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Editorial
Climate change: time for urgent action
Introduction
We are currently on track for a catastrophic 3°C
rise in global temperature, above pre-industrial
levels, by the end of the century. Climate change is
happening more rapidly now than expected. This
is the dire warning from the Intergovernmental
Panel on Climate Change (IPCC) in its October
2018 ‘Special report of global warming of 1.5°C’
(www.ipcc.ch/report/sr15/). The special report is
a response to an invitation issued at the United
Nations Framework Convention on Climate
Change, 21st Conference of the Parties (UNFCC
COP21), held in Paris in December 2015 (see the
Editorial for Ag4Dev27, Spring 2016).
The report concentrates on the differences
between what our planet will suffer if we fail to
restrict global mean surface temperature (GMST)
rise to 1.5°C by 2030, rather than the upper limit
of 2°C agreed in Paris. We are already suffering
the consequences of a 1°C rise in GMST, as
manifested in increasingly extreme weather
events, rising sea levels and diminishing Arctic
sea ice. The consequences of not achieving that
0.5°C reduction are huge and catastrophic.

Global consequences
By 2100, global sea-level rise would be 10 cm
(about 10 percent) lower with 1.5°C as compared
with 2°C. Coral reefs would decline by ‘only’
70-90 percent with global warming at 1.5°C
compared with >99 percent with 2°C. Great
differences will be experienced by nature – insect
populations are particularly vulnerable and
they will lose 50 percent more habitat at 2°C
compared with 1.5°C. Extinctions of many plant
and animal species are expected and the sixth
mass extinction will accelerate. Our increasingly
acidic oceans are forecast to produce 3 million
tonnes less fish catch at 2°C – double the loss
expected with 1.5°C.
2

The future of the Arctic sea ice will depend on
how we manage the carbon in our atmosphere.
The rise in Arctic temperatures is up to three
times as fast as that in other parts of the globe and
so with a rise to 1.5°C we can expect sea-ice-free
waterways once every 100 years. That increases to
once a decade under a 2°C scenario.

Sustainable Development Goals (SDGs)
The United Nations SDGs – a pathway towards
achieving development, including food security
and environmental protection up to 2030 and
beyond – are discussed and the impact on them
of failing to limit GMST rise to 1.5°C is spelled
out. Limiting increases in global warming would
reduce damaging impacts on ecosystems and
human health and well-being, and so make
it easier to achieve the SDGs. At 1.5°C the
proportion of the global population exposed to
water stress would be half of that at 2°C. Food
security would be less severely affected and
millions fewer would be at risk of climate-related
poverty. The report notes the clear benefits to
people and natural ecosystems of limiting global
warming and its analysis indicates the vital
importance of ensuring a more sustainable and
equitable society. International cooperation is a
critical enabler for developing countries.

The role of the agriculture, forestry and
other land uses (AFOLU) sector
Rapid and far-reaching transitions are needed to
contain the rise to 1.5°C. Global net anthropogenic
emissions need to fall by 45 percent from 2010
levels by 2030, and reach net zero around 2050.
We have just 12 years to do a great deal of work.
The AFOLU sector receives prominent attention
in the report. Sustainable intensification is
specifically mentioned, as is carbon sequestration
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in soils and the rehabilitation of degraded
soils. All of these require careful husbandry
of the soil, including direct seeding, soil cover
(including with cover crops) and crop rotations.
Conservation agriculture clearly has a role to play
here. Reforestation, agroforestry and avoidance
of deforestation are important players in climate
stabilisation and carbon storage and must be
promoted and accelerated.

What are the prospects?
Against this graphic backdrop we are witnessing
rather ostrich-like behaviour from some very
influential players in this life-and-death drama
as global fossil fuel consumption continues to
increase annually. Bob Woodward in his 2018
book Fear: Trump in the White House outlines
President Trump’s determination to undo Barack
Obama’s commitment to funding the Green
Climate Fund resulting from the Paris Accord.
“I was”, explains Trump, “elected to represent the
citizens of Pittsburgh, not Paris” (p 194).
In the UK, instead of leaving fossil fuels in
the ground, we are encouraging the fracking
of shale deposits across the north of England.
Rather than listening to the concerns of
outraged protesters who put the future of the
planet before the interests of private profit
for the few, they are pilloried, ridiculed and
punished. Norway and Germany are pursuing
similarly reckless actions, with natural resource
destruction seen as a reasonable price to pay for
oil and coal extraction. And in Brazil it seems
likely that the recent presidential elections will
result in a decision that will allow wholesale
destruction as the Amazon region is opened up
to agribusiness.
The unmentioned elephant in the room is, of
course, the galloping human population, which
currently stands at 7.7 billion and is likely
to increase to 10 billion by 2050. Supporting
such a population entails a tremendous (and
unsustainable) pressure on our planet’s natural
resources and an ever-increasing global energy
demand. It appears that we may well be entering
a Malthusian end-game as we are the only species
seemingly intent on trashing its own habitat and
survival systems.



Diets, health, agriculture and climate
change
And yet, outwitting Malthus once again may still
be possible. A recent global modelling study has
shown that large reductions in meat consumption
would not only improve human health, but would
have significant environmental benefits, including
reductions in greenhouse gas emissions. The study
‘Health and nutritional aspects of sustainable diet
strategies and their association with environmental
impacts: a global modelling analysis with countrylevel detail’, by Marco Springmann et al (https://
doi.org/10.1016/S2542-5196(18)30206-7),
examined three different approaches to sustainable
diets motivated by environmental, food-security
and public-health objectives.
Combined analyses were undertaken for more
than 150 countries of nutrient levels, diet-related
and weight-related chronic disease mortality,
and environmental impacts, in three sets of
diet scenarios. The first set of diets was based
on environmental objectives, and replaced 25,
50, 75 and 100 percent of animal-source foods
with plant-based foods. The second set, based
on food-security objectives, reduced levels of
underweight, overweight and obesity by 25,
50, 75 and 100 percent. The third set, based on
public-health objectives, consisted of four energybalanced dietary patterns: flexitarian, pescatarian,
vegetarian and vegan.
Following environmental objectives and replacing
animal-source foods with plant-based ones was
particularly effective in high-income countries for
improving nutrient levels, lowering premature
mortality (reduction of up to 12 percent with
complete replacement), and reducing some
environmental impacts, in particular greenhouse
gas emissions (reductions of up to 84 percent).
However, it also increased freshwater use
(increases of up to 16 percent) and had little
effectiveness in countries with low or moderate
consumption of animal-source foods.
Following public-health objectives by adopting
energy-balanced, low-meat dietary patterns that
are in line with available evidence on healthy
eating led to an adequate nutrient supply for
most nutrients, and large reductions in premature
mortality: from a reduction of 19 percent for
3



the flexitarian diet, to 22 percent for the vegan
diet. It also markedly reduced environmental
impacts globally: reducing greenhouse gas
emissions by 54-87 percent, nitrogen application
by 23-25 percent, phosphorus application by
18-21 percent, cropland use by 8-11 percent and
freshwater use by 2-11 percent. This was true
in most regions, except for some environmental
domains (cropland use, freshwater use and
phosphorus application) in low-income countries.
The potentially game-changing conclusion is
that “approaches for sustainable diets are context
specific and can result in concurrent reductions
in environmental and health impacts globally and
in most regions, particularly in high-income and
middle-income countries, but they can also increase
resource use in low-income countries when diets
diversify”.

Agriculture for Development 35
New printers and editorial support
The editorial team are pleased to report that
Ag4Dev35 is the first issue of our journal to
be printed by Green Ink. Our current format
is continuing for now, although possible
improvements will be considered in the future.
One immediate improvement is full-colour online
and hard copies.
To ease the pressure on the voluntary editorial
team, Green Ink is also being commissioned
to undertake the copy-editing and the initial
proofreading. This will enable the voluntary
editorial team to focus on planning and
commissioning of material, technical editing and
final proofreading.
Ag4Dev35, an open issue
This open issue contains the usual mix of long and
short articles, and reports from the field, most of
them written by TAA members, as well as our
regular features.
The first full article is TAA General Secretary
Elizabeth Warham’s forward-looking 35th Ralph
Melville Memorial Lecture on ‘Game-changing
technologies for agriculture and the future farm’,
which was presented at the House of Commons,
and hosted by the All Party Parliamentary Group
4
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on Food and Agriculture for Development. The
other articles are: ‘Livelihoods and sustainable
land management in the highlands of Ethiopia’
by TAA Treasurer Jim Ellis-Jones; ‘Discussion
paper on eliminating puddling in rice by using
zero tillage’ by TAA member John Landers; a
thought-provoking piece by Chris Garrett of The
Donkey Sanctuary entitled ‘A place for equines
in the 21st century’; a country report on ‘The
invasive apple snail in Indonesia’ by Ristiyanti
M Marwoto et al; and ‘Nematode, mite and
insect pests of tamarind’, a global review paper
by our Pacific Coordinator Ravi Joshi and B
Vasantharaj David.
News from the Field items are: ‘Farmers in Central
America use mycorrhiza fungus to improve crop
production: the technology of the future that
comes from the past’ by Angelica Valdivia and
Alison Gunn from new Institutional Member
Fauna & Flora International; and ‘Partnerships
vital in the fight against fall armyworm in Africa’
by Wayne Coles of TAA Institutional Member
CABI.
In our regular features, Geoff Hawtin explains
why ‘Size matters’ in International agricultural
research news; Bookstack contains reviews of
three books, two of which are co-authored by
TAA members; in Opinions page, Francis Shaxson
advises us ‘Beware unwarranted assumptions!’;
and in Reminiscences and reflections, Brian
Wood describes ‘How I chanced onto agriculture
and learned to love my natural enemies’. We
welcome new Institutional Member Fauna &
Flora International on the Institutional Members’
page, and provide an example of their work in
Nicaragua as a News from the field item.
Mailbox is full this issue, with reaction to
Ag4Dev34, the special issue on ‘Controlled
environment agriculture’, and feedback on the
future options for Ag4Dev. David Radcliffe
provides a note on ‘Professional accreditation’
under TAA Forum, and Keith Virgo contributes
a ‘Web Manager’s update’ on the launching of
our new website. News from the regions contains
meeting reports from the South West, London
and the South East, and East Anglia regions.
Finally, and sadly, we provide an obituary for
TAA member Nick Foster.

Brian Sims and Paul Harding
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Article 1

The 35th Ralph Melville Memorial Lecture, hosted by the All Party
Parliamentary Group on Food and Agriculture for Development, at
the House of Commons, 11 June 2018
Game-changing technologies for agriculture and the future farm
Dr Elizabeth J Warham FRSB
Elizabeth leads the Department for International Trade (DIT) Agri-Tech team that
promotes the investment and trade of innovative agricultural businesses, products and
services. She started her career with 10 years’ experience at the International Center
for Wheat and Maize Improvement (CIMMYT) in Mexico. Elizabeth has since been a
lecturer at the University of Edinburgh and held a number of senior posts across UK Government related to innovation and agricultural technologies. These included providing
advice to three Government Chief Scientific Advisers on food and water security issues;
responsibility for programme delivery of the former Department of Trade and Industry
(DTI) technology programme; and managing Department for International Development (DFID) research programmes for agricultural production systems in low- and
middle-income countries. She also led the Government Office for Science review of how
the Department of Health manages and uses science to inform the development of policies. Elizabeth is also General Secretary of the TAA and a technical editor of Ag4Dev.

Agricultural technologies (Agri-Tech) are
the key to feeding and fuelling the planet
Agriculture is not just farming…
• we touch or use it every day – leather, cotton,
food, drink, biofuels – just to name a few; or
• we work in the agriculture sector – over 450,000
people are employed in the sector in the UK.
What’s the global problem?
• The world’s population is expected to rise from
7 billion to 9 billion by 2050 and could reach
11 billion by 2100.
• Diets are changing with more meat and dairy
products being consumed.
• About 40 percent of food is lost post-harvest.
• Over 1 billion people live in extreme poverty.
• More than 75 percent of the extremely poor
live in rural areas – primarily dependent on
agricultural production.
• About 800 million people go to bed hungry
each night.

This means that there is an increasing demand
for land, energy, water, feed, fertilisers and other
resources. Agriculture is also competing for
resources while urbanisation and industrialisation
put more pressure on land. In addition, there
are environmental threats that mean we need to
adapt to environmental change, changes in water
availability and less-predictable weather patterns.
Agriculture contributes to eight of the United
Nations’ Sustainable Development Goals: 1: no
poverty, 2: zero hunger, 3: good health and well-being,
8: decent work and economic growth, 12: responsible
consumption and production, 13: climate action,
14: life below water and 15: life on land.
These challenges mean that new agricultural
science and technology are needed.

What do we mean by ‘Agri-Tech’?
Agri-Tech improves the productivity and
sustainability of agriculture (arable/livestock,
horticulture, aquaculture, forestry, equines and pets)
covering input supply/nutrition, farming/ecosystem
management and animal welfare/health. It is supplychain oriented and includes on-site storage and
processing of food and non-food products.
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The UK offer
The UK Government is working with the scientific
community, and food and farming industry so
that the UK can:
• become a world leader in agricultural
technology, innovation and sustainability;
• exploit opportunities to develop and adopt new
and existing technologies, products and services
to increase productivity; and thereby
• contribute to global food security and
international development by ensuring that
safe, healthy, nutritious food is affordable and
accessible to all.
Investments include the ‘HMG (Her Majesty’s
Government) strategy for agricultural
technologies’ (£160 million over five years) in
the Agri-Tech Catalyst and the four new AgriTech Innovation Centres, which have improved
the flow of ideas and solutions from laboratory
to farm; and the recently launched ‘Industrial
strategy challenge fund transforming food
production’ initiative (£90 million) which aims
to enable greater take-up of innovation on
farms.
The ‘Agri-tech Catalyst programme’ (£70 million)
has funded over 100 research and development
(R&D) projects to improve agricultural
productivity and to stimulate businesses and
academia to work together.
The four world-class Centres for Agricultural
Innovation (£90 million) are now established
to translate our world-leading agricultural
innovation into commercial opportunities for
UK businesses:
• Agrimetrics is utilising data, science and
modelling to build a more efficient food system;
• Agricultural Engineering Precision Innovation
Centre (Agri-EPI) is exploiting opportunities in
precision agriculture;
• Centre for Crop Health and Protection (CHAP)
is revolutionising how farmers manage crop
threats including pests and diseases;
• Centre for Innovation Excellence in Livestock
(CIEL) is creating new livestock technology.

