agricultural and
Livestock Research Organisation (KALRO), Njoro, Kenya, and
two not-for-profit charitable development organisations, the
Malaysian Centre for Commonwealth Studies (MCCS) and the
Cambridge Malaysian Education and Development Trust
(CMEDT). The project’s primary focus was to improve
knowledge and technology transfer to smallholder wheat
farmers in Kenya. Within Agri-Transfer we developed and
implemented suitable methods to disseminate information on
KALRO’s new, improved wheat varieties, and to support the
establishment and training of new farmer cooperatives in the
production of certified seed multiplication. In the long-term,
it is hoped that this pilot project will help formulate knowledge
transfer and training initiatives aimed at smallholder producers
of wheat and other crops in Kenya, as well as other LMIC
countries.

Farmer-managed demonstration trials
Demonstration and trial plots were grown on a five-acre farm
in the Njoro Ward of Nakuru County, jointly leased and
managed by a smallholder farmer group called Tuinuane. The
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demonstration plots were established during the main rainy
season of 2015 with the aim of testing and demonstrating
improved KALRO wheat varieties and recommended
agronomic practices, including seedbed preparation, fertiliser
and agrochemical use. The farm was used as a training field
and showcase for the farmer group and their neighbours. The
response from the local farmers was one of considerable
interest and enthusiasm, with a strong desire to learn.

Cowpeas
Digital handbook
All major agronomic operations carried out on the Tuinuane
group’s farm were documented to create audio-visual training
materials to be disseminated as a digital wheat production
guide – a mobile phone application called Elimsis. The Elimsis
platform was originally developed by CMEDT to help teach
English as a second language. It has now been adapted for
farmer training, complete with a help service that allows
farmers to ask questions and interact with experts. This
interactive e-learning app was developed for Android smart
phones, and features text, images, videos and audio files, and
does not require a working internet connection to operate –
once downloaded, it works offline. This makes it suitable for
use in rural locations with no access to reliable Internet
connectivity, including rural farming locations. The Elimsis
app also contains information and tools to guide farmers in
off-farm activities, including planning, budgeting, marketing,
and postharvest handling and processing of the wheat crop. It
is now available for downloading from the website
www.elimsis.org.
Printed handbook
The Agri-Transfer team also compiled and published the
Kenya Wheat Production Handbook, a welcomed update to a
shorter production guide last produced by KALRO in 2003
(Maina et al, 2016).
Official Launch
The printed Wheat Production Handbook and the wheat
production digital course, Elimsis app, were officially launched
in March 2017 at KALRO’s wheat centre in Njoro, Nakuru. At
the launch event the handbook was on sale for a nominal price
of KES300 (£2.35), and a Wi-Fi connection and IT helpdesk
were set up to help visitors to download and set up the Elimsis
app. In addition, KALRO staff provided demonstrations of
technologies developed by KALRO aimed at improving
productivity, including soil testing, the value of KALRO’s new,
improved wheat varieties, and information on alternative
crops. Demonstrations on the safe use of chemicals and on
novel practices for value addition were also provided. At the
launch certified wheat seed was available to farmers at a
discounted price.
About 150 people participated in the event. Smallholder
farmers from several wheat-growing counties, farmer
organisations (eg cereal growers associations), representatives
of local government institutions (eg Sub-county Agricultural
Officers) and numerous other relevant organisations (banks,
international research and development organisations,
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university, etc) were all present at the launch. The wheat
handbook and app were officially launched in a ceremony in
which many participants alluded to the importance of
specifically targeting technology and information transfer to
smallholder farmers, and the importance of embracing modern
forms of communication and training afforded by digital
technology. A video of a news release of the launch day is
available at:
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Abstract
Grass pea (Lathyrus sativus) is a legume crop species with
remarkable tolerance to drought and flooding. It is currently
used as a food security crop in parts of South Asia and
Ethiopia. However, the use of this crop is limited by the
presence of the neurotoxin β-L-oxalyl-2,3-diaminopropionic
acid (β-L-ODAP), which can cause paralysis in humans
suffering from malnutrition. Advances in breeding have
succeeded in reducing the amounts of β-L-ODAP in the seeds
of grass pea, but have not resulted in β-L-ODAP-free varieties.
By applying modern techniques including mutagenesis,
transcriptome and genome sequencing, as well as reverse
genetics methods, to this under-researched crop, we aim to
remove this crucial limitation and open up new tools for the
rapid improvement of grass pea.

An underutilised insurance crop
Currently, 1.6 billion people are living in areas of physical water
scarcity (World Bank Group, 2016). This number is set to
increase over the course of the century as rainfall patterns
change and extreme weather events become more frequent
due to climate change (Dai, 2013). This process is likely to be

already contributing to the severe droughts that have been
occurring in recent years in Eastern Africa and other world
regions.
One crop that could make a valuable contribution to
maintaining food security in the face of these changes is grass
pea (Lathyrus sativus), a legume crop with remarkable
tolerance to drought and flooding (Vaz Patto et al, 2006).
Despite its ancient origins as a crop domesticated approximately
8,000 years ago, and its continuous history of cultivation in
North Africa, South Asia and parts of Europe, grass pea is now
considered an ‘orphan’ crop. The global area under grass pea
cultivation, primarily in Ethiopia, India and Bangladesh, is
estimated to be 1.50 million hectares, producing 1.20 million
tonnes of grain annually (Kumar et al, 2011). The local average
yields are similar to other grain legumes such as chickpea and
field pea (Karadag & Yavuz, 2010; Piergiovanni et al, 2011).
Much of this production is in the context of low-input
smallholder farming, though yield figures as high as 5 t/ha/yr
have been recorded under favourable conditions in Ethiopia
(Tsegaye et al, 2005). For many farmers, grass pea represents
an ‘insurance crop’ as it is likely to survive and produce a yield
under conditions where most other crops will fail (Figure 1);
and it often provides food in times of food scarcity following
drought or flooding events (Girma et al, 2011).
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• Grass pea consumption increases among a subset of the
population to (partially) replace other food sources that have
become unavailable; and

• Traditional food preparation methods that reduce the β-LODAP content of the prepared meal become unavailable.