6
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Three specific strengths of the UK offer are:
1. World-class science. The UK has some of
the longest established agricultural research
institutions in the world. It is home to 100
science parks, three of the top 10 veterinary
schools in the world and is world leader in the
scientific study of both plants and animals.
Highly skilled talent, along with educational and
scientific excellence has created an outstanding
culture for research and development in
collaboration with industry. This has helped
deliver new knowledge and many innovative
products, practices and technologies.
2. Progressive farming supply chain. The UK led
the agricultural revolution of the 18th century,
introducing innovative farming practices from
crop rotation to novel equipment. It is home to
some of the world’s best farmers who produce
highly sought-after products. Many of these
farmers already integrate Agri-Tech into their
work with excellent results. They recognise the
potential to do more to maximise the uptake
of Agri-Tech in increasing productivity,
through the use of precision agriculture, to
drive efficiency, maximise yields, protect the
environment and increase profitability.
3. Dynamic business environment. It is easier to
do business in the UK than in any other major
economy in Europe (according to the World
Bank). Not only is setting up a business very quick
and easy (a couple of days), but the Government
incentivises collaboration between industry and
science with R&D tax credits and the Patent Box,
supported by strong intellectual property (IP)
regulation and quality protocols for standards.
Integrating the UK’s world-class science with
progressive food and farming businesses provides
potential rewards in: increased productivity,
maximising returns on investment, business
growth opportunity, job creation, sustainable
intensification of agriculture, and contributing to
global food security.
Agri-Tech sub-sectors with opportunities and
UK strengths in capability include the following.
• Plant science, the study of plants, including their
growth, structure, physiology, reproduction,
ecology and pathology, as well as their economic
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use, suitability for intended use/purpose and
cultivation by humans. Opportunities from
the UK include its world-leading plant science
research, superb university sector and institutes
able to replicate climate and culture conditions
found throughout the world, and robust IP
protection and tax relief for patents developed
in the UK. Strengths in capability include:
agrochemicals, biological systems, genetics,
agronomy solutions, nutrition, disease control,
novel products, greenhouses, and novel growing
systems.
• Animal science, the development of products
and services relating to animal health and
welfare, including those related to prevention,
detection, characterisation, management
and treatment of animal diseases and animal
health. UK veterinary science ranks worldwide
at No. 2, with eight veterinary schools and
more international animal disease reference
centres than any other country. Edinburgh
has the largest concentration of animal
health researchers in Europe. Strengths in
capability include: dairy equipment, vaccines,
genetics, diagnostics, pharma, nutrition, digital
innovation, and companion animal welfare.
• Aquaculture, the intensive farming of fish,
shellfish, plants and algae in freshwater, coastal
waters and onshore. Innovation areas in the UK
include: breeding, genetic and trait selection for
fast growth, aquafeeds, plant proteins, terrestrial
animals and oils, health, vaccines, infrastructure,
recirculating aquaculture systems, offshore
systems and aquaponic systems.
• Precision agriculture, the use of technologies
to allow farmers and growers to make
more informed decisions on cropped areas,
animal husbandry and land management.
Effective application of appropriate precision
technologies enables fewer inputs (water,
fertiliser, energy) to give higher yields. Many
business opportunities from other sectors exist
in precision agriculture (eg space, telecoms,
information and communications technology,
big data, chemicals and engineering). UK
strengths in capability include: big data, artificial
intelligence, robotic weed control cultivators,
measurement of critical soil parameters,
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unmanned aerial vehicles (UAVs, ie drones),
robotics, automation, data systems, sensors,
management systems, precision engineering and
modern tractor design concepts. These are used
to improve farming methods through sensing
and positioning, automation and machine
control, increased accuracy of application, data
handling and transfer, wireless technology and
decision-support systems.

Game-changing technologies
The global revolution in digital, robotics,
diagnostics/detection and new sources of protein
provide new opportunities to improve sustainable
farming methods for the future farm, while
completely new approaches to farming such as
vertical and controlled environment farming are
being developed.
Digital
The digital agricultural revolution will
fundamentally change the way farmers manage
their farms and do business. This will both
threaten and present new opportunities for
existing and new agricultural businesses.
Some facts:
• UK technology is present in 95 percent of the
world’s mobile phones;
• the UK is Europe’s largest e-commerce market;
• £26 billion has been invested in UK tech over
the past five years;
• 18 of the 47 European Unicorns are in the UK;
and
• the UK is the world’s third-largest digital tech
sector, after Silicon Valley and New York.
Data from many different internal and external
sources – including sensors, weather, onfarm treatments, crop inputs, yield data, fuel
consumption, disease prevalence and prediction –
will need to be integrated into a cloud portal
allowing sharing of selective data with different
areas of the farm and supply chain. Access to
this big data and predictive analysis will propel
the growth of the industrial internet of things
(IoT) in agriculture. This will be supported by
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communication technologies and robotics that
ensure a smooth flow of information on the farm
with decision-support systems to allow smarter
farm management and increased productivity.
An example of digital application is Felcana,
a new generation of digital pet care, with 24/7
monitoring, telemedicine services and healthcare
treatments to support pets in receiving better,
more efficient veterinary care. The system is
designed by experienced vets and developed by
inventive engineers.
Robotics
Dexterous cognitive robotics are being developed
to transform labour-intensive tasks on farm
from sensor/data-collection tasks to agricultural
operations such as:
• soil and crop scouting
• robot tractors
• harvesters to replace human pickers
• smart cultivators
• laser weeding
• selective and precision targeted pest and disease
treatment
• logistics and materials management
• livestock – care, treatment,surveillance, mustering
and feeding.
An example is the world’s first ‘Hands Free’
hectare developed in partnership by the Agri-EPI
Agri-Tech Innovation Centre, Harper Adams
University and Precision Decisions Ltd. One
hectare of barley (last year) and wheat (this year)
has been sown, grown and harvested by automatic
and robotic operations without a single person
stepping on the field.
Diagnostics/detection
An increased focus on prevention (vaccines),
prediction (genetics) and detection (diagnostics)
will shape the future of farming, providing the
need for new, alternative technologies that will be
more in line with evolving customer choices. New
diagnostics/detection technologies developed
in the UK with application globally include the
following.
8

• Fungi Alert, an in-field early detection device
to detect spores of pathogens in soil and water
before they infect plants.
• IoLight, a lab-specification field microscope
with 1 μm resolution in a pocket device: images
and videos are shared on a tablet – low cost,
simple to use, and web-connected for remote
diagnosis.
• Nanopore technology, a portable DNA
sequencer that rapidly identifies crop
infections to allow monitoring of outbreaks,
precise deployment of agrochemicals and
has applications for crop breeding (including
orphan crops).
Sustainable protein
Aquaculture has the potential to supply protein
that is needed for a growing global population
likely to demand 75 percent more protein by
2050 than is currently available. Fishmeal is
recognised as a high-quality aquaculture feed
ingredient in many fish feeds as it increases feed
efficiency through enhanced nutrient uptake,
digestion and absorption (Miles & Chapman,
2018). Wild-caught fish populations are
declining due to regulatory and environmental
factors and overfishing, resulting in fishmeal
supply constraints. Fishmeal substitutes such
as vegetable proteins are less desirable due to
lower protein content and side effects on fish
(Spinelli, 1980). The availability of a high-quality
non-plant fishmeal replacement is essential to
optimise aquaculture production to meet future
global protein demand. Examples of innovation
in sustainable protein by UK-based companies
include the following.
• Entocycle, an automated circular process that
produces black soldier fly larvae which are high
in protein and essential amino acids.
• MiAlgae uses by-products of the whisky
industry to grow micro-algae which can be used
to sustainably farm fish.
• Calysta has a revolutionary platform for
producing ‘FeedKind’, a natural, non-genetically
modified (GMO) high-quality protein with
a nutritional profile virtually equivalent to
fishmeal, derived from natural microbes using
a fermentation process with methane, with
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patents and approval for sale in the European
Union. Production requires no agricultural
land, uses 75 percent less water than crops and
is a potential additive to the human food chain.
Vertical farming
New agricultural businesses see increasing
opportunities to produce more food on less
land with fewer inputs and with less impact on
the environment. This means that, in addition
to the growth of new aquaculture production
systems, new businesses are looking at vertical
farming as an option for more rapid growth
and extension of growing seasons for high-value
crops with lower water and labour requirements.
This involves the integration of several different
technologies, including LED lighting regimes,
growth platforms, hydroponics, aquaponics and
automation.
• Grow-Up Urban Farms. Aquaponic system
growing salads and herbs for high-end
restaurants within three weeks using water from
tanks rearing black tilapia which are also sold
after six months.
• Aponic. Remote control vertical soilless
growing systems recirculate nutrient mix from a
reservoir to vertical grow tubes and can be used
within old shipping containers.
• Airponix Ltd. Smart, soilless Agri-Tech
system with nutrient cloud (fog generation
with inkjet print-head) and low-cost protected
growth chambers for potatoes, sweet potatoes,
raspberries, wheat, tomatoes and grape vines.

Integrated solutions in supply chains
Industry innovation is usually siloed and
incremental (chemistry and seeds, food,
machinery, data, sensors and animals).
Increasing connectivity means that it will become
progressively more difficult to develop discrete
technological solutions for farming. Integrated
solutions of innovation across the different
components of a supply chain will become even
more important and can make a large difference.
Three case study examples are given: innovation
in strawberries, the UK livestock traceability
programme and the cold chain supply chain.
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Innovation in strawberries is a clear example of
how different types of technologies across the
supply chain have helped to not only increase
production, but also extend the growing season,
including:
• Genetics. Range of June-bearers and everbearer
genetics with overlapping seasons to provide
excellent fruit quality over a prolonged period,
producing high-yielding cultivars with large
fruit size and low percentage waste, and
improving disease resistance. The national
programme for strawberry breeding at East
Malling has released 39 varieties for all sectors
of the strawberry industry since 1988, with over
250 million plants of these varieties sold, mostly
in the UK and northern Europe, but also in
Republic of Korea and the USA.
• Multi-span polytunnels. Engineering R&D of
structures and plastics, such as the use of diffusing
additives, and improved thermal properties.
• Growing systems. Soilless systems, table top,
peat, coir, and nutrition delivery.
• Production and scheduling. Propagation,
chilling, storage to extend production season,
perennial to two-cycle production, ergonomics
of picking.
• Crop protection. New pests and diseases
under polytunnels, biological control adapted
from elsewhere (tomato/flowers), biological
understanding of target pests, withdrawal of soilsterilant chemicals, and biofumigant alternatives.
The ‘UK livestock traceability programme’ is
a public-private partnership – Department for
Environment, Farming and Rural Affairs (Defra),
National Farmers Union (NFU), National Office of
Animal Health (NOAH), Agriculture Horticulture
Development Board (AHDB) – to develop the
Requirement for Information Documents based
around a range of technologies (FarmWizard
Magic Livestock Management, TGM Software
Solutions, Unitas Poultry Manager, Dalton Tags,
Allflex). Several third-party systems are also being
developed to integrate individual animal data with
herd health records and veterinary medicines. This
is leading to the development of:
• robust, visible, tamperproof radio frequency
identification (RFID) enabled tags;
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• various RFID reader devices – wands,
weighbridges, sorting gates, etc;

both cold and power – now being trialled with
Sainsbury’s.

• standardised 1D and 2D barcoding systems;
and

Future farms

• integrated databases for rapid and reliable data
exchange.

With the rapid development of technologies,
farming practices will change in the future.
Different models are being developed in Africa,
Asia and Latin America to help farmers access
these new technologies and practices.

These systems and technologies will address the
five key traceability requirements in legislation for
the cattle farmer:
1. Registration by the farmer, as a keeper, of every
land holding used.
2. Identification of each animal owned, with
passports corresponding to animal identification
tags in accordance with EU legislation.
3. Accurate up-to-date record-keeping.
4. Complete documentation for all livestock
movements.
5. Notification of all livestock movements from
birth to death on each holding to the British
Cattle Movement Service (BCMS).
The ‘Cold chain’ supply chain is an integrated,
seamless and resilient network of refrigerated and
temperature-controlled pack houses, distribution
hubs and vehicles used to maintain the safety,
quality and quantity of food while moving it
swiftly from farm gate to consumer.
Currently, a land area twice the size of Australia
is used across the globe to produce the food lost
post-harvest, with water consumption equivalent
to 280 km3 of water a year (three times the volume
of Lake Geneva). A transport refrigeration unit
consumes up to 20 percent of a refrigerated
vehicle’s diesel, can emit up to six times the
nitrous oxide and 29 times the particulates of a
Euro 6 engine, and produces significant amounts
of carbon monoxide.
The UK is at the fore of clean cooling with
expertise on the ‘cold economy’ at the University of
Birmingham, Heriot-Watt University and others,
which have been leading research to develop the
integrated strategies and novel technologies to
manage the cooling load cleanly, efficiently and
affordably within the transition to renewable
energy. Innovative technologies include solarpowered off-grid storage and Dearman piston
engines powered by liquid nitrogen – generating
10

• Africa: In Zambia, an industry initiative led
by AGCO and partners (Farm Facts, Harper
Adams University, Precision Decisions Ltd,
Sainsbury’s, Seed Co, Syngenta, Valley, Yara)
is not solely a research or commercial farm of
150 ha, but has a training centre for education
and seeks to unlock the value of technology
through partnerships across different sectors to
deliver supportable turnkey systems for farmers.
• Asia: In India, the EM3 Answer uses a farmingas-a-service (FAAS) uber model that helps
farmers access high-end tools and technology
through a Samadhan service centre with all the
equipment owned and operated by Samadhan
staff, hired locally. Each centre employs 10-15
people, who can serve up to 2,000 farmers in
a 5-10 km radius with up to 5-10 tractors and
25-30 pieces of equipment (harvesters, power
harrows, laser-levellers). Farmers can schedule
the service by visiting the centre or through a
phone call. They get a specific time slot and pay
on an hourly or area basis. With local staff, free
demonstration of new technologies, and timely
and professional service, FAAS adoption rate
is rising. As an example, Bal Kishan Meena,
54 years old, is a father of three, who owns 30
acres and manages 100 acres. Among EM3’s
first customers, he has used a range of services
including the paddy transplanter, crop harvester
and the laser-leveller. Using the laser-leveller
has helped him save water use by 20 percent and
boost crop output by 2-4 percent.
• Latin America: In Paraguay, the Agri-EPI
Innovation Centre is collaborating with a
farm practising silvo-pastoral systems for
beef and dairy as a launchpad for UK AgriTech to be trialled in situ and then deployed in
Paraguay and other South American markets.
Opportunities to improve productivity are
identified and then appropriate technologies
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used, for example managing cattle nutrition
more precisely by installing systems to monitor
cattle, with the potential to reduce calf losses
and increase profit margins.
Each and every country will need to explore how
to produce more food sustainably, in a changing
climate, while protecting the environment.
This is a tall order, but not insurmountable if
governments, businesses and academia work
together in a global coordinated effort, harnessing
technology from a range of diverse sources, to
sustainably produce more with fewer inputs and
resources.

The DIT Agri-Tech Team
The Department for International Trade (DIT)
was established in July 2016 to secure the best deal
for the UK as the country establishes new trading
relationships worldwide. The Agri-Tech Team
is the first port of call for overseas companies
looking for investment opportunities in the UK
and for UK-based companies seeking assistance
to expand their international business. The team
champions the role of Agri-Tech in strengthening
agribusiness success in both UK exports and
investment; and is helping drive the sustainable
intensification of agriculture to provide global
access to sufficient, safe, healthy food.
The unique hybrid team of private-sector
specialists and civil servants combines the
expertise and knowledge of business, academia
and government from across the UK and the
international Agri-Tech sector.
Working alongside DIT’s global network of incountry experts with market insight in over 100
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markets, tailored advice and support is provided
to businesses, helping to drive demand for
British goods, services and inward investment
opportunities. Trade focus markets include:
India, the Mediterranean (France and Spain)
and Africa (Angola, Ethiopia, Kenya, Nigeria,
South Africa, Tanzania, Uganda and Zambia).
Other markets for trade include Argentina,
Brazil, China, Colombia, Mexico, Paraguay and
Uruguay. Investment focus markets are Australia,
Germany, India, the Netherlands, New Zealand,
Portugal and Switzerland.
The DIT Agri-Tech Team also leverages
Government influence to address barriers to trade
and accelerate routes to market for UK companies
looking to export their products to new markets.
Key areas of focus are plant sciences, animal
health, aquaculture and precision agriculture,
but other value opportunities are supported on
request.

References
Miles RD, Chapman FA, 2018. The benefits of fish
meal in aquaculture diets (revised). FA122. Electronic
Data Information Source (EDIS), University of
Florida IFAS Extension. [https://edis.ifas.ufl.edu/
pdffiles/FA/FA12200.pdf]. Accessed 1 November 2018.
Spinelli J, 1980. Unconventional feed ingredients for
fish feed. Chapter 12. In: Fish feed technology. Lectures
presented at the FAO/UNDP Training Course in Fish
Feed Technology, held at the College of Fisheries,
University of Washington, Seattle, Washington,
USA, 9 October-15 December 1978. Rome: Food
and Agriculture Organization of the United Nations.
[http://www.fao.org/docrep/x5738e/x5738e0d.htm].
Accessed 1 November 2018.

11

News from the Field 1

Agriculture for Development, 35 (2018)

News from the field
Farmers in Central America use mycorrhiza fungus to improve crop
production: “The technology of the future that comes from the past”
Introduction
Nicaragua is one of the largest countries in
Central America, and is evocatively known as the
land of lakes and volcanoes. Ometepe, situated
in the middle of Lake Nicaragua, consists of two
volcanoes – one dormant and forested, the other
active – joined together by a low strip of land. The
island is internationally recognised as an important
area for birds, and harbours the largest remaining
population of endangered yellow-naped parrots.
As well as birds, the island is home to the endemic
Ometepe salamander and the surrounding lake
contains freshwater sawfish. Ometepe is now
a United Nations Educational, Cultural and
Scientific Organization (UNESCO) Biosphere
Reserve – the aim of which is to promote a balanced
relationship between people and the natural world.
The volcanic ash has made the island’s soil particularly fertile, and most of the approximately 40,000
people who live on Ometepe rely on agriculture for
a living. Increasing demand for new farmland, severe weather events such as prolonged drought and
hurricanes, alongside changing patterns of pest outbreaks, are threatening the agricultural production
and livelihoods of the approximately 1,800 farms on
Ometepe. Since 2017, TAA Institutional Member
Fauna & Flora International (FFI) has been partnering with the Instituto Nicaraguense de Tecnologia
Agropecuaria (INTA) and local farmers to introduce
new agroecological techniques and to revitalise traditional ones, such as the cultivation of naturally
occurring mycorrhizae, to increase livelihood resilience, alongside delivering conservation benefits.
INTA refer to the use of mycorrhizae as “the technology of the future that comes from the past”.

Agroecology techniques: use and benefits
of mycorrhiza
Mycorrhizae are fungi in symbiotic associations
with the roots of vascular host plants and are found
12

in abundance in the roots of the largest and oldest
native forest trees, such as Hura crepitans and Pachira
quinata, where there is the largest amount of organic
matter and the root networks are extensive. In a
functioning mycorrhizae symbiotic association, the
plant is provided with phosphorous, water and other
nutrients in exchange for carbon that the fungus
needs for growth and reproduction. Generally,
these trees are found in older growth intact forests
where chemicals have not been applied. As forests in
Ometepe are close to agricultural areas, understanding
the conditions in which the fungi thrive adds value to
the conservation of Ometepe’s forests.
Mycorrhizae are being used for annual and
perennial crops. When they are applied, plants have
greater root development and are more tolerant
to pests and diseases. Plants are also then able to
absorb more water and nutrients from the soil,
including in cases where there are prolonged periods
of drought, which makes this a valuable technology
for adapting to climate change. All of these benefits,
and the reduced need to use chemical fertilisers and
agrochemicals, means there is an economic benefit
for farmers to adopt this technique.
Traditionally, farmers on Ometepe cultivated
mycorrhizae because of the benefits seen from
this technique; however, as modern agricultural
practices became widespread, knowledge of how
to make the inoculant and its benefits died out.
Access to agrochemicals improved and they were
adopted as a quicker method to increase yields.
Recently, however, excessive use of fertilisers
and the over-exploitation of agricultural land
has led to a decrease of mycorrhizae in the soils.
Inactive mycorrhizae remain in the soil, and can
be recovered, reactivated and then reintroduced
to the plants to restore the natural balance.

The production of mycorrhiza soil
To cultivate the crop plants with mycorrhizae,
the fungal colonies must be propagated, and the
method we use to do this is through the production
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of mycorrhiza soil. We look for fertile land, free
from chemical products, to collect the soil. The soil
is sieved to remove foreign bodies and disinfected by
passing through high temperature for 10 minutes.
After this, the soil passes into an aerated space to
mix with rice husk that has also been exposed to
high temperature (Figure 1). This eliminates any
chemicals that may contaminate the rice husk and
allows mycorrhizal fungi to grow and reproduce.
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A small amount of mycorrhizae (Figure 3) should
be well chopped to incorporate into the soil
before mixing. After this process is complete, the
mycorrhiza soil is ready to plant with the crops.
The plants are planted in bags to allow them to
reproduce more easily than in the natural soil
(Figure 4).

Figure 1. Heating the rice husks (Photo: FFI)

After the rice husk has been passed through high
temperature (burned), it is mixed with unburned
husk to provide some nutrients. The soil is then
mixed in with the rice husks until a uniform mix
is created (Figure 2).

Figure 3. Chopped mycorrhizae for mixing with the soil
and rice husks (Photo: FFI)

Figure 2. Mixing the soil and rice husks
(Photo: FFI)

Figure 4. Plants in bags containing the mycorrhiza soil
(Photo: FFI)
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When these plants emit mycorrhizal roots
(Figure 5), a little of these roots can be used to
mix in more soils, allowing a constant production
of mycorrhiza soil.

Figure 6. Demonstration plot (Photo: FFI)

Results

Figure 5. Mycorrhizal roots (Photo: FFI)

Introducing the technique to farmers and
results
Demonstration plots have been established
(Figure 6) and these also act as distribution
centres for the mycorrhiza. FFI and partners are
currently working with 75 farmers. Between 20
and 30 demonstration plots per crop have been
established for maize, rice, plantain, melon, ayote
(squash) and beans. Demonstration plots have
also been established for sorghum and yuca.

At this time, not all the crops using this technique
have reached harvest (beans, yuca and sorghum),
but so far the use of mycorrhizal fungi is showing
promising increases in yield, alongside the use of
other techniques such as use of improved seed
varieties, promotion of earthworms and pest
management. Table 1 shows the initial yield
results. So far, 26 farmers have applied this
technique in their own fields.
FFI has also trained farmers to become lead
farmers and supported them to develop their
own farmer-to-farmer support networks. Some
25 farming families have come together from
different areas of the island to create the Network
of Agroecological Producers of Ometepe. The
Network aims to pioneer sustainable production
compatible with conservation and those farmers
who have pioneered new agricultural practices
for Ometepe are taking an active lead role. The
Network’s monthly meetings are used to share

Table 1. Yield increases of crops grown using Mycorrhizae technique
Yield after
mycorrhizae
use

Percentage increase

Crop

Units per hectare

Yield before
mycorrhizae use

Maize

Quintal

40

75

87.50

Rice

Quintal

48

80

66.67

Banana

Number of bananas

23,040

35,000

51.91

Melon

Number of melons

1,620

2,244

38.52

Squash

Number of squash

4,500

5,400

20.00
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experiences and learn about best practices in
climate-smart agriculture and agroforestry
systems. The Network has held sessions on
mycorrhiza.
We have not yet compared our results with the
conventional farming yields across all crops, but
the farmers we are working with are stating that
they are getting better yields for less inputs. We
will carry out field trials to compare yields with
conventional systems next year.
In addition, the farmers and partners have
been trialling the use of a low-cost technology
that was developed in Cuba, which consists of
coating seed with a certain amount of microbial
inoculant, guaranteeing the infection of the roots.
This technique allows a saving of 99 percent of
the microbial inoculant and 25-50 percent of the
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chemical fertiliser, depending on the fertility of
the soil and the type of biofertiliser.
The mycorrhiza work is not happening in
isolation. The partners are also promoting the
use and sharing of other technologies, including
vermi-composting, ‘green manure’ cover crops (eg
gandul and canavalia), agroforestry and the use of
live fences. Farmers partnering with the project
have embraced crop diversification, incorporating
multi-layer systems and phased planting of crops,
and are now reaping the benefits of year-round
harvesting.

Angelica Valdivia (FFI Programme
Manager, Ometepe) and Alison Gunn
(FFI Programme Manager, Americas &
Caribbean)
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Abstract
Many studies have shown that land degradation
and loss of productivity are serious problems in
Ethiopia, especially in the Highlands. There have
also been many soil conservation campaigns, earlier
ones giving emphasis to structural technologies over
vegetative ones, often with little consultation with
local communities or prior investigation of detailed
problems. Cumulative experience has led the
Government to develop a country-wide framework
for sustainable land and integrated soil fertility
management programmes using communitybased approaches and based on micro-watersheds.
This paper details experiences using participatory
research, extension and learning approaches
working with community-based organisations and
promoting farmer-to-farmer extension. It describes
a step-wise approach towards integrated soil fertility
management, taking into account both the high
variability of soils and input responsiveness, and the
need for maximising the agro-economic efficiency
of input use. It recognises that scaling up successful
pilot initiatives requires capacity and partnership
building at regional, zonal, district and local levels.

Introduction
Ethiopia has prioritised agriculture as the sector to
lead national development and to support greater
industrialisation in the country. Agriculture
contributes 53 percent of gross domestic
16

product (GDP), generates 85 percent of foreign
exchange earnings and employs 80 percent of
the population (Deressa et al, 2009). National
policies such as the ‘Agriculture development-led
industrialisation policy’, together with the ‘Growth
and transformation plan’, focus extensively on
agriculture and how productivity can be increased.
The Government’s ‘Agricultural growth plan’
provides an umbrella framework for increasing
productivity and commercialisation with a variety
of programmes and projects aimed at institutional
strengthening and development.
Despite ongoing interventions to improve soil
fertility, Ethiopia’s soil system has not yet reached
its full health and fertility potential for sustainable
and substantial increases in agricultural production
(MoANR, 2013). Farmers across the country face
many constraints to increasing their production.
Even with increased government support to the
sector, extension services, although improving,
lack capacity. Access to input and output markets
varies widely, and soil fertility and erosion remain
significant problems. In addition, high population
densities and small farm sizes characterise much
of the Highlands, where intensive agriculture
takes place. Crop and livestock production are
highly integrated. Crops include numerous grains,
legumes and horticultural production for both
home consumption and sale. Cattle are highly
valued and utilised in farming systems for land
preparation, threshing and milk production, as
well as providing manure for fertiliser and fuel.
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With the country having the highest population of
livestock of any country in Africa, crop residues
are an essential part of livestock feeding strategies
and are usually removed from crop fields.
The Government is committed to promoting
sustainable development approaches that do not
undermine the natural resources base on which
livelihoods depend. This includes, amongst others,
GIZ support for sustainable land management
(SLM) and integrated soil fertility management
(ISFM).

Sustainable land management
Many studies have shown that land degradation
and loss of productivity are serious problems in the
Ethiopian Highlands. According to IFPRI (2010),
the average annual soil loss from agricultural land
was estimated to be 137 tonnes per hectare per
year for the Highlands, equivalent to the loss of
10-13 mm of soil annually. The major causes of
soil infertility in these areas are topsoil erosion,
organic matter depletion and soil acidity.
There have been many soil conservation campaigns,
earlier ones giving emphasis to structural
technologies over vegetative ones, often with little
consultation with local communities or prior
investigation of detailed problems. These were often
planned developments on large (30,000-40,000 ha)
watersheds, but the lack of effective community
participation provided little or no sense of ownership
or responsibility for maintenance of the structures
created (GIZ, 2015). Lessons learned from these
experiences encouraged the Ministry of Agriculture
and Natural Resources (MoANR), together with
its supporting agencies, to initiate pilot approaches
based on much smaller micro-watersheds and,
importantly, using community-based approaches.
Increased emphasis was given to integrating natural
resource management interventions, productivity
intensification and small-scale community
infrastructure, such as small water ponds and
feeder roads. At the same time, non-governmental
organisations and bilateral organisations
also adopted participatory land-use planning
approaches. For instance, working with MoANR,
GIZ introduced these approaches in areas of the
Oromia and Tigray regions. These included both
biological and physical soil and water conservation
measures, as well as measures to improve crop and
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livestock farming practices. Recently, this has also
included an increased focus on ISFM practices
within an SLM framework.
Cumulative experience led the Government
to commit to developing a country-wide
‘Sustainable land management programme’.
This has been implemented by MoANR and its
agencies at regional, zonal, woreda and kebele
levels with funding from a number of donors.
Scaling up best practices in soil and water
conservation and soil fertility management in
micro-watersheds has now become a priority for
regional governments seeking to improve food
and nutritional security.