Figure 1. Grass pea growing in dry soil in West Bengal, India.

However, the utilisation of this crop is severely limited by the
presence of a neurotoxin, β-L-oxalyl-2,3-diaminopropionic
acid (β-L-ODAP) in seeds and green tissues of the plant. This
toxin has been identified as causal of the disease
neurolathyrism (Spencer et al, 1986), which is marked by
rapid-onset spastic paralysis of the legs. This disease has been
associated with the extensive consumption of grass pea since
antiquity. The risk of this disease is widely known among
populations consuming grass pea and traditional methods of
food production (especially steeping and boiling of the seeds)
reduce the β-L-ODAP-content of the food, but do not
completely eliminate the toxin (Padmajaprasad et al, 1997).

To find breeding material with reduced β-L-ODAP content,
numerous studies have measured β-L-ODAP concentrations
in seeds of grass pea natural germplasm collections, reporting
concentrations ranging from 0.02 percent to 2.59 percent w/w
(Kumar et al, 2011; Piergiovanni et al, 2011), but no zeroODAP accessions have been identified. Since the identification
of β-L-ODAP as the causative agent of neurolathyrism,
breeders have attempted to develop varieties with reduced
concentrations of this neurotoxin (Figure 2). To this end,
breeders have primarily worked with selections from natural
germplasm and with somaclonal variation. This has led to the
release of several low-ODAP varieties with seed ODAP
concentrations below the commonly applied threshold of 0.1
percent w/w (Chakrabarti et al, 1999) including: BioL-212
(Ratan), Mahateora, LS 8246 and Prateek in India, the
varieties BARI Khesari 1, 2 and 3 in Bangladesh, Ceora in
Australia and Wasie in Ethiopia.

Neurolathyrism – a threat of the past?
Neurolathyrism is best understood as a disease of
malnourishment (Van Moorhem et al, 2011). Grass pea can
be consumed safely as part of a mixed diet, however, during
times of malnourishment extensive grass pea consumption
(estimated to be at least a third of caloric intake for more than
three months) can lead to neurolathyrism (Dufour, 2011). The
most important protective factors against neurolathyrism
appear to be the sulphur-containing amino acids methionine
and cysteine, which are only found at low concentrations in
the seeds of grass pea and other pulses. While β-L-ODAP
consumption is not a sufficient cause of the disease, as
evidenced by populations habitually consuming large
quantities of grass pea under non-famine conditions with no
negative effects (Haque et al, 1996), removing β-L-ODAP from
diets may be the most tractable way of preventing the disease.
The issue is compounded by the strong genotype x
environment interaction that has been documented for the
production of β-L-ODAP. In particular, cultivation under
drought conditions or in soils with low Zn2+ or high in Fe3+
significantly increase β-L-ODAP concentrations in grass pea
plants (Fikre et al, 2011). Neurolathyrism tends to occur in
epidemics, following what can be described as a ‘perfect storm
scenario’:
• Environmental extremes, like prolonged drought, destroy
alternative crops and damage farmer finances, causing less
diverse diets leading to malnutrition;

• Environmental stress increases β-L-ODAP contents in the
grass pea plant;
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Figure 2. A test plot used in a pre-breeding programme for new grass pea varieties
at Bidhan Chandra Agricultural University, West Bengal, India.

Neurolathyrism epidemics have become rare in recent decades
in part due to improved food systems, diet diversification,
poverty reduction, dis-adoption of grass pea in some areas, and
more recently the use of low-ODAP varieties. This has led some
authors to consider it a ‘disease of the past’ and to argue that
a further decrease in β-L-ODAP levels should no longer be the
primary breeding goal for grass pea (Lambein & Kuo, 2013;
Singh & Rao, 2013).
However, the development of new low-ODAP varieties has not
been successful in shifting the narrative of grass pea as a toxic
crop to be avoided as far as possible. One reason for this is that
it has still not been possible to define a safe level of β-L-ODAP
consumption. The aetiology of the disease is complicated by
the protective effects of some nutrients, and no animal model
of neurolathyrism exists that exhibits chronic paraparesis
following extensive oral consumption of β-L-ODAP. This has
raised concern about whether supposed low-ODAP lines are
safe to consume when they are grown by smallholder farmers
under extreme environmental conditions that may increase βL-ODAP concentrations (Fikre et al, 2011). As long as the
theoretical risk of neurolathyrism exists, it may prove difficult
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to convince regulators, breeders, farmers and consumers of
the safety of grass pea.
We argue, therefore, that the development of zero-β-L-ODAP
genotypes should remain a crucial goal for grass pea breeding.
In the absence of an empirically proven safe limit for β-L-ODAP
consumption, growing genotypes that are metabolically unable
to synthesise the compound provides the most direct route to
a crop that can be relied on to be safe, even if it is used during
times of weather extremes and malnutrition.