Increasing use of participatory approaches
An increasing need to improve accountability
to and participation by local communities has
encouraged development approaches that involve
communities. This has included the identification
and prioritisation of development challenges and
opportunities, planning, and implementation and
evaluation of alternative practices and technologies.
It has been shown that participatory research and
extension or learning approaches can effectively
deliver scientific research and new knowledge to
farmers, empower local ownership, and boost
technology adoption through joint learning and
community-based farmer-to-farmer extension.
Using such approaches, extension agents have served
as facilitators rather than instructors, guiding the
process by which farmers are solving their challenges.
Participatory approaches are now being taken to
scale, empowering development agents in ways that
conventional development approaches did not.
For instance, the United States Agency for
International Development’s ‘Africa research
intensification for the next generation’ (Africa
RISING) project undertook a participatory
community analysis as the first phase of a
participatory research and extension approach in
the Highlands (Lunt et al, 2018). This identified
key challenges as being access to agri-inputs,
in particular quality seed and fertiliser, as well
as increasing disease and pest pressure and
marketing problems. The highest priority areas
for intervention in response to these challenges
included improving community-based seed
multiplication, improving soil fertility and
17
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reducing erosion, as a means to improving
household food security and nutrition.
GIZ’s ISFM project used a participatory learning
approach (PLA) in addressing soil fertility
constraints. This was based on: (i) both strengthening
existing farmer groups and establishing new ones,
called farmer research and extension groups
(FREGs); (ii) facilitating discussions on challenges
and opportunities; (iii) agreeing and implementing
plans involving demonstrations or trials by
the FREGs of ISFM ‘quick wins’ (Figure 1),
undertaken by individuals selected by each group;
and (iv) monitoring and evaluation during training
sessions and field days facilitated by development
agents and FREG leaders. At the same time, farmerto-farmer extension has been encouraged through
FREG champions and ambassadors promoting
ISFM technologies among marginalised members of
the community. This has included women, who have
at times taken a leading role and less well off farmers
in other community-based social organisations.
Farmers had reported using many soil fertility
enhancing technologies, but most experienced
challenges in their use. These included soil fertility
depletion, seed shortages, fertiliser supply delays,
high input and low commodity prices, and lack of
grazing and fodder shortages. The PLA principles
embodied three aspects: (i) the best way of learning
is ‘learning by doing’; (ii) listening alone does not
provide practical experience; and (iii) observation
and judgement are also important. This required
understanding then trying the new practices,
then observing, recording and analysing their
performance. Maximising learning came through
discussing ideas and experiences with others. This
helps to consolidate the new knowledge.

Integrated soil fertility management
The introduction of ISFM practices was
based on the use of combinations of inorganic
and organic fertilisers in association with
complementary agronomic practices, including
rotation and crop sequencing, as well as
soil and moisture conservation. These were
combined with the knowledge of how to adapt
the practices to local conditions aiming at
optimising the efficiency of the nutrients and
improving crop productivity (Vanlauwe et al,
2015). This involved capacity building of both
18

Agriculture for Development, 35 (2018)

extension agents and farmers through the use of
innovative extension material and backstopping
by extension specialists.
As farmers’ knowledge increased, current practices
were modified and farmers started using quality
seed, often from community-based seed production
as well as improved agronomic practices. These
were the ‘quick wins’, combinations of organic
and inorganic fertilisers and lime where required.
As farmers gained experience and knowledge, this
was shared more widely within the community
and scaled out to neighbouring ones. In the longer
term, reduced and zero tillage and conservation
agriculture (Box 1) are likely to become options.
Box 1. Conservation agriculture
Conservation agriculture aims to reduce the
amount of soil disturbance by tillage to a minimum
or preferably zero level, maximising the use of crop
residues as a mulch to protect the soil from erosion,
as well as improving soil structure and soil fertility
(FAO, 2008). Complemented by other known
good agronomic practices, including the use of
quality seeds, and integrated pest, nutrient, weed
and water management, conservation agriculture
can be a base for sustainable agricultural
production intensification. A major constraint
in Ethiopia is a lack of crop residues, which are a
critical source of fodder for the large numbers of
livestock.
This move towards increasing intensities of ISFM,
and a possible reduction in the need for fertiliser
as nutrients are increasingly recycled, is shown as
a stepwise process for both responsive and less
responsive soils (Figure 1).
A key aspect of ISFM has been an increase in soil
organic matter content. Organic nutrient sources
have included different legumes, green manure
cover crops, crop residues, mulches, manure and
urine, composts and household waste. It was
recognised that in the intensive cropping systems
found in the Highlands, recycling and re-using
nutrients from organic sources, may be insufficient
to sustain high crop yields, especially where
micronutrient deficiencies are common. Nutrients
removed from the soil, through harvested biomass,
must be replenished from external sources.
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Soil fertility / soil health & productivity

Move towards ISFM

Responsive soils
Poor, less-responsive soils
Current practice
• Old seed & crop
management
• Nutrient mining
• Insufficient organic
matter (OM)
• Declining soil
fertility
• Declining yields

Quick wins
• Quality Seed &
Improved crop
management
• Increased OM
• Fertilizer &
Lime

Expanding successful
practices
• Experience sharing
• Disseminating
successful practices
• Going to scale

Longer-term goals
• Reduced and zero
tillage
• Conservation
agriculture
• Reduced fertilizer on
healthier soils

Figure 1. Towards self-sustaining integrated soil fertility management (Source: adapted from Vanlauwe et al, 2015)

Thus in many situations, the use of inorganic
fertiliser is an essential component of ISFM.
Unfortunately arguments about fertiliser are
often strongly polarised. On the one hand, some
claim that the best way to increase yields is to
use large quantities of inorganic fertiliser and
that promotion of the use of organic fertilisers
will condemn farmers to continuing low yields.
Opponents of this view regard inorganic fertilisers
as harmful and can trap farmers in high-cost
production systems. Although there can be truth
in both arguments, exclusive use of inorganic
fertiliser is often associated with long-term
yield decline. Where labour or locally available
biomass is a constraint, use of organic fertilisers
may be insufficient to produce high yields and
putting organic matter back into the soil is a high
priority. In this situation, targeted minimal use
of inorganic fertiliser will be necessary to obtain
high yields. The approach lies in ISFM, assessing
each situation in agronomic, socioeconomic and
ecological terms to determine the appropriate mix
of nutrients (Conway, 2012).

Selecting an appropriate ISFM strategy
The high variability of soils means that they
respond to inputs in different ways with distinct
variations in input responsiveness. A highly
context-specific approach is therefore required.
This needs to take into account not only the
biophysical characteristics of the soil but also
the availability of inputs and the farmer’s ability
to access, pay for and use them effectively. This
depends on household income, credit, labour and
asset ownership (eg livestock, carts and tools).
Given resource constraints, maximising the
agro-economic efficiency of input use is a critical
part of any ISFM strategy. This is likely to
vary between areas, across landscapes and even
between individual fields, hence the importance of
considering both the biophysical and socioeconomic
context (Figure 2) in selecting measures that best fit
individual circumstances to ensure that resources
are not wasted and production will be economically
viable (Scoones, 2014).
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Socioeconomic context
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(i) Application of inorganic fertilisers
most appropriate

High returns

(ii) Mixed strategy

Land tenure, market
and other production
constraints are less
important

Organic and inorganic

Poor returns

(iv) Low external input
options

Due to high input prices,
low prices of farm products with poor market
and poor transport
linkages

Mostly organic

Market based

(iii) Mixed strategy
Efficient application of inorganic fertilisers critical – (eg micro-dosing)
Market assisted

Low potential

High potential

Low organic matter, low
High organic matter, high rainfall
rainfall
Biophysical and agroecological context
Inherent soil fertility and potential
Figure 2. Socioeconomic and biophysical context of soil fertility management (Source: adapted from Scoones, 2014)

The four scenarios shown in Figure 2 are:
1. High returns – high potential. On good soils, where
socioeconomic constraints are less important,
and high returns are possible, an ISFM focus on
inorganic fertiliser use make sense. This is especially
the case where soils are highly responsive to
external input of inorganic fertilisers, where they
already have high levels of organic matter, and
where returns to inputs are significant and their
absence is perhaps the main factor constraining
production. However, this does not mean that
there should be blanket recommendations. Other
efficiency measures, such as micro-dosing or
careful placement, are also important. Equally it
does not mean that investing in building up organic
material is not required. The responsiveness of the
soils and the returns to investment in inorganic
fertiliser will depend on the organic matter being
maintained and not mined.
2. High returns – low potential. On poor soils where
socioeconomic constraints are also less important,
then ISFM should focus on a mixed strategy of
organic and inorganic fertiliser use, the mix being
dependent on existing soil organic matter levels.
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3. Poor returns – high potential. On good soils
where there are likely to be poor returns due
to socioeconomic constraints, organic ISFM
options are most appropriate, although efficient
application of inorganic fertiliser, such as
micro-dosing, could still play a role.
4. Poor returns – low potential. In situations where
soils are least responsive, due to low organic
matter, poor rainfall or a combination of the
two and where returns to inputs are low, due to
high input prices, low prices of farm products
resulting from poor market and transport
linkages, an integrated and long-term ISFM
strategy is essential, using a combination of
technologies to build up organic matter.
During 2016, GIZ promoted locally adopted
combinations of various ISFM practices. Key
components were the use of improved seed, organic
fertiliser (improved compost, green manure,
manure, vermi-composting) in combination with
inorganic blend fertilisers incorporating nutrients
suitable for each location, legumes plus an
inoculant, and lime application on acidic soils. A
participatory cost–benefit analysis undertaken to
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evaluate the economic effect of ISFM technologies
on farm was based on farmer-led demonstrations,
comparing ISFM technologies and farmer practice
for four major crops: maize, faba bean, teff and
wheat in Amhara, Oromia and Tigray. This
confirmed that ISFM technologies increase both
grain and crop residue yields substantially, as well
as increasing crop productivity.
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Newsflash 1

Newsflash
The origin of sweet potato and dispersal to Polynesia
In a paper by Pablo Munoz-Rodriguez et al,
entitled ‘Reconciling conflicting phylogenies in the
origin of sweet potato and dispersal to Polynesia’,
which appeared in the April 2018 issue of Current
Biology, evidence is provided that shows that the
sweet potato’s (Ipomoea batatas) closest relative
is Ipomoea trifida. It was confirmed that no other
extant species were involved in its origin. Evidence
is also produced that the sweet potato was present
in Polynesia in pre-human times. The evidence of
several other examples of long-distance dispersal
in Ipomoea negates the need to involve ancient
human-mediated transport as an explanation
for its presence in Polynesia. Purseglove in his
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Tropical Crops, Dicotyledons 1, (1968) stated that
“‘Pacific Regattas’ do not seem to be necessary,
therefore, to carry … Ipomoea batatas across the
Pacific.” Dispersal was most likely by seed. The
article questions the existence of pre-Columbian
contacts between Polynesia and South America.
The full reference is: Munoz-Rodriguez P,
Carruthers T, Wood JRI et al, 2018. Reconciling
conflicting phylogenies in the origin of sweet
potato and dispersal to Polynesia. Current
Biology, 28(8), 1246-1256.

David Gulliver
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Abstract
The rice–wheat succession predominates on
the Indo-Gangetic plains, zero-tillage wheat
is now widely adopted and second-generation
zero-tillage seed drills are in general use. But,
the traditional, water-intensive and high-cost
method of rice puddling and transplanting is
still almost ubiquitous. New zero-tillage rice
technologies have recently been successfully
developed by scientists from India, the Maize
and Wheat Improvement Center (CIMMYT)
and the International Rice Research Institute
(IRRI), to substitute the traditional technology
for a system using zero tillage in both crops. This
paper concentrates on recent results for directseeded rice as the most common alternative to
puddling, while non-puddled transplanting and
direct seeding of pre-germinated rice seed have
also had some success. Although yield results
have not been consistent for direct-seeded zerotillage rice, there is consensus on significant
water and labour savings and improved incomes.
A list of 15 potential benefits for direct-seeded
zero-tillage rice is presented, with a discussion
of the facts behind the topics of puddling, nonpuddling innovations, weed control, water use
and aquifer recharge, soil physical parameters,
profitability, improved rotations, labour
demands, zero-tillage impacts on the System

of Rice Intensification and climate change. A
fact summary table facilitates the evaluation of
different factors in the elimination of puddling
in rice. Recommendations are made on research
topics that need to be addressed in directseeded rice, especially better weed control,
improved upland rice varieties, the extent of
aquifer recharge and the straw albedo effect in
climate change. A risk assessment evaluation
for resource-poor farmers is needed and also an
evaluation of the willingness of service providers
to make investments in new machinery. Social
transfer payments for water saving and more
sustainable farming practices are suggested. It
is noted that zero population growth is essential
to our planet’s sustainability, which will also
be threatened by the increasing demands
of improved wealth distribution from the
Millennium Development Goals. More efficient
agriculture and resource use in a stable world
population are key to future planetary vitality.

Introduction
The move towards zero tillage/conservation
agriculture (ZT/CA) in paddy rice, eliminating
the traditional puddling and transplanting system
(CT-TPR), in rotation with wheat, has tremendous
advantages, but needs careful evaluation of the
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agronomic implications. More efficient water use
is imperative in the Indo-Gangetic Plains (IGP),
where, for example, in Haryana state, nearly
60 percent of irrigation blocks are seriously
depleting groundwater reserves. For paddy rice
in rice–wheat and other systems on the IGP, a
move to ZT/CA dry-seeded rice (DSR), with the
elimination of puddling, is now well supported
by recent research. The system has the following
possible advantages:
• reduced irrigation water consumption per tonne
produced (efficiency plus cost saving);
• increased soil infiltration rate compared with
puddling (important for aquifer recharge);
• a constant annual gain in soil organic matter;
• improved yields;
• reduced fertiliser use per tonne produced
(higher input efficiency);
• less drudgery in field operations, by eliminating
puddling and transplanting;
• reduced labour demand counters the seasonal
constraint of low labour availability in some
countries, such as India;
• more farmer time for learning, administration
and family;
• reduced labour demand frees up time for other
activities (especially for women);
• additional disposable income, the use of which
women would have some influence over;
• earlier rice planting and the possibility of a
catch crop;
• possibility for one operation seeding of rice
plus brown manure crop (Sesbania or other);
• improved soil moisture-holding capacity, due to
better crumb structure and higher soil organic
matter;
• reductions in soil crusting on heavy soils,
when residue cover is adequate (ie no burning
and limited use for fodder – Figure 1), residue
extraction may explain some poor results with
ZT/CA rice; and
• dramatic increases in soil microbial and
earthworm activity.
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Figure 1. Direct seeding wheat into soil protected with
rice straw residues (Photo: JN Landers)

Discussion
Puddling
Puddling was designed to destroy soil structure
as a means of weed control and preparation for
transplanting rice seedlings. Thus, as long as
puddled rice is alternated with ZT/CA wheat (or
other annual crop), improvements in soil structure
obtained with the latter in the non-flooded crop
will be largely, or completely, lost in subsequent
puddling. Kaur & Singh (2017) state “Puddling
breaks capillary pores, destroys soil aggregates,
disperses fine clay particles and forms a hard pan
at shallow depth”. Also, Choudhary et al (2016)
detected declining factor productivity in puddled
rice. Kumar et al (2018) demonstrated yield
reduction by 8-10 percent in conventionally tilled
wheat after puddled rice, while Erenstein & Laxmi
(2008) noted a 5-7 percent yield increase for ZT
wheat as compared with conventional wheat, due
to earlier planting and better weed control. Root
development of both rice and wheat crops would
improve under DSR’s better-aerated conditions;
Kar et al (1974) showed that up to 78 percent
of rice roots degenerate under hypoxic flooded
conditions, with roots also concentrating near the
surface of puddled soil as a result of the oxygen
gradient. With 100 percent ZT/CA, there would
then be a positive gain in improved soil structure
and aeration, for both rice and wheat.
In Basantpur, Harayana state, when ZT/CA wheat
was beginning to spread, I was extremely impressed
by the ability of very small-scale farmers (1-3 acres
[0.4-1.2 ha]) using service providers, to discuss
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possibilities for a double ZT/CA rice–wheat system
without puddling. At the time, I noted that it would
be necessary to set up controlled experiments to
determine how potentially limiting factors may
affect the rice crop; this has now largely been done
(Kaur & Singh, 2017). Linked to puddling of the
rice soil is the poor emergence of wheat on the noncracking heavy soils, as cited by these farmers, who
had developed the technique of broadcasting wheat
into rice, at or just before, physiological maturity,
to obtain earlier planting (personal observations,
2006) and better yields. Over-sowing cover crops
in Brazilian soybeans is common ZT/CA practice
with millet and Brachiaria spp; in the IGP rice–
wheat succession this needs to be compared with
ZT/CA drilled wheat, as it has some distinct
advantages in cost and earlier sowing date.
Non-puddling innovations
Encouraging results are being shown in India and
elsewhere in Asia for the elimination of puddling
in rice, after ZT/CA wheat. A recent and wideranging review by Kaur & Singh (2017) emphasises
the need for increased water productivity,
revealing great potential for the double ZT/
CA rice–wheat succession, while noting several
threats that need to be overcome, such as rootknot nematodes, resistant weeds, increase in red
and weedy rice cultivars and diseases adapted to
the ZT environment (such as rice blast and brown
leaf-spot). There are several alternative systems
to eliminate puddling: ZT/CA dry-seeded rice
(ZT/DSR), direct transplanting without puddling
(ZT/TR) after ZT/CA wheat, strip till and dry or
wet bed seeding. For simplicity, this paper deals
only with ZT/DSR, as this appears to be the best
general solution (Figures 2 and 3).

Figure 2. Prof Moshiur Rahman of Bangladesh Agricultural University showing farmers the new DSR technology in 2016 (Photo: Moshiur Rahman)
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Figure 3. Bangladeshi farmers inspecting DSR rice in
wheat straw: the seed is pre-germinated and must be
spaced uniformly at 15 cm in the row and 25 cm between
rows (Photo: Moshiur Rahman)

Weed control
Elimination of puddling raises the question of
weed control as a serious constraint to ZT/DSR
systems and Chauhan & Abugho (2013) note that
the root cause is “because weeds and rice emerge
simultaneously in these systems, and there is no
standing water at crop establishment to suppress
weeds”. They observe that more herbicide
research is required to totally eliminate hand
weeding in rice. In wheat, it appears that there is
adequate herbicide control of the principal grass
weed, Phalaris minor Retz., while 2,4-D and other
herbicides control broadleaf weeds; the practice
of ‘brown manuring’ crops inter-sown in rice also
uses 2,4-D to terminate the intercrop, which acts
as a ‘smother crop’ to suppress weeds by shading
the inter-row. There is also the possibility of intersowing with the shorter Crotalaria spectabilis
Roth or C. paulina Schrank to control nematodes.
Such legumes also contribute biologically fixed
nitrogen, which reduces fertiliser input (urea) in
the medium term. As the straw decomposes after
planting, it recycles N and other nutrients, but
straw decomposition temporarily ties up N under
ZT/CA and requires additional N at this time,
which is later released slowly as the microbes
terminate their life cycle, reducing the potential
for N leaching. There is also a high potential
for yield increase via improved aeration in the
root zone from intermittent irrigation practice,
incorporated into ZT/CA rice or System of Rice
Intensification (SRI) systems, as opposed to
permanent flooding.
In Bangladesh, results of intersowing vegetables in
DSR showed higher system returns for gimakalmi
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(Ipomoea aquatica Forssk.) with a benefit-cost
ratio of 3.30 in spite of a significant reduction in
rice yield and 32 percent better weed control in
rice with red amaranth (Amaranthus cruentus L.)
(Rabeya et al, 2018).
Water use and aquifer recharge
Non-puddled rice reduces irrigation water use
by about 10-25 percent (Table 1), while some
estimates from Bangladesh indicate savings of
up to 60 percent with DSR pre-germinated seed
compared with puddling (Siddique, 2016). The
latter requires elucidation as to the contributing
factors. Importantly, with ZT/CA in the rice–
wheat succession, rainfall infiltration would be
enhanced, with deep percolation occurring. This
contributes to recharge of aquifers, as opposed
to removal of excess rainfall as run-off in the
monsoon season. There is a need for careful
monitoring to determine the net contribution
to groundwater recharge as a component of
consumptive use in irrigation. Also, time of
planting can be earlier without puddling. In ZT/
CA paddy rice and wheat, the lower rugosity
allows the water to reach the far end of the paddy
quicker, reducing the disparity in total infiltration
between the head and tail ends of the irrigation
run, thus increasing irrigation efficiency (personal
observation).
Soil physical parameters
The uncultivated soil under ZT/CA tends towards
a slightly higher bulk density that may create
initial difficulties for rooting of sensitive crops
such as rice, especially if the soil dries out – this is
not direct compaction, which occurs as a result of
external force, but a spontaneous consolidation
of uncultivated particles, exacerbated by low
organic matter levels and poor, or no, crumb
structure. In the IGP, most, or all, of the ZT/
CA rice would initially have been adopted by
farmers already practising ZT/CA wheat and thus
the old root holes of the preceding wheat crop
would have been present to improve rice root
penetration and aquifer recharge in this situation
and this will improve over time. Use of the pivotrooted Sesbania and Crotalaria legume species
(the latter also control nematodes) or forage
radish (Raphanus sativus L.), inter-sown as brown
manure in rice, would assist in restructuring an
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old puddled soil and in nutrient recycling (density
and spacing needs to be worked out for ZT/CA).
Nematode control is species-specific for both
predator and controlling plant.
Substituting maize or millet for rice would improve
crumb structure. As soil structure and biological
activity improve with ZT/CA, yield increases
in both rice and wheat will occur over time, due
to better aeration increasing root development
and nutrient availability. Sharma et al (2011)
observed in ZT/CA wheat after DSR in India that
“conservation tillage soils have shown significant
(p<0.05) increase in soil respiration (81.1%), soil
microbial biomass carbon (SMBC) (104%) and
soil dehydrogenase (DH) (59.2%) compared to the
conventional tillage (puddled) soil”.
Profitability
Due to elimination of the high costs of land
preparation and transplanting, DSR rice shows
considerable cost saving over CT-TPR, estimated
at 81-97 per cent in sowing and transplanting
operations, respectively (Choudhary et al, 2016)
and also gives immediate and considerable cost
benefits in labour and fuel (Kaur & Singh, 2017).
Kamboj et al (2012) estimated the net benefit of
DSR over CT-TPR rice at USD 127-138 over a
three-year period. Kumar et al (2018) substituted
ZT maize for rice in rotation with ZT wheat and
showed an incremental profit of 27-73 percent.
These margins are sufficient to counteract any loss
in rice yield income and still give an overall benefit.
Improved rotations
Possible changes in crop rotation with ZT/CA
should create opportunities to better utilise the
residual soil moisture after rice for a catch crop of a
pulse, vegetable or other short-cycle crop. It should
be noted that puddling occupies crop growing time
at the beginning of the rains, when higher sunlight
receipts (due to less cloud cover) could boost yield.
In terms of new crops in the rotation, the shorterseason varieties being produced by the plant
breeders are also increasing the planting window
for cover crops or catch crops, such as mung bean
and chickpea. However, soil-improving cover
crops take space away from cash crops and have
a long-term payback, which inhibits adoption by
resource-poor farmers and would thus justify social
transfer incentives, to encourage a move to more
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environmentally sustainable farming practices,
as an investment in sustainability (better soil
structure, free N contribution, weed suppression
and possible reductions in climate change).
Substituting ZT maize for rice in the rice–wheat
succession resulted in an 82-89 percent reduction
in irrigation water use jump and 49-66 percent
reduction for energy inputs, with 13-40 percent
lower GWP and a similar or higher rice-equivalent
yield, in comparison with the rice-based scenarios.
Despite these advantages, the downside is that
maize value chains are not robust in this part of
India and public procurement is absent, presenting
unacceptable risks for resource-poor farmers.
Labour
Labour is saved by the elimination of puddling
and transplanting (Kumar et al, 2018). Since
labour scarcity occurs at those times (Kaur &
Singh, 2017), the removal of this constraint can
be expected to improve system performance.
Reduced farm labour demand is especially
important for women, because it allows them to
adopt supplementary livelihood support activities.
System of Rice Intensification (SRI)
Laulanié (1983) explains that the System of Rice
Intensification technology takes advantage of
rice’s natural growth habits by transplanting very
small seedlings (minimal transplant shock) at very
wide spacing (maximum tillering capacity).
Substituting ZT/CA rice for transplanting in
SRI rice followed by wheat shows considerable
promise, with a 67 percent increase in rice
yield and a 50 percent increase in wheat yield
plus a 20 percent reduction in irrigation time
(Indian Grameen Services & Cuts International,
2018), approximately equal to the economy in
consumptive use of water. As this is a discussion
paper, this reference is included as a provocation.
The yield increments appear very high and need
to be independently verified. These results are not
included in Table 1.
Climate change impacts
The increased albedo of the straw residue could
equal or exceed carbon sequestration (Lobell
et al, 2006) and has not yet been included in GWP
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calculations. There could also be a medium-term
reduction in urea fertiliser use due to increased
soil microbial activity (Sharma et al, 2011),
which would lower NO2 emissions. With ZT/CADSR, Kumar et al (2018) showed total global
warming potential (not including the albedo
effect) reduced by 14-32 percent, and Harada
et al (2007) reported for unpuddled transplanted
rice: “no-tilling rice cultivation has the potential
to save 1,783 kg CO2 ha−1 calculated using the sum
of fuel consumption and GHG [greenhouse gas]
emissions from paddy fields”.

Conclusions
There has long been concern over agricultural
sustainability limits due to aquifer depletion in the
IGP and other world regions. The elimination of
puddling in rice is the major new technology which
can reduce consumptive use of irrigation water in
the IGP and other parts of Asia. Led by scientists
from the IGP, CIMMYT and IRRI, there is now
a critical body of evidence (Table 1) on the system
of non-puddled double ZT/CA rice–wheat system
(ZT/CA-DSR/ZT-wheat) for it to take off. There is
consensus on reductions of between 19-26 percent
in consumptive use of water; similar, or higher, rice
yields; reductions in labour demands and the GWP;
plus important increases in farmer profit, deriving
principally from cost savings in land preparation
and better yields through earlier sowing. Zero (or
minimum) tillage in wheat is now practised on
about 5 million ha of a total 13.5 million ha in the
IGP (Saharawat et al, 2010), indicating a large
pool of potential adopters for the double ZT/CADSR–wheat system. The rapid uptake of the ZT/
CA innovation in wheat indicates that farmers are
willing to change when they see reliable incremental
benefits and service providers are willing to invest
in new equipment.
More research is required to determine the GWP
in the non-puddled rice–wheat succession and on
nutrient, water and weed management (Saharawat
et al, 2010) to refine the technical packages for
farmers (Choudhary et al, 2016), especially in
substituting the rice–wheat succession for a
more balanced pluri-annual rotation. A good
assessment of the aquifer recharge potential of
non-puddling systems is also necessary.
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Table 1. Summary of the chief impacts of eliminating puddling, from a variety of sources
Impact

Authors

Year Observations

Water saving ZT/CA-DSR vs CT-TPR
20-25%

Kamboj et al

26%

Choudhary et al

2012 Elimination of puddling: ZT/CA
2016 rice–wheat

19.4%

Choudhary et al

2016

20%

Indian Grameen Services & Cutts
International

2018 Elimination of puddling in SRI rice

10-12%

Saharawat et al

2010 Elimination of puddling ZT/CA
rice–wheat

82-89%

Kumar et al

2018 Substituting maize for rice

Rice yields ZT/CA-DSR vs CT-TPR
4,170 vs 4,360 kg/ha Choudhary et al

2016 4.4% less

7,840 vs 7,460 kg/ha Kaur & Singh

2017 Direct seeding (dry bed, aerobic)

7,750 vs 7,460 kg/ha Kaur & Singh

2017 Mechanical transplanting
(unpuddled)

8,110 vs 7,460 kg/ha Kaur & Singh

2017 Drum seeding (wet bed unpuddled)

Reduction of 11-30% Kumar et al

2018 DSR 3 years in 6, remaining years
equivalent or higher

Plus 13-24%

Kumar et al

2018 DSR wet-seeded

Reduction of
450 kg/ha

Saharawat et al

2010 DSR vs CT-TPR

Similar or higher
rice-equivalent
maize yield

Kumar et al

2018 Substituting ZT/CA maize for ZT/
CA rice

14-32% less

Kumar et al

2017 Alternative ZT/CA rotations

Straw albedo effect

Lobell et al

2006 Possibly equal to carbon
sequestration

Choudhary et al

2016 Total crop labour use

Climate change impact

Labour saving
11.2%

51% machine labour Saharawat et al

2010 DSR

43% machine labour Saharawat et al

2010 ZT/CA wheat

9% manual labour

Saharawat et al

2010 DSR

16% manual labour

Saharawat et al

2010 ZT/CA wheat

47.2%

JN Landers (unpublished)

1995 Based on real farm data

49-66%

Kumar et al

2018 Total energy consumption DSR/ZT
wheat

Fuel saving
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Cost saving
81-97%

Choudhary et al

2016 In rice sowing and transplanting,
respectively

6%

Saharawat et al

2010 ZT/CA wheat vs CT wheat

USD 127-138

Kamboj et al

2012 DSR/ZT/CA wheat system

B:C ratio 4.0 vs 3.5

Choudhary et al

2016 DSR/ZT/CA wheat system

Plus 27-73%

Kumar et al

2018 Substituting ZT/CA maize for rice

Plus USD 35/ha

Saharawat et al

2010 For unpuddled transplanting over
CT-TPR (2 years)

Incremental profit

Biological activity: microbial indicators
Soil basal respiration Sharma et al
rate +81.1%
Microbial biomass
Sharma et al
carbon +104.0%
Soil dehydrogenase Sharma et al
+59.2%