Zero-ODAP
genotypes
mutagenesis?

through

Because the required zero-ODAP phenotype represents a loss
of function compared to the wild-type, this breeding goal
should be amenable to a mutagenic approach. A small number
of mutant screens have been conducted on grass pea, but these
either did not screen for variations in β-L-ODAP accumulation
(Rybi ski, 2003; Talukdar, 2009) or screened only very small
numbers of mutant families without identifying stable lowODAP lines (Nerkar, 1976).
Varieties developed using mutagenic approaches are likely to
be easier to introduce into seed systems than varieties
developed by genetic modification or genome editing
techniques that have been proposed to date for the
improvement of grass pea (Dixit et al, 2016; Kumar et al,
2016). The legal regulatory hurdles associated with these
technologies – and in the case of CRISPR/Cas9-technology
significant licensing costs – make them unsuitable for the
improvement of a crop that is primarily used for food security
and traded in informal seed systems.

It may be cautioned that eliminating β-L-ODAP may
compromise the performance of the crop under agricultural
conditions. This is a genuine concern, as the ecophysiological
role of the compound in grass pea remains unclear. Evidence
to support the hypotheses of its involvement in herbivory
defence, metal uptake or storage or oxidative stress responses
remains inconclusive and released low-ODAP varieties show
no consistent performance disadvantages compared to highODAP varieties (Kumar et al, 2011). In this light, the
development of near-isogenic lines of grass pea with and
without the ability to produce β-L-ODAP would provide the
ideal material to test the proposed physiological functions of
β-L-ODAP in the plant and to ascertain whether the lack of the
compound could compromise the performance of grass pea as
a crop. Even if such genotypes should prove to be unusable
for agriculture, they would greatly enhance our understanding
of β-L-ODAP and inform future breeding attempts.

By screening a mutant population produced using the
chemical mutagen ethyl methanesulfonate (EMS) and the
Indian landrace LSWT11, we have identified several very lowβ-L-ODAP mutant lines which are going to be used as breeding
material for the development of new varieties by our
collaborators in India and Ethiopia. We are further
investigating whether β-L-ODAP-concentrations in these lines
remain stable with very low β-L-ODAP under stress conditions
(drought or low-Zn2+ soil).

New approaches
improvement

for

grass

pea

Our lab is currently sequencing and assembling a draft genome
of the European bold-seeded Lathyrus sativus variety LS007.
Previous research has shown the size of this genome (2n=14)
to be in the order of 8 Gbp (Nandini et al, 1997), making
assembly and scaffolding of its sequence a difficult task
requiring a combination of different approaches. In addition
to the genome, we are compiling transcriptome data of this
variety along with the landrace LSWT11 and the Indian lowODAP variety Mahateora under both drought and non-drought
conditions to elucidate the transcriptional responses to
drought stress. We also have transcriptome data from seven
tissues of LSWT11.
We are also preparing a new EMS-mutagenised population
based on LS007 for use as a TILLING population. TILLING
(Targeting Induced Local Lesions IN Genomes) is a reverse
genetics technique enabling the identification of mutants in
known candidate genes from a mutant population. In
conjunction with the genomic data, this population will allow
the rapid identification of mutants in candidate genes, which
can then be evaluated for their agronomic value by members
of the grass pea research and breeding community. This
approach could be applied to finding mutations in genes
involved in the synthesis of β-L-ODAP, one of which has
recently been identified (Xu et al, 2017).
Agronomically beneficial mutations that have been
characterised molecularly in related legume species in the past
could be reproduced in grass pea, potentially allowing rapid
crop improvement. Gene candidates for this approach might
be, for example, the BIG SEEDS1 gene identified in Medicago
truncatula and Glycine max, mutations in which may improve
yield, seed size and seed quality (Ge et al, 2016), the TI1 gene
identified in Pisum elatius and Pisum sativum, mutations in
which may reduce seed protease inhibitory activity resulting
in better digestibility (Clemente et al, 2015), or the DMR1 gene
identified in Arabidopsis thaliana, mutations in which may
confer resistance to downy mildew (van Damme et al, 2009).

Conclusions
Significant research and breeding advances regarding Lathyrus
sativus have been made in recent years and the application of
new technologies, in particular affordable whole-genome
sequencing, have opened up new avenues for the improvement
of this crop. This may allow the crucial limitation of grass pea
as a food security crop – the presence of β-L-ODAP and with
it the fear of neurolathyrism – to finally be removed.
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Applications for MSc awards 2016/17
Twenty-four award applications were received in March 2017
from MSc students at eleven UK universities. These awards
are designed to enable students to undertake field research for
their dissertations over a 6-8 week period. Grants of up to
£1,000 are offered, together with professional mentoring by a
member of the TAAF Committee or an appropriate member of
TAA.
Most of the applications received this year, already shortlisted
by the University Supervisors and Heads of Department, were
of very high quality. After careful assessment by the TAAF
Committee, awards were offered to 16 students of whom one
unfortunately had to withdraw due to difficulty in obtaining
the necessary clearances. The remaining 15 are listed in the
table below. The students are all currently in the field.
Summaries of their research reports will be published in future
issues of Agriculture for Development.