2011 In soil of ZT/CA wheat after DSR
2011
2011

B – benefit; C – cost; CA – conservation agriculture; CT – conventional tillage; DSR – direct-seeded
rice; SRI – System of Rice Intensification; TPR – transplanted puddled rice; ZT – zero tillage.
An evaluation of the elements of risk perception,
especially amongst resource-poor farmers and
service providers, would help identify what
actions are required to accelerate the elimination
of puddling to make a significant contribution to
saving precious water and reducing production
costs. There is a case for examining social transfer
payments for water saving and sustainable farming
practices. As earlier planting dates and shorterseason varieties reduce crop field occupancy
time, proper pluri-annual rotations, including
legume catch crops and cover crops, should be
encouraged by the above mechanism. Finally,
the farmers will be the judges and will demand
more advances in the non-puddling technology,
especially in new rotations, weed control, nutrient
management and improved upland rice varieties.
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News from the field
Partnerships vital in fight against fall armyworm in Africa
In the two years since the first fall armyworm
(Spodoptera frugiperda (JE Smith)) (FAW) was
confirmed in Africa, it has spread to 44 countries
and has now been identified in India (ICARNBAIR Team, 2018). It is predicted that the pest,
originally from the Americas, could spread to
North Africa, Southern Europe and Asia. The
FAW caterpillar has a greedy appetite for more
than 80 plant species, including sorghum and
sugarcane, but favours maize (Figure 1). The UK
Department for International Development is
raising awareness of the acute risk to global food

Figure 1. Fall armyworm favours maize but can attack
80 crops (Photo: CABI)
30

security from FAW (CABI, 2017). Unmanaged,
the pest could cost just 10 of the continent’s major
maize producing economies in Africa a total of
USD 2.2 billion to USD 5.5 billion a year in lost
maize harvests.
No one organisation can deal with this pest alone,
so TAA Institutional Member, CABI, is taking
a ‘strength in numbers’ approach, developing
partnerships to fight back against the devastating
FAW, in accordance with UN Sustainable
Development Goal (SDG) 17: ‘Partnerships for
the Goals’. We are working hand-in-hand through
collaboration; coordination, surveillance, control,
management and research, as well as raising
awareness are the ‘key ingredients’ in the fight
against FAW (Figure 2).
It’s not just the risk to hunger (pertaining to
SDG 2: ‘Zero hunger’) and associated financial
implications, but there are other considerations
when efforts are made to manage the pest, namely
the impact on the environment and human health
from both the inappropriate use of insecticides
and the inappropriate choice of insecticides.
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2018). There is also a data sheet on the pest from the
CABI Invasive species compendium (CABI, 2018b).

Figure 2. Working collaboratively in the field to fight fall
armyworm (Photo: CABI)

The recently launched ‘Fall armyworm portal’ on
the CABI website is a comprehensive resource,
which brings together a wealth of information
about FAW, and is part of CABI and its partners’
fight against FAW.
Following the CABI-produced Fall Armyworm
Evidence Note (CABI, 2017), CABI’s CEO
Dr Trevor Nicholls, and Knowledge Bank
Coordinator for East Africa Dr MaryLucy
Oronje, briefed the UK Government’s All-Party
Parliamentary Group on Agriculture and Food for
Development on the threat that FAW (and other
global invasive species) pose towards achieving the
SDGs.

Continuing to work closer to and in the field
on the FAW response, last year CABI ran a
stakeholder workshop in Ghana to address
how best to collaborate in the fight against the
pest (Godwin et al, 2017). And in August 2018
a team of CABI scientists and communications
professionals held a similar event in Zambia
to see how efforts can be coordinated with
colleagues including the Ministry of Agriculture,
Animal Industry and Fisheries, Agricultural
Information Resource Centre (AIRC) and Farm
Radio International.
Practical efforts in the field that CABI is either
leading or working in partnership to deliver
in response to the FAW threat include a fall
armyworm text messaging campaign in Kenya
(CABI, 2018c). In this partnership, Precision
Agriculture for Development (PAD) has joined
forces with the Ministry of Agriculture and
Irrigation (MAI), CABI and Safaricom to provide
the service, called ‘MoA-INFO’, to maize farmers
throughout the country (Figure 3).

CABI then launched the UK Aid and Netherlands
Directorate General for International Cooperation
(DGIS) funded ‘Action on invasives’ programme,
which will champion an environmentally
sustainable, cross-sectoral and regional approach
to dealing with invasive species that ultimately
aims to improve farming for 50 million poor
households in Africa (CABI, 2018a).
CABI also worked with Feed the Future – the US
Government’s Global Hunger & Food Security
Initiative (USAID and the International Maize
and Wheat Improvement Centre, CIMMYT)
– to provide its expertise in solving problems in
agriculture and the environment as part of the
first edition of the document Fall armyworm in
Africa: a guide for integrated pest management
(Prasanna et al, 2018).
Recognising the importance of sharing expert and
timely knowledge, CABI’s Plantwise Knowledge
Bank (www.plantwise.org), produced countryspecific FAW pest management guides and fact
sheets, as well as technical briefs for Kenya (Republic
of Kenya, 2018) and Uganda (Republic of Uganda,

Figure 3. ICT is an important ‘weapon’ against pests and
diseases (Photo: CABI)

MoA-INFO will give maize farmers up-todate information on the pest, including how to
identify it, determine its level of infestation,
and various control methods, before offering
recommendations about other crops affected by
FAW, other pests and other agricultural topics.
The service was designed and developed in
collaboration with the MAI Plant Protection
Services Division and various government
agencies including the Pest Control Products
Board, the Kenya Plant Health Inspectorate
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Service, AIRC, and the Kenya Agricultural and
Livestock Research Organisation.

diseases. They provide diagnoses and management
advice for any problem and any crop.

Meanwhile, working with Countrywise
Communication Ghana, CABI has been screening
films – translated into eight local languages – in
northern Ghana to help farmers see with their
own eyes how to grow a crop like soybean or
respond to the challenge of protecting themselves
against FAW.

Other initiatives utilising the latest in ICT technologies
include the CABI-led ‘Biopesticides portal’ project
(CABI, 2018d) that facilitates the identification,
sourcing and application of more environmentally
friendly, cost-effective and sustainable biological
control products in the global fights against
agricultural diseases and pests such as FAW.

CABI is also leading a consortium, funded by the
UK Space Agency’s International Partnership
Programme, which has developed a ‘Pest risk
information service’ (PRISE: www.cabi.org/
projects/project/62774), which uses state-of-theart satellite technology to help inform farmers in
sub-Saharan Africa of pest outbreaks, including
FAW (Figure 4), that could devastate their crops
and livelihoods.

This is not to mention any new and innovative
technologies that arise from the USD 400,000 Fall
Armyworm Tech Prize – for which CABI is part
of the judging panel – that is being spearheaded
by Feed the Future with financial support from
Land O’Lakes International Development and the
Foundation for Food and Agriculture Research.
While these strategic and practical actions are being
implemented, the quest for the latest research to
help find new ways of managing FAW in Africa
and other pests continues. CABI scientists Dr Pablo
Gonzalez-Moreno, Dr Sean Murphy and Dr Roger
Day joined Dr Regan Early from the University
of Exeter to pen a paper forecasting the global
extent of the invasion of fall armyworm (Early et al,
2018) and CABI is currently co-supervising PhD
student Patrick Fallet who is studying novel ways
of encapsulating and applying entomopathogenic
nematodes to better combat the pest in Africa.
Additional information
There is a wealth of information from CABI
and its partners, including the latest reports and
research, farmer-friendly information materials,
videos, related projects and news on the Fall
Armyworm Portal here: www.cabi.org/projects/
controlling-invasive-species/fall-armyworm/.
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A place for working equines in the 21st century
Chris Garrett
Chris became a master saddler/harness maker in the mid 1990s after entering the trade in
1989. After he turned 16, Chris spent 12 years working in a range of jobs including farm
labourer, lorry driver, forestry worker and outside catering. Following marriage and the
birth of his daughter, he decided to change his focus and a series of circumstances led to
him joining the saddlery trade. It is a tough trade and it took Chris nine years to really
stand on his own two feet. In 1999, he saw an article relating to overseas harness training
courses being run by an international horse charity. One phone call changed his life and,
at 40, he found himself, virtually for the first time, on a plane – to Mexico. That was the
start of a career that has spanned 18 years, the switch from horses to donkeys coming
about with a new role with The Donkey Sanctuary in 2008. He currently holds the Lead
Harness role in The Donkey Sanctuary’s Research and Operational Support department.
His saddlery and harness-making work has taken him all over Africa, India, Guatemala,
Mexico, Spain and Portugal. He is currently based in New Zealand.
chris.garrett@thedonkeysanctuary.org.uk

Introduction

The Donkey Sanctuary

This article is a story of underdevelopment,
misconceptions and wasted power resources.
All over the world, governments and politicians
are struggling to be seen as leaders of dynamic,
rich, modern countries, often at the expense of
their people. They have dreams of wealth and
recognition whilst their people suffer and starve
in acute poverty. Pocket-lining deals are done
with other countries to promote the illusion of
wealth whilst the reality is that it is just that, an
illusion – smoke and mirrors.

In 1969, Dr Elizabeth Svendsen and her
husband bought Salston Hotel, which came
with land. She decided to keep donkeys and by
1973 had accumulated 38 donkeys. In 1974, she
was left a legacy of 204 donkeys from another
sanctuary whose founder had died. The Charity
Commission allowed Dr Svendsen to merge the
two charities and Slade House Farm was bought
to accommodate the growing herd.

Most of the developing countries in the world
have large rural populations, many of whom are
subsistence farmers. In a good year they survive,
in a bad year they die. Their children don’t go
to school because their parents do not have
50 pence to give them to buy an exercise book
and a pencil; they spend a lifetime breaking their
backs fighting climate changes and soil erosion
with minimalist equipment and little support.
Governments and agencies ‘help’ by promoting
motorisation and science because those are the
resources that are pushed onto them by the rich
countries. All the time the humble donkey, along
with the other traction animals used around the
world – oxen, mules and horses – are hitched to
poorly maintained traditional implements and
beaten into work. It does not have to be that way.
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Since then the charity has kept on growing, and
currently has bases right across Europe where
unwanted, neglected or abused animals can
find refuge. In the United Kingdom there are
several sanctuary farms, but also much more.
Welfare officers cover the land helping donkey
owners with their animals and rescuing those
in need. Donkey Assisted Therapy centres help
challenged youngsters in seven UK locations,
three locations in Europe, and more recently in
Sri Lanka and Ethiopia.
Further afield the focus is not on providing a
haven for unwanted donkeys but on getting a
better life for the estimated 45 million working
donkeys out there. Many of these donkeys are
owned by poor families who rely on them to
survive, yet have little access to care or training in
providing for their animals. With bases in Egypt,
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Ethiopia, Kenya, India and Mexico, The Donkey
Sanctuary provides veterinary services and, over
the last 10 years, an increasing amount of ancillary
training and support to these people and their
donkeys: helping the people to help themselves;
training in general welfare, behaviour and how to
handle and work with the donkeys; foot trimming
and harness; nutritional and housing needs; and
systems of operation that allow the animals to
work well and easily, producing more, yet living
longer, healthier and happier lives, not just for
the donkeys but for their owners as well.
Dr Svendsen was awarded an MBE in 1980 for her
work, and in 1992 was made an Honorary Doctor
of Veterinary Science. She ran the sanctuary until
her retirement in 2007.
The Donkey Sanctuary is currently home to over
4,000 donkeys in the UK alone, and employs over
600 staff in the UK and Ireland. Several major
events are held annually which often fill the hotels
and streets of Sidmouth and the surrounding
areas with supporters. The sanctuary’s centres in
Europe include Spain, Italy, Romania, and they
work with over 30 smaller charities to provide
training, veterinary services and support to
donkey owners on a global basis.

What does The Donkey Sanctuary do in
developing countries?
The Donkey Sanctuary is constantly evolving, but
is currently responsible for five major operations
around the world, in Egypt, Ethiopia, Kenya,
Mexico and India. We are primarily interested
in working donkeys, as these are where the
greatest welfare challenges are found. The teams
reach over 1.6 million donkeys, and the families
dependent on them. Outside of our five main
international programmes, we support a number
of independent charities working with donkeys
and mules, with funding and training. Originally,
support was provided by mobile veterinary
clinics, but over the last decade the emphasis of
our developing country work has shifted towards
a more sustainable development model whereby
we deliver education about animal welfare and
training in the necessary harness-making skills to
improve the equipment used on working equids,
which in turn improves welfare.
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Although improving the welfare of working
donkeys and mules is our main objective, The
Donkey Sanctuary is playing a major part in
highlighting the skin trade fuelled by the growing
Chinese market for ejiao (see Under the skin,
www.thedonkeysanctuary.org.uk/what-we-do/
issues/donkey-meat-skin-and-milk/full-report),
a traditional Chinese medicine hailed to cure
a number of ailments and illnesses. The key
therapeutic ingredient in ejiao is gelatine extracted
from the skin of a donkey.
The Donkey Sanctuary is also working with the
increasing populations of feral donkeys. These
are appearing at a rapid rate in countries which
have moved away from more traditional animal
traction methods and are increasingly relying
on motorisation. The now redundant donkeys
are abandoned, which has led to an increasing
problem with large herds of feral animals. While
the welfare of these donkeys is often good, they
revert to a semi-wild state, resulting in increasing
human–animal conflict.
With the increasing availability of global
open-source datasets, The Donkey Sanctuary
is increasingly adopting an evidence-based
approach to dictate its operations. We have
recently used census data from the Food and
Agriculture Organization of the United Nations
(FAO) to understand global population trends,
which we are using to direct and focus our
research and operational activities.