TAAF Awards and Donations
Fifteen is the largest number of awards offered in any one year
since TAAF was founded in 1989. This has been made possible
thanks to donations totalling £13,404 received to date from
TAA members in 2016/17, including a generous legacy of
£5,000 from the estate of the late Bill Reed who died in 2015.

members of TAA. Most of this year’s awardees have joined the
Facebook Group, which is proving very popular.

TAAF and the future of the TAA
The awards that TAAF offers, together with the practical
mentoring provided by experienced TAA members, helps to
generate an ongoing supply of young natural resource
professionals, without whom the UK’s contribution to
international agricultural development, and indeed the future
viability of TAA itself, will be in serious jeopardy.
As part of TAA’s ongoing strategic review, strenuous efforts are
being applied to making TAA more attractive to younger
members, to retaining TAAF awardees as TAA members after
their award period, and to involving them in future
management of the Association.
The finance available to TAAF is an important part of this
process. We are exceptionally grateful to our generous donors,
both for their in vivo contributions, and for post vivum
legacies, of which Bill Reed’s is a prime and much appreciated
example. We hope that such contributions will continue to
flow, enabling us to maintain and expand the important work
that TAAF does.

Antony Ellman and Alastair Stewart

Bill Reed Award
In consultation with Bill’s heirs we have decided to allocate the
money from his legacy to one selected awardee each year until
the money runs out. The person chosen will be named as
recipient of the annual Bill Reed Award. Wherever possible we
will choose an awardee whose research is in Malawi, the
country where Bill worked in the 1950s and early 1960s.
This year the first Bill Reed Award was offered to an MSc
student on the Environmental Change and Management
course at Oxford University, for an interesting study on
Shifting livelihoods and increasing vulnerability of floodresettled communities in Southern Malawi. Unfortunately the
student had to withdraw her application due to difficulty in
obtaining the necessary clearances. No other applicant was
suitable as a replacement Bill Reed Awardee, so the first Bill
Reed Award will be held over till next year.

Awardee Facebook Group established
One of this year’s award applicants has kindly offered to set up
a Facebook Group to enable awardees to share their
experiences in the field and to seek advice on line from other
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TAAF MSc Awards 2016/2017
Applicant/
Project Title/Country
University
Edinburgh

MSc Course

Dates in
field

Mentor

Conservation
agriculture in Laikipia
and Machakos Districts
smallholder farms,
Kenya

Carbon
Management

01/0615/07

Amir
Kassam/
Antony
Ellman

(2) James Giles

Policy barriers to
implementing Climate
Smart Agriculture in
South-East Asia

Environmental
Technology
(Economics)

25/0518/08

Jonathan
Stern

(3) Edward Kashi

Social, environmental
and developmental
implications of bioenergy feedstock
production on marginal
land in Kenya

Environmental
Technology
(Economics
and Policy)

01/0627/07

Laurence
Sewell

(4) Fred
Pilkington

Designing an optimal
Conservation
planting strategy for the Science
Bukharan Pear in
Tajikistan

08/0508/07

Margaret
Pasquini

Ecology of
planktivores on tropical
coral reefs in the
Maldives

International
Marine
Environmental
Consultancy

15/0530/06

Jim Watson

Sources of variability
in underwater visual
census in the Maldives

International
Marine
Environmental
Consultancy

11/0529/06

Jim Watson

Island development as
a driver of coral reef
resilience in South
Nilandha Atoll,
Maldives

International
Marine
Environmental
Consultancy

11/0529/06

Laurence
Sewell

(8) Angele
Cauchois

Urban agriculture:
spatio-temporal
dynamics and water
requirements in two
African cities, Ghana

Water Science,
Policy and
Management

10/0615/08

Jane
Wilkinson

(9) Eleanor
Spencer

Seaweed farming in the
Philippines: the
potential for
certification

Biodiversity,
Conservation
and
Management

15/0626/07

Jane
Wilkinson

(1) Holly Morgan

Imperial

Newcastle
(5) Amal Everitt
(Charlie)

(6) Samantha
Gallimore

(7) Jason Savage

Oxford
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Sheffield
10) Thomas Bates

Forest conservation:
diversifying livelihoods
in the Chimanimani
Forest Belt,
Mozambique

Environmental
Change and
International
Development

01/0631/07

James
Brockington

(10) Jack Martin

Ecosystem valuation of
diverse stakeholders in
small Philippine lakes

Environmental
Change and
International
Development

05/0631/07

Jonathan
Stern

Impact on forested
areas of large-scale
land-based
investments, Cameroon

Environmental
Change and
International
Development

31/0531/07

James
Brockington

(12) Jack
Jenkins-Hill

Customary land and
resource governance,
institutional plurality
and processes of state
formation in the Naga
Self-Administered
Zone, Myanmar

MRes
Anthropology

15/0510/07

Naysan
Adlparvar

(13) Mariam
Mohamed
Salah

Gender, Agriculture
Anthropology,
and REDD+ in the
Environment
Embobut Forest, Kenya and
Development

05/0503/07

Naysan
Adlparvar

Increasing irrigation
efficiency as a method
for reducing waterrelated risk and
increasing resilience in
South African
agriculture

01/0615/07

Antony
Ellman

(11) Niall
O’Donoghue
UCL

UEA
(14) Alice
Stedman

Water Security
and
International
Development
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ECHO East Africa Impact Center
An invasive weed: Parthenium hysterophorus
Introduction
Parthenium hysterophorus, henceforth called Parthenium, is a weed
of global significance. Parthenium has significant negative impacts
on agricultural and grazing lands, wildlife, human and animal health
(on contact with the skin it causes dermatitis, and the pollen can
cause respiratory malfunction in both humans and livestock). It also
has allelopathic properties that inhibit the germination and growth
of other plants. Parthenium grows almost anywhere, and invades
riparian zones (banks of watercourses), roadsides, along railways,
and in pastures, seasonal floodplains, grasslands, open woodlands,
waste areas, disturbed sites, lawns, gardens and crops. It is
particularly aggressive in degraded or disturbed pastures in semiarid environments. Arusha is currently the worst affected region in
Tanzania. Parthenium is considered to be the most important weed
both in croplands and grazing areas by more than 50 percent in
some villages. Farmers are facing low harvest and dozens of animals
have died from suspected grazing on Parthenium in areas like Kwa
Mkonoo, and Mbuguni in the southern part of Arusha region.
Recently one of the livestock keepers from Kwa Mkonoo claimed
seven of her cattle died as she was feeding Parthenium. Due to its
proximity to Arusha, Parthenium poses an ecological threat to the
nearby world famous national parks such as the Serengetti,
Ngorongoro and Manyara.
The challenge to control the spread, and to eradicate this weed, is
big. ECHO East Africa Impact Centre (henceforth called ECHO) in
collaboration with other partners and communities is working out
ways of containing the killer plant, which is fast spreading in several
parts of the country. Already, Parthenium has found its way into
Kagera region, having wreaked havoc across Arusha, Kilimanjaro
and Manyara regions. A campaigning team of ten people was
formed, coordinated by ECHO staff. Discussions with Government
officials and other partners on how to mitigate the effects of
Parthenium are a priority of ECHO. Meetings have been held with
key leaders; a workshop has been organised in collaboration with the
Centre for Agriculture and Biosciences International (CABI), the
Tropical Pesticides Research Institute (TPRI), Sokoine University of
Agriculture (SUA), Government institutions, Nature Conservancies,
and civil society. Other activities include field visits, visiting schools
and clubs, and distributing printing materials such as leaflets,
presentations and brochures.

before they flower, making sure to remove all of the root system to
avoid re-growth from root remnants. ECHO is recommending
pulling out and burning of the weeds, especially at household level,
and around the streets, wearing lightweight, long-sleeved clothes
and cotton gloves to avoid contact with the skin. ECHO has
facilitated five ‘pulling our Parthenium days’ with the help of the
stakeholders. ECHO has improvised by using cheap plastic bags
instead of the market-purchased gloves.
In collaboration with TPRI, the Selian Agriculture Research
Institute (SARI) and Wheaton College, ECHO shares best practices
and information with other community networks including
hospitals and dispensaries around Arusha, such as the Regional
Hospital and the Aga Khan Hospital. Through our collaboration,
more than 4,000 individuals have been made aware of the ill effects
of Parthenium and the farmer-friendly ways of eradicating it.
ECHO has also prepared a You Tube video on Parthenium which
has been viewed more than 2,000 times. The video can be found
on:
<<https://www.youtube.com/watch?v=9NINKM4sCxc&feature
=youtu.be>>
There are a number of ways to control Parthenium: mechanical,
chemical and biological. Apart from the simple mechanical means
of pulling and burning facilitated by ECHO, there are herbicides
(foliar applications) registered elsewhere for use against this weed.
ECHO emphasises the importance of using herbicides properly
and following the instructions on the packets. According to CABI,
biological control offers the prospect of sustainable control
of Parthenium, and this will soon be tested in Tanzania. These
tests will include the use of an insect (Zygogramma bicolorata)
which feeds solely on Parthenium.

Conclusions
While the efficacy of these methods are being tested, ECHO
believes that ‘prevention is the best cure’ to control
Parthenium. Hence, ECHO will continue its efforts to create
awareness, and to provide training on Parthenium and its
eradication, in order to fulfil its mission of “reducing hunger
and improving lives worldwide”.

Control measures

Finally, we need more cooperation, awareness and action in
order to tackle the problem of Parthenium in this part of the
world. We invite you to join hands with us in this endeavor.

To control this weed, it is recommended to pull out the plants

Charles Bonaventure
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Reminiscences and Reflections
Lesotho, FAO HQ, the Philippines, and Nepal,
1979-1985
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 (the International Labour Organisation (ILO) and the 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 by ten years of freelance consultancy. Basil is a former TAAF Chairman.

Lesotho, 1979-1981
My post in Lesotho was designated as
Director of Studies and Crop Husbandry
Trainer at the Agricultural College in
Leribe in the north of the country, and
across the border from Ficksburg in South
Africa. This project was part of the Basic
Agricultural Services Programme (BASP)
funded by the World Bank. The college
was a new establishment and a parallel
centre to the main college in Maseru.
The course was a two-year Certificate in
Agriculture, and similar to that taught in
Botswana. There were thirty students,
male and female, in each year of the
course. The professional expatriate staff
consisted of teachers in animal
husbandry, crop husbandry and
extension, agricultural engineering and
basic mathematics and science. There
were also five local staff as counterparts
to the five expatriates.
The Leribe centre was to some extent
answerable to the main college in Maseru
but there was actually little liaison, and we
worked quite independently. My main task
was to ensure that there was a sufficient
amount of practical content in the course,
and we endeavoured to aim at a fifty per
cent level, which included student
involvement with three local villages.
There was also a considerable content of
animal husbandry practical activity under
the supervision of the highly competent
Belgian veterinarian (Figure 1), and also
some field work in crop husbandry.
The students were given a project to
complete in their vacations and this
involved staff in travelling to all corners

of the country to monitor their work.
This was clearly a valuable exercise for
both staff and students.