Why are donkeys still used in the 21
century?
There are an estimated 45 million working
donkeys globally, and working equids still play
an important role even in our modern motorised
world. When we consider that the majority of these
donkeys are owned by the world’s poorest people,
and in developing countries the entire livelihoods
of a family can rest on the shoulders of just one
donkey, we begin to appreciate this is not some
obscure corner of the welfare world. Even if we
took an average of just two people depending on
each animal, we are looking at almost 100 million
people depending on donkeys. Donkeys provide a
method of cheap labour compared to alternative
methods such as mechanical equipment, which
35
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is beyond the reach of poor, rural communities.
Donkeys are also tough and require low
maintenance, they can survive on poor-quality
fodder, are resistant to many diseases, and are
better able to cope with drought conditions than
cattle or other equids. Donkeys are also strong,
compliant and easy to work with. Unfortunately,
the characteristics that make them such a useful
power source also make the donkey the victim of
low perception of their importance, disdain and
abuse. Common belief holds that donkeys need
to be beaten, sick donkeys are not worth treating,
and that spending money on a donkey is a waste
as you will not see a return on your investment.
Donkeys were also typically abundant in rural
communities, so working a donkey to death is a
common occurrence because it was easily replaced
(although prices have risen dramatically with the
Chinese trade in donkey skin, the mindset of the
people has not changed so quickly).
Although tractors and other mechanised farming
devices can carry out more work than a donkey,
such equipment is beyond the affordability of
most impoverished rural communities. Even if
such machinery is provided by external agencies,
it is liable to breakdowns, costs money to run
and needs specialised cultivation equipment,
which is often not available in-country and
needs to be imported. The Donkey Sanctuary
often hears how rural farmers may be provided
with a tractor, leading them to dispose of their
donkeys. However, if a breakdown occurs, there
is no local expertise or specialist parts available
to fix the problem. The tractor degrades and
becomes unusable, rendering a whole community
unable to work. Cultivation work is seasonal, the
climatic window for completing any given task
– be it ploughing, harrowing or harvesting – is
limited, meaning that everybody needs the tractor
at the same time. In recent years, the climate in
many countries has become less predictable, and
the demands on that one machine have become
insupportable. Many machines are funded
through loans, but in a bad year even the most
attractive loans still have to be repaid, leaving
poor families stuck in an unsustainable cycle
of debt without the means to earn an income.
However, a farmer who utilises draught-animal
power is in charge of his own work cycle, and can
find the local materials and supplies required to
operate his animals.
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Of course, keeping draught animals is also a risk,
but if everybody has them then a sick or dead
animal is more easily replaced by one bought from
the local market or borrowed from a neighbour.
It is admittedly hard physical work looking after
and working with these animals. The younger
generation of any country now knows that there
is an easier life out there if they want to risk all
and search for it, and many do so in the face of a
lifetime’s expectation of hard labour on the soil.
However, imagine if instead of just survival that
life on the farm could offer opportunity, a future,
security and hope, what then?

An alternative future
Despite the increasing availability of machines and
motorised equipment, draught-animal traction
still has an important and central role to play in
today’s world. Even in Europe, equines pulling
modern farm machinery can be found, and are
even utilised by commercially competitive farms.
A 10 horse power engine, or even ground drive,
can provide hydraulics, or a power take off. This
is already happening in the USA and Europe, with
a resurgence in working with equines re-emerging
in the western world. In a recent discussion with
colleagues, it was mentioned that the only group
of farmers making a consistent profit in the USA
was the Amish community (anecdotal). It is of
course true that the mainstay of this movement
is centred around the working horse, far better
suited to the wetter climate and heavier soils of
northern Europe and a very different beast to the
humble donkey in terms of available power and
weight, but the principles are the same. In fact the
donkey, whilst obviously smaller and lighter, is a
lot more durable, less susceptible to many diseases
and more able to cope with drier conditions that
the horse. Which is why there are still millions of
them working all over the world.

Way forward
Imagine if you will a situation where the donkey
is respected for its abilities, a situation where the
people who work with it understand its needs, and
know how to get the best results from the animal
without overworking it. A situation where animals
are bred to give good size and conformation, along
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with temperament and durability. Around the
world there are dusty locked buildings containing
lightweight donkey-sized implements (see Figure 1)
abandoned in the race to become a ‘civilised’,
polluted, chemical-ridden and ‘modern’ country,
dependant on fossil fuel and chemicals. Imagine
those doors thrown open and those tools brought
out to work by the developing world’s farmers,
the small independent family unit. Those tools,
reunited with millions of people and donkeys, with
a harnessing system that utilises the full potential of
the donkey, can lift those farmers from subsistence
to having crops to sell.

sustainability and forward thinking. Figures 2 and
3 show tools being used in 2018. With support from
political and agricultural leaders, there is potential
for farmers anywhere in the world to have access
to modern machinery which can be used alongside
draught-animal traction (Figure 3). Note the use
of the fore cart, a simple lightweight vehicle that
provides a platform for the driver. With such a fore
cart it becomes simple to mount an auxiliary motor,
‘A Frame’, hydraulics and just about anything else
that the modern farmer may require, anything in
fact that could be mounted on a small tractor.

Figure 1. Modern lightweight tools exist (Photo: TB
Muckle, Triple W Engineering)

Figure 2. ‘Roman plough’: when we think of
draught-animal power, we think of traditional implements like this – not to say that all implements need to
be modernised (Photo: Chris Garrett)

How difficult would it be to achieve this? The
donkeys are there, the people are there, the
harnessing systems are available, as are the
cultivation tools. All that is needed is a global
understanding that draught-animal power is
sustainable, ecologically low-impact and, in many
cases, economically viable as a power source for
the 21st century. Even on a large modern farm,
there are areas where the equine can more than
hold its own against the machine, many of the
more commercial draught-animal power users in
developed countries have studied the efficiency
and the costs of both forms of power, and utilise
both working in harmony side by side.
A policy change is needed on behalf of the global
agricultural community and supported by political
leaders. Even more than investment, what is
needed is interest, and that can only come from
understanding that draught-animal power is not
an admission of poverty or lack of development, it
actually could show that they are world leaders in

Figure 3. Reverting to draught-animal power does not
mean turning our backs on modern farming techniques
(Photo: Chris Garrett)

By the end of the early 1900s, draught-animal
power was at its height in the UK. The horses, the
harnesses and the actual tillage tools had reached
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a platform that it would be hard to exceed.
Unfortunately, all three of those ingredients
required one thing the developing farm in many
countries does not have – wealth. Britain’s
unique history allowed the nation to flourish as
agricultural draught-animal power leaders during
and after the mid 1800s. Its estates were owned by
long-established families many of whom invested
incredible amounts of time and money into studies
and practical trials involving breeding of draft
horses, harness and implement development, and
new ways of farming. This was further stimulated
by the industrial revolution and the loss of rural
labour to the expanding cities, which forced
farming to become more efficient.
In developing countries, that wealth may not be
available, but luckily it is not needed. The lessons
learned from our Victorian ancestors still remain,
but we can substitute the fine leather harness for
local affordable alternatives and, because we are
not looking at our British soils (often heavy), we
can lighten and simplify the cultivation tools. One
of our ongoing projects at The Donkey Sanctuary
is to look at ways to simplify the full collar system
we traditionally use in the UK. The British full
collar is a sophisticated piece of craftsmanship,
the making of which takes years to master.
However, it gives an estimated 25 percent increase
in efficiency over the simple breast collars’ ability
to pull, especially when used with near to ground
level hitching points. We hope very soon to have a
proven, much simplified version that we can make
anywhere in the world and which will achieve
similar results.
Another advantage of donkeys that affects
us is their intelligence: a donkey has, through
evolutionary need, a much better ability than
its larger cousins to ‘think things through’
before panicking. This can make them appear
stubborn, but in fact they just like to weigh
up a situation and know that it is safe to take
the new course of action being demanded of
them. If their handler is calm and clear in their
instructions, the donkey will normally accept
them easily. Once a lesson is learned, the donkey
also tends to remember it – this, and their
temperament, helps to make them the ideal for
use on smaller fields and farms. We often find
women and children are happy to work with a
donkey. I am sure you will have seen pictures
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at least supporting that fact, but when did you
last see a picture of a woman driving a tractor in
Africa? Once a machine is involved it becomes a
male task, and half of the workforce is relegated
to using hand tools again.

Human behaviour change
Figure 4 shows a mule being prepared for
work in Mexico. The hip strap holding the
traces (connecting the implement to the collar)
are set high as is the norm in the region. This
is a common trend in many countries and is
not intuitive, since the equine’s power house
is in its hindquarters. When this mule started
to pull, his hindquarters dropped as the strap
applied pressure, immediately reducing the
amount of power the mule could bring to bear.
A short piece of baler twine extended the strap
allowing it to keep the traces from underfoot,
but not interfering with the line of pull from the
collar directly to the implement. The owner was
dubious, it went against years of tradition, but
agreed to try it. The following year he confirmed
that he had kept the extended strap, the mule
and the donkey both worked easier and with
more power than previously.

Figure 4. The line of draft is bent, seriously restricting
the mule’s ability to utilise its hindquarters (Photo: Chris
Garrett)

No one else in the village, to my knowledge,
has copied this, however. Why? The change in
the animals was subtle, I had to point out the
new movement initially, but once he saw it the
owner had no doubt, he simply did not see it
at first. If it took him a day, or half a day less
to work his land he may notice, he may not.
The real difference is accumulative over the
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full year, or even years, every season of poor
working practice may take many months off a
mule’s working life, but prove it. Like the young
smoker who is told they will suffer later in life,
the attitude is that “I do not need to worry
about that for many years”. It has taken years
of pressure and taxes to reduce the habit in the
UK, that is the sort of scale of pressure we need
to improve draught-animal power and equine
welfare across the world.

Conclusion
Draught-animal power is green, it is sustainable,
and it can be more economically viable than a
tractor on a small farm. Western Europe, the
USA, Australia, New Zealand, Canada – these
and other rich countries were all built on the
backs of the draught animals. These countries
developed, and are still developing 21st century
cutting-edge implements that can be pulled by
animals. We need the world to look at these
options and realise that utilising their existing
working animals does not make them backward
or poor, it makes them sustainable, green and
forward thinking. Embracing the new does not
mean we have to scorn the old, they can work
together in harmony.

Newsflash 2

Thirty five years ago I was at agricultural
college, I remember asking two distinct and
separate questions. The first was regarding
profits: we were discussing the then modern
farming techniques coming in, and I asked if
two farmers had two identical fields and planted
the same crop, one using every modern system
he could, the other just plodding along with his
antiquated tools, who would make the most
profit? On that occasion I was told of course
the ‘modern’ farmer would get a bigger crop. I
persisted that that was not my question, and was
told it was a stupid question, and to sit down.
The other, some months later whilst on a trip to
our local agricultural show was whilst looking
at the new bigger versions of ploughs, sub
soilers, chisel ploughs and being told that they
are necessary to break through the compacted
soils and open them up. I asked about the power
necessary to work them and was told of course
they needed a bigger tractor. “But, that means
more compaction”, I replied. It seemed to me
then, and it still does now, that they were quite
reasonable questions. I just yesterday read a
quote that struck a chord in me, “when we are
committed to a course of action our immediate
response to realising it is the wrong action is to
re double our efforts to prove that it is right”. It
is time to look under our noses for alternatives.

Newsflash
All Party Parliamentary Group on Tanzania and Britain Tanzania
Society
Report of a meeting on ‘The future of Tanzanian agriculture’, held at the
House of Commons, 6 March 2018
The meeting, chaired by Jeremy Lefroy, was
addressed by three speakers: Andrew Coulson
from the University of Birmingham, Antony
Ellman of the TAA and the Natural Resources
Institute, and Mukesh Lakhani of MD Import
Export Ltd.

Andrew noted that gross domestic product (GDP)
growth in Tanzania since 2000 has averaged an
impressive 7 percent, with annual growth of crop
sales exceeding 4 percent from 2000 to 2011,
dropping to around 3.5 percent in the following
six years. This exceeded the growth in population,
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showing that Tanzania is becoming better able
to grow crops to supply its own population.
Whilst cotton and coffee – two of the country’s
traditional commodity export crops – have
fared poorly, cashew and tobacco have been
reasonably lucrative. The greatest improvements
in production and returns to farmers have been
with maize, rice, potato and sweet potato, which
are sold to the growing urban population within
the country, with some limited exports.
The average size of smallholdings in the country
has fallen as the rural population has grown, but
the total area of land cultivated has increased with
more land being brought under the plough, often
in medium-sized farms following investment by
urban dwellers. This has resulted in less shifting
cultivation and traditional natural fallow. There
have, however, been failures in large-scale
projects, particularly in attempts to grow biofuels
and in large-scale irrigation.
Antony emphasised that, with a rapidly growing
population, there is an urgent need to raise
productivity, especially by smallholders, to
feed both rural and urban populations, and to
generate the income the rural population requires.
It is possible to achieve this, but there are several
important prerequisites.
• Farmers need secure tenure to give them
confidence to make long-term improvements
to the land – the present legal framework does
not always provide this.
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• The crops and livestock produced need to be
high yielding, high value, drought tolerant and
resistant to pests and diseases – this is especially
critical in the context of climate change.
• Appropriate production technologies need to
be adopted, especially minimum tillage, crop
diversification and maintenance of soil cover
to conserve soils and enhance soil fertility.
• Farmer services, including research, extension,
finance and most importantly access to markets,
need to be strengthened.
• Effective farmer organisations are required
to overcome the diseconomies of scale of
smallholder farming.
Mukesh Lakhani took up the issue of the
demands of export markets, based on his 35 years
in the procurement of ‘exotic’ crops for export
to Europe, especially the UK. His advice was
that high-value produce offers the best prospect
to farmers seeking to export. To do this, the
development and maintenance of high quality
standards is critical, to meet the needs/demands
of the large multinationals that dominate the
UK/European food sector. Critical to this is cold
chain infrastructure, something that Tanzania
and a variety of other producer countries need
to develop and improve, especially for vegetables
and fruits such as mangoes.