Figure 1. The Belgian vetinarian with students.

My job was certainly frustrating. Most of
the local staff were of poor quality, as was
my experience in Botswana. This was
unfortunate as such colleges require
efficient and dedicated teachers, and this
was certainly not the case in my two
projects. My best member of staff was in
fact the Matron.
My dismissal of two students, who failed
their exams, resulted in some difficulty
which became political, and a visiting high
level delegation requested that I should take
them back, adding that the Prime Minister
was aware of the situation. I refused to do
this for reasons which were very clear at the
time. After a period, my position was taken
over by a local man who proved to be quite
unsuitable in terms of character and
competence. I was in the awkward situation
of having to continue at the College for some
months after I had handed over and before I
finally returned to FAO in Rome.

FAO Rome, 1982
I had a one-year posting to Rome as an

Agricultural Education Officer (Figure 2).
This seemed like a reward for the difficult
time I had experienced in Lesotho.
At this time, I was asked to attempt to
complete a publication to be known as
The Management of Agricultural Schools
and Colleges which had already been
worked on by other staff. This was finally
completed and came out as an official
FAO document and also translated into
French and Spanish. I was also asked to
edit a joint FAO/ILO/UNESCO publication
which came out at irregular intervals.
This necessitated liaison with appropriate
departments in the three agencies in
order to solicit relevant material.

Figure 2. On the roof of the FAO building in Rome.

I was sent to Papua New Guinea in order
to evaluate the performance of an
education programme which had been
ongoing for some two years and was
staffed by three FAO experts. The aim of
this project was to update the curriculum
and improve the management of three
agricultural colleges, the forestry college
and a fisheries college, which were
located in various parts of this country
including Mount Hagen in the Western
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Highlands (Figure 3) to the sea at
Kavieng in the far north-east. Much of
the time was taken up in discussions with
staff and students, both in the classroom
and in the field. I wrote a comprehensive
report which was judged to be too critical
by some HQ staff. There was some
politics involved since one or two of the
Rome staff were of the same nationality,
and close to, two of the PNG experts!
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The Chief Training Officer was my
counterpart, and after many meetings and
discussions with regional officers and
CDOs, it became clear that there was room
for improvement in the delivery of advice
and help to farmers, and the manner in
which this was carried out. I found that
there was a tendency to concentrate on the
larger and better-off farmers, rather than
their poorer counterparts; and CDOs were
not reaching as many individuals as they
should have done. I encouraged staff to try
to form groups, and introduced the concept
of focus group discussions with farmers. I
also encouraged the CDOs to promote Field
Trips where farmers gathered on the farm
of a more successful individual in order to
learn from his/her example.

Figure 3. Students at the Mount Hagen Agricultural
College.

After one or two further months in Rome,
I was sent on to the Philippines as
described below.

The Philippines, 19831984
I took up a consultancy with the
Philippines Coconut Authority (PCA) in
September 1983. The purpose of this
posting was to assist in the development
and extension of the new MAWA coconut
hybrid – a cross between the Malaysian
and the West African type. My base was
at the Extension Training Centre close to
Davao City on the island of Mindanao.
The eight regions of the authority covered
almost all of the country, apart from the
far north region of Ilocos Norte. I
travelled throughout these regions to
familiarise myself with conditions and the
current situation. Apart from the HQ staff
in Quezon City, there were some five
hundred young men and women,
Coconut Development Officers (CDOs),
working in the field. I met many of the
staff in their areas and also in training
sessions at the Training Centre.
In the first instance, much effort was put
into publicising the hybrid by means of
leaflets and, at a later stage, film strips
(Figure 4). However, it became clear that
MAWA did well in parts of Mindanao
where rainfall was higher and soils
suitable, but it did not flourish in other
parts of the country. In comparison to
local varieties the rooting system was not
as deep and trees tended to blow over in
windy conditions.
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Figure 4. Staff training in the use of film strips.

end of my time in the country (Figure 5)
I was awarded a plaque of appreciation
and presented this with some ceremony
by the Chief Executive of the Authority.

Nepal, 1985
Sometime after official retirement from the
organisation, I was recruited by FAO for a
post as Soil Conservation Extension
Officer, to be based in Kathmandu. Project
activities were concentrated in Kulekhani,
south-west of Kathmandu and in the area
of Lake Phewa Taal, near Pokhara.
A number of visits were made to the field
(Figure 6) and some assistance was given
to a limited farmer survey. In this process
it was noted that there was insufficient
liaison with local authorities and some of
the staff were poorly motivated. Much
emphasis was given to a schools
programme. Various visual aids were
produced and the project had an input
with a local radio programme. Project staff
participated in a tree planting programme,
which was severely interfered with by the
multitude of leeches!
Shortly before I left the country I organised
and ran a consultation on extension and
farmer training with staff of this project
and others. This was a two-day session
and proved to be very successful.

Figure 5. The farewell party with my counterpart
and secretary.

The New Peoples’ Army (NPA), a so-called
communist rebel organisation, were
active in many parts of the country, and
particularly in Mindanao. There were also
radical Muslim groups in the western part
of the region. This situation did not
interfere with my work, but travel was
sometimes restricted. My information
was that the NPA would be quite aware of
activities in progress with local farmers,
and it was unlikely that they would give
me any personal attention. On one
occasion I happened to be in very close
contact with a group of these individuals.
My job in the Philippines was probably
the most pleasant of all those that I did in
some twenty countries. I found the
people to be very kind and caring, and
this made my fifteen month stay to be an
excellent period in my working life. At the

Figure 6. Trekking in the hills.

My terms of reference included liaison
with other conservation projects in the
country, but the project manager insisted
that I spent too much time in the office.
This was extremely frustrating, and it was
clear that I would not be able to
implement my terms of reference. After
an unpleasant discussion and argument
with the manager and his counterpart, I
decided that there was no purpose in
remaining in the country and that I
should resign. This was after a total of
five months and I returned to Rome.
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Upcoming events
7TH WORLD CONGRESS ON
CONSERVATION AGRICULTURE
AND 25TH AAPRESID CONGRESS

AFRICAN GREEN REVOLUTION
FORUM 2017

Dates: 1-4 August 2017

Details: Initiated in 2010, the African Green Revolution
Forum brings together African Heads of State, Ministers,
farmers, private agribusiness firms, donors, financial
institutions, NGOs, civil society, scientists, and other
stakeholders to discuss and develop concrete investment
plans for achieving the green revolution in Africa. Since its
inception, the AGRF has become a platform that has grown
in scope and focus to become the event of choice for thought
leaders to influence, invest and drive a green revolution in
Africa. It is an action-oriented, thematically-organised,
participatory community of practice where concrete plans are
developed and implementation on progress is monitored and
evaluated toward scaling up investments and innovation for
sustainable agricultural growth and food security in Africa.
The Forum adds value for smallholder farming by promoting
investments and policy support for driving agricultural
productivity and income growth for African farmers in an
environmentally sustainable way. This year the organisers
invite participants to come ready to build on the progress
already achieved – quickly, efficiently, and at the speed and
scale required to secure Africa’s rise through an agricultural
transformation.

Details: This year, the 25th Annual AAPRESID Congress will be
held in conjunction with the 7th World Congress on
Conservation Agriculture, in order to promote together the
sustainable productive strategy that is growing in the region and
take it to the world. It promises to be one of the most important
technological reference meetings in the continent and it is
recognized worldwide as a true network for update, exchange of
knowledge and a showroom for advanced technologies. Latin
America's farmers have more than 40 years of experience in
conservation agriculture systems based on No Till and there is
much scientific evidence to support this revolution that now
accounts for more than 75% of the area under cultivation. The
meeting will demonstrate that Conservation Agriculture is the
best tool to mitigate and adapt to the effects of climate change,
contributing to food security and promoting resilience and
biodiversity.
Venue: Rosario-Santa Fe, Argentina.
Further Details: http://congresoaapresid.org.ar/

POTATOES IN PRACTICE 2017

Dates: 4-8 September 2017

Further details: http://africa-eu-sti-portal.net/en/1067.php
Venue: Abidjan, Côte d'Ivoire.

Date: 10th August
Details: Potatoes in Practice is the largest field-based potato
event in the UK. The event brings together variety
demonstrations, research and trade exhibits in one place
making it an essential date in the potato industry calendar.
The event is organised and hosted by the James Hutton
Institute
Venue: James Hutton Institute's Balruddery Farm, Dundee
Further details: http://www.hutton.ac.uk/events/potatoespractice-2017

HARRIS GARDEN CHARITY
OPEN DAY

ENTO’17: ENTOMOLOGICAL
NETWORKS
Dates: 12-14 September
Details: The Royal Entomological Society meeting will discuss
the theme of Entomological Networks which has implications
at all scales within entomology – from the role of genes in the
evolution of complex social behavior to the impacts of
environmental change on species-interaction networks. There
will be 12 invited speakers and linked themed sessions.
Venue: Herschel Building, Newcastle University, Newcastle
More details: http://www.royensoc.co.uk/content/ento-1712th-14th-september-2017

Date: 13 August
Venue: Harris Garden, Whiteknights Campus, University of
Reading
Details: Join the Friends of the Harris Garden as they open
up the University’s beautiful 12-acre garden to raise money
for their chosen charities.
See: https://www.reading.ac.uk/15/about/newsandevents
/Events/Event723814.aspx
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UK DAIRY DAY
Date: 13 September
Details: The event features over 300 trade stands located
throughout the internal halls and exhibition area along with
external trade stands. A ‘Sharing Knowledge’ zone will be
located on the first floor with seminars throughout the day
covering relevant topics related to the cow, team and farm.
Externally there will be demonstrations on foot trimming,
knife sharpening, dairy cow anatomy and other cow health
related subjects. The event features a cattle show for dairy
breeds and this year will host The National Ayrshire Show and
The National Holstein Show.

EUROPEAN SOCIETY OF
VETERINARY AND COMPARATIVE
NUTRITION, 21ST CONGRESS
Dates: 20-23 September
Details: Organised by WALTHAM and the Royal Agricultural
University, the 2017 Congress will explore the nutrition of
species across the animal kingdom, and spark a series of
dynamic scientific discussions between experts from across
the nutrition discipline.

Venue: The International Centre, Telford, Shropshire

Venue: Royal
Gloucestershire

Further details: http://www.ukdairyday.co.uk/

Further details: https://www.rau.ac.uk/esvcn2017

VISIT TO NATIONAL FRUIT
COLLECTION, RSB - KENT,
SURREY & SUSSEX BRANCH

CURRY CLUB MEETINGS TAA
LONDON AND SOUTH EAST
BRANCH

Date: 17 September

These are regular meetings held at Strand Continental Hotel,
143 Strand, London. The meetings start at 11.00 am for
coffee, followed by a talk and a curry lunch. See the TAA
website for details of the forthcoming meetings which
include:

Details: The Royal Society of Biology (RSB) is organising a
visit to Brogdale Farm, home of the National Fruit Collection.
There will be a guided tour of the orchards which are full of
fruit trees including apples, pears, plums cherries, cobnuts
and quinces. The tour will include the historical background
to the fruit varieties in season and also offer tastings.
Website: https://www.rsb.org.uk/events/event_kentsurreysussex
branchvisittobrogdalefarmhometothenationalfruitcollection
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Agricultural

University,

Cirencester,

- 28 September: Jim Ellis–Jones will present a talk on Increasing
agricultural productivity in the Highlands of Ethiopia;
- 26 October: Frank Bibby will present a talk on Highlights
from 50 years of large-scale farming in Africa and Iran.
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EXTINCTION & LIVESTOCK
INTERNATIONAL CONFERENCE
Dates: 5-6 October
Details: Organised by Compassion in World Farming, the
Conference will examine how we can transform our global
food and farming systems to work for people, the planet and
animals. It will bring together diverse interests – conservation
& livestock production, land & water use, the environment
& climate change, ethics & economics, healthy & sustainable
diets, food security, food business.
Venue: QE II Centre, London
Further details: http://www.extinctionconference.com/
events/compassion-in-world-farming-extinction-and-livestockconference/event-summary-4fb97cae0f154b88837d534eefb7
a171.a

SYMPOSIUM ON CLIMATE
CHANGE AND DROUGHT
RESILIENCE IN AFRICA
Date: 16-18 October 2017

Upcoming Events

provides an open forum to highlight recent developments and
to facilitate knowledge transfer between representatives of the
agri-food industries, scientific research community, legal experts
on food related legislation and waste management, and
consumer organisations. Total Food 2017 is organised by staff
from the Biorefinery Centre at Quadram Institute Bioscience.
Venue: Quadram Institute Bioscience, Norwich Research
Park, Norwich
Website: http://totalfood2017.com/

HUGH BUNTING MEMORIAL
LECTURE
Date and Time: 8 November 2017, 18.00hrs
Please note this is not confirmed at the time of publication.
Check TAA website.
Details: To be presented by Dr Margaret Najjingo Mangheni,
Reader in Agricultural Extension at Makerere University,
Uganda. The theme of the lecture is elected to be Innovation
Systems and ICT for Smallholder Farmers. We are also hoping
to arrange a visit to the University's Cocoa and Crop
Environment Labs in the afternoon
Venue: Reading University, Agriculture Building, Earley Gate,
Reading, UK.

Details: The focus will be on building resilience to climate
change and droughts in Africa, showcasing experiences from
research, field projects and best practice to foster climate
change adaptation among countries in the region. New
techniques and technologies for climate smart agriculture
have already shown some great potential and impact in Africa.

TAA ANNUAL GENERAL
MEETING

Venue: Nairobi, Kenya

Agenda:
1. Introduction by Chairman
2. TAAF Awardee Presentations
3. TAA Honours Awards
4. TAA Development Agriculturalist of the Year Presentation

Further details: http://africa-eu-sti-portal.net/en/1068.php

AGRICONFERENCE 2017
Date: 23-25 October
Details: Agriconference 2017 will include an international
scientific panel discussion on agriculture dealing with such
themes as plant protection, organic agriculture and natural
resources management, sustainable agriculture, high
productivity, agriculture technology and agro-economy,
animal husbandry, veterinary research, agriculture
biotechnology and agrochemistry.
Venue: Professor Jayashankar Telangana State Agricultural
University, Telangana, Hyderabad, India
Website: http://www.agriconference.org/

TOTAL FOOD 2017
Dates: 31 October-2 November
Details: Total Food 2017 will be the 5th in a series of
international conferences which focus on the sustainable
exploitation of agri-food co-products and related biomass,
thereby helping to minimise waste. Under the auspices of the
Royal Society of Chemistry (Food Group), this three day event

Date: 13 December, 17.00hrs

Followed by the Annual Social Reunion evening.
Venue: The Royal Over-Seas League, Park Place, St James’s
Street, London

21ST WORLD CONGRESS OF
SOIL SCIENCE (WCSS)
Dates: 12-17 August 2018
Details: The theme will be Soils to feed and fuel the world.
The WCSS is the main event of the International Union of
Soil Science. It takes place every four years and is open to all
members of the IUSS and other participants.
Further information and contact: http://www.21wcss.org/
Flavio Camargo - Vice-President
fcamargo@ufrgs.br
Congress Venue: Rio Centro Exhibition and Convention
Centre, Rio de Janeiro, Brazil. http://www.riocentro.com.br/
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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:
Type of membership and annual subscription rate
Full Individual Member (printed copies
of Agriculture for Development)
Institutional Member (printed copies of
Agriculture for Development and online
access for staff)

£50
£120

Online Individual Member (online copies
of Agriculture for Development)
Student Membership (online copies of
Agriculture for Development)

£40
£15

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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