Steve Vaux and Antony Ellman
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Introduction
The freshwater snail Pomacea canaliculata
Lamarck (non-native apple snail) has been
reported as a serious pest causing damage to
crops, predominantly wetland rice in Asia. Its
damage to rice in Malaysia, the Philippines,
Japan, Vietnam, Indonesia and other countries
has been reported (Joshi & Sebastian, 2006;
CABI, 2014). Pomacea canaliculata is endemic
to South America. It is one of the world’s 100
worst invasive alien species (GISD, 2017).
Its invasiveness is related to its inherent
characteristics: high reproductive rate,
adaptability to harsh environmental conditions,
ability to invade diverse habitats through
multiple pathways, a wide host range and
voracious appetite, and an ability to compete
with native snails and other native fauna (Joshi
et al, 2017).
Once known as golden apple snail, Pomacea
canaliculata was introduced to Indonesia around
1986 as an aquarium decoration, but became an
invasive species after a few months of breeding

in ponds. It is locally known as keong mas,
keong murbei, siput murbai (Marwoto, 1988;
Hendarsih-Suharto, 2002). After more than 25
years, the snail has spread widely and is now
abundant in many habitats in marshes, ponds,
irrigation canals, lakes and rice fields in almost
all parts of Indonesia (Hendarsih-Suharto et al.
2006; Marwoto & Isnaningsih, 2014; Hamidah,
2015). Marwoto & Isnaningsih (2014) reported
that there are four species of Pomacea found in
Indonesia. Of the four, P. canaliculata has the
widest distribution based on the collections of
the Museum Zoologicum Bogoriense, Research
Center for Biology (MZB). It is a dangerous pest,
especially on young rice plantations (Isnaningsih
& Marwoto, 2011).
In December 2016, Indonesian newspaper
Kompas reported that tens of hectares of rice fields
in Kabupaten Lebak in Banten, West Java had
been destroyed by Pomacea (Kompas.com, 2016).
This also happened in January 2017 to the rice
fields in Banjar (PikiranRakyat, 2017). It seems
that many efforts to reduce the population of
Pomacea spp and to arrest its dispersal were not
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successful. The farmers still face the problem of
reducing crop damage caused by this exotic pest.
According to the Central Bureau of Statistics
in Indonesia, average rice productivity in the
country was 53.39 q/ha (5.339 t/ha) in 2015 with
a total of about 8,112,103 ha of rice consisting
of irrigated wetland and non-irrigated fields.
With its high rice consumption of 34 million
tons in 2011, Indonesia is faced with the serious
problems of both quantity and quality of rice,
which is tending to decrease every year. In 2012,
Chumsun & Muhfahroyin presented data on rice
field infestation by this Pomacea spp in Indonesia:
about 15 ha in 2006 and increased to about 22 ha
in 2007.
Many strategies for eradicating this invasive snail
have been tried, but no single method has been
found effective. Studies have also been conducted
on its biology and management to determine
what could prevent its spread and invasiveness.
Farmers still face many problems in controlling
this snail. According to Basri (2010), one single
adult P. canaliculata can destroy a one-day-old
paddy seedling in 3-5 minutes. Two-week-old
seedlings are the vulnerable age for this snail,
with 73 percent destroyed within 48 hours
(Mustar, 2015). Many government and private
institutions published information for handling
and controlling the population of Pomacea,
including Dinas Pertanian Peternakan Kelautan
dan Perikanan Kabupaten Purworejo in Central
Java, which published guidelines for destroying
the snail. The literature evaluates the knowledge
on Pomacea spp, the variation of their shells and
their distribution, as well as farmers’ efforts to
control it.
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explained that morphology alone cannot reliably
verify the species’ identity, and that genomic
approach should be applied to confirm Pomacea
species. According to Kyle et al. (2014), the
egg clutches of P. canaliculata and P. maculata
differ. They conclude that P. maculata clutches
possess significantly greater width, more mass
and number of eggs compared with those of
P. canaliculata.

Figure 1. Shell variation of Pomacea canaliculata
(Photo: Eka; Layout: NR Isnaningsih)

Taxonomic studies and distribution
The taxonomic studies are mainly based on
morphological characteristics (Marwoto, 1997;
Isnaningsih & Marwoto, 2011). They conclude
that there are many variations in size, shell colour,
and shape of the spire and its aperture shape
that can be used to separate the four species –
P. canaliculata, P. maculata Perry (P. insularum
(D’Orbigny)), P. scalaris (D’Orbigny) and
P. paludosa (Say) – that invaded the farms of
Indonesia (Figures 1-3). Rama Rao et al. (2017)
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Figure 2. Shell variation of Pomacea insularum (Photo:
NR Isnaningsih & RM Marwoto)
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to close it and hibernate in the deepest substrate
for months until the rainy season might be the
snail’s mechanism to survive and reach adult size.
In most cases, the dead snail is upside down with
the aperture at the surface, making it easier for
predators such as birds to bite the snail.

Figure 3. The shells of Pomacea scalaris (Photo: NR Isnaningsih & RM Marwoto)

Marwoto (1988) explained a prominent
characteristic to distinguish Pomacea from the
native Pila. Pomacea has a deep canal in the
sutures, a wide-open columella and thin shell. The
easiest way to distinguish them, however, is the
colour of the egg clusters: pink for Pomacea and
white for Pila scutata (Housson) (Figure 4).

Figure 4. Rice field, habitat, and egg masses of Pila scutata, Sumber Maron, Desa Karang Suko, Gondanglegi,
Malang, East Java (Photo: RM Marwoto)

The distribution of P. canaliculata in Indonesia
has been presented by Isnaningsih & Marwoto
(2011) (Figure 5). During the dry season in East
Kalimantan, many dead Pomacea were found in
the dry lakes Loa Kang and Balikpapan. The shell
sizes of the dead snails (89 mm long, 65 mm wide)
showed that they had survived more than one year
in the dry season before they were trapped and
died in the mud that dried (Marwoto, 2004). The
shells were greenish brown or dark brown. The
snail’s somewhat thick operculum and its ability

Figure 5. Distribution of Pomacea canaliculata in Indonesia based on the collection of MZB (red dots) and
references (yellow dots) (Composition: NR Isnaningsih
& RM Marwoto)

In South Sulawesi, P. canaliculata has also
survived and succeeded in adapting to marshy
areas when the salinity increases in the dry
season (Marwoto, 2005). The shells are smaller
than those from Kalimantan, and bright yellow
without any brown bands. They have smaller
shells and fewer eggs compared with snails living
in freshwater marshes. They lay their eggs on the
barks of Nipa palm (Nypa fruticans Wurmb) and
the snails crawl into the shallow water.
In August 2017, additional data were received,
including specimens of P. canaliculata from
Tanah Miring and Merauke South Papua. This
species was also recorded in Lake Towuti, South
Sulawesi in May 2017. Its occurrence in these
places may threaten the endemic snail of the lake
if it spreads widely.

Monitoring
Monitoring was done on freshwater snails
including invasive snails in 2009, 2010, 2011 and
2016 in Java and Kalimantan (Marwoto, 2009;
Isnaningsih & Marwoto, 2011, Marwoto &
Isnaningsih, 2014, Marwoto & Mujiono, 2014):
P. canaliculata occurred abundantly not only in rice
fields but also in marshes, small lakes and ponds
(Figures 6-7). The distribution of this snail in
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Indonesia was mapped by Isnaningsih & Marwoto
(2011), and will be monitored in the future.

Figure 6. Eggs of Pomacea spp in an irrigation canal,
Irigasi Lodangun (Photo: RM Marwoto)

Figure 7. Eggs of Pomacea spp on banana leaves and
its marshy habitat, near River Campur Darat, Tulungagung, East Java (Photo: RM Marwoto)
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Ecology
Based on data of freshwater snail monitoring in
Java, P. canaliculata is found to be ‘everywhere’,
not only in rice fields, irrigation canals, ponds
and marshes, but even in small and shallow
mud-holes. During the dry season, the snails
hide in mud or under water plants such as the
water hyacinth (Eichhornia crassipes (Mart.)
Solms). Marwoto & Isnaningsih (2014) state that
P. canaliculata occurred in 9 of 13 situ (small
lakes/ponds) in Ciliwung River Current and in 5
of 23 situ at Cisadane River Current and in the big
lake in Towuti (Marwoto & Isnaningsih, personal
observations); Tamblingan and Bratan in Bali
(Suartini, 2005); Lake Kerinci in Jambi (Hamidah,
2015; Lake Semayang and Balikpapan in East
Kalimantan (Marwoto, 2004); and ponds in
Tau Lumbis village, Nunukan, East Kalimantan
(Marwoto & Mujiono, 2014). Usually, the snails
live in the shallow water of the lakeshore. When
the lake suddenly dries, as happened in Lake
Balikpapan and Semayang, they are trapped in
the dry mud and die. Snail-infested fields were
most prevalent in West Java where the larger
lowland rice areas occur.
In a big pond (Kolam Gunting) in Bogor
Botanical Garden, P. canaliculata attach their
pink egg capsules to the stems of water plants
and the snails usually crawl to the surface of the
muddy substrate or attach themselves to the roots
of the water plants. Oviposition can begin one day
after copulation which generally occurs at night.
One female can produce 200-300 eggs per week
up to 8,000 eggs per year. Eggs are laid out of the
water, approximately 20 cm above the waterline,
on any object such as rice plants, weeds, concrete
retaining walls lining canals, or stakes. Egg clusters
consist of 84-400 eggs in aquaria and more than
700 eggs in ponds (Marwoto, 1988). The eggs
are round, reddish and 1.5-2.0 mm in diameter.
Pomacea canaliculata is found in the same habitat
as the native/local ampullarid Pila ampullacea
(L.). It is still not clear why P. canaliculata only
occupied the big ponds (Kolam Gunting) at the
rear of Bogor Palace, where the water is more
stagnant. Fortunately, Pomacea has not yet
invaded the other ponds (four connected smaller
ponds near the mosque) and the three connected
ponds near the Ciliwung River that flows across
the Botanical Garden.
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Population control of Pomacea spp
Various studies and cultural methods of control
have been tried in Indonesia, in cooperation
with the local government and the association of
farmers groups named Kelompok Tani. Guidelines
published by the Agricultural Department that
include direct-seeding with dry or wet methods
were followed.
The summary of selected plants tested in Indonesia
against Pomacea spp as botanical molluscicides
are reviewed. Musman et al. (2012) examined the
selectivity of ethyl acetate seed extracts of the sea
poison tree (Putat Air, Putat sungai) (Barringtonia
racemosa (L.) Spreng.) against P. canaliculata.
They found that the lethal dose for 50 percent
mortality (LC50) for P. canaliculata is 25 parts per
million (ppm). Highest mortality (100 percent) is at
400 ppm. However, this dosage affects the walking
catfish (Lele) (Clarias batrachus L.). Chumsun
& Muhfahroyin (2012) studied the molluscicidal
effects of the fruits of the Indian Mulberry
(Mengkudu) (Morinda citrifolia L.) to control
P. canaliculata. They found that 100 g/l of the fruit
was most effective causing 100 percent mortality of
juvenile Pomacea spp. Extracts of rotenone from the
roots of the poison vine (tuba root) (Derris eliptica
(Roxb.) Benth) was highly toxic to P. canaliculata
but had no ovicidal properties (Kardinan &
Iskandar, 1997). In addition, its use for snail
control is limited because of its extreme toxicity
to fish. Leaf extract of sambong (Capa, sembung
utan) (Blumea balsamifera (L.) DC.) was effective
against Pomacea spp juveniles, but not on larger or
older snails. Application in the field of a small dose
actually caused more plant damage because it made
the snails feed more. Tobacco (Tembakau, Tabako)
(Nicotiana tabacum L.) was toxic under greenhouse
conditions but was not effective on field experiments
(Hendarsih-Suharto et al, 2004). Other botanical
pesticides were tested but not found effective.
In Indonesia, just like in other countries invaded
with Pomacea spp, use of integrated management
approaches has been recommended, such as
manual collection of snails (Figure 8), using
attractant leaves, putting bamboo stakes in
some parts of the rice fields for snail adults to lay
their eggs and to ease manual egg destruction,
maintaining shallow depth of water (2-3 cm) after
planting to avoid snail movements and feeding,
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using rice varieties that have rapid elongation
after seedling establishment, tending ducks in
rice fields, and using the snails as raw material to
produce fertilisers (Pudjianto, 2015). However,
most of these methods are not practised by
farmers because they are labour-intensive, timeconsuming, not sustainable and at times not
economical or easy to do. Thus, most farmers
resort to the use of synthetic molluscicides for the
control of snails in many snail-invaded countries.
In Indonesia, there are 55 commercial brands
of molluscicides in various formulations with
four kinds of active ingredients: niclosamide,
metaldehyde, fentin acetate and saponins (see
Table 1). The use of an organotin compound such
as fentin acetate, which is actually a fungicide, is
already banned in most countries against snails
because of its extreme toxicity and its adverse
effects on wet-seeded rice, Pistia stratiotes, Azolla
pinnata and other non-target organisms. We
conclude that more research for development
efforts are needed to discover new plant-based
molluscicide formulations that are effective
against Pomacea spp at low concentrations,
but are safe to non-target organisms, aquatic
ecosystems, and farmers’ health; commercially
readily available; easy to apply; and affordable to
smallholders. In addition, the effects of changing
climate on Pomacea spp invasions, spread to new
areas, and potential modifications/refinements on
integrated rice crop management to avoid yield
decline are urgently needed.

Figure 8. Dead shells of Pomacea canaliculata in a
small ditch at the rice field area in Kedungsongo village,
Rawapening, central Java, during the dry season (Photo:
RM Marwoto)
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Table 1. Registered and permitted molluscicides against
invasive apple snails Pomacea spp by the Department of
Agriculture and Forestry in Indonesia
Brand name

Active ingredient (a.i.)

Niclosan 250 EC

Niclosamide 250 g/l

Niclostop Plus 70 WP

Niclosamide 70%

Niklovap 70 WP

Niclosamide 70%

Nokeong 10 GR

Metaldehyde 10%

Abojo 60 WP

Fentin acetate 60%

Pentas 75 WP

Fentin acetate 75%

Alligro 95 WP

Metaldehyde 95%

Raja Keong Mas 9 GR

Saponin 9%

Anti Keong 65 WP

Fentin acetate 65%

Rattan 60 WP

Fentin acetate 60%

Astana 85 WP

Fentin acetate 85%

Romero 50 WP

Basten 45 WP

Fentin acetate 45%

Niclosamide
ethanolamine 50%

Bayluscide 250 EC

Niclosamide 250 g/l

Rostox 5,5 GR

Metaldehyde 5.5%

Bensida 70 WP

Niclosamide 70%

Seldene 250 EC

Niclosamide 250 g/l

Bentan 45 WP

Fentin acetate 45%

Senao 260 SC

Bentan 60 WP

Fentin acetate 60%

Benzo 60 WP

Fentin acetate 60%

Niclosamide
ethanolamine 250 g/l,
metaldehyde 10 g/l

Beslosan 250 EC

Niclosamide 250 g/l

Slugone 300 EC

Niclosamide 300 g/l

Bestnoid 60 WP

Fentin acetate 60%

Snaildown 250 EC

Niclosamide 250 g/l

Bresstan 45 WP

Fentin acetate 45%

STM 9 GR

Saponin 9%

Criptan 250 EC

Niclosamide 250 g/l

Swimtop 12 GR

Saponin 12%

Debesttan Plus 60 WP

Fentin acetate 60%

Tambistan Snail 50 WP

Fentin acetate 50%

Double Fish 15 GR

Saponin 15%

Trebaz 70 WP

Niclosamide 70%

Experia 70 WP

Niclosamide 70%

TSM 9 GR

Saponin 9%

Falcon 250 EC

Niclosamide 250 g/l

Tuntas Keong 15 WP

Saponin 15%

Fatal 250 EC

Niclosamide 250 g/l

Unishield 250 EC

Niclosamide 250 g/l

Instal 5 GR

Metaldehyde 5%

Vallio 45 WP

Fentin acetate 45%

Instans 60 WP

Fentin acetate 60%

Vallio 60 WP

Fentin acetate 60%

Intan 60 WP

Fentin acetate 60%

Karissnail 6 PL

Metaldehyde

Kensida 500 SC

Niclosamide 500 g/l

Keongtox 250 EC

Niclosamide 250 g/l

Kresnacid 250 EC

Niclosamide 250 g/l

Kresnoid 60 WP

Fentin acetate 60%

Metadex 15 GR

Metaldehyde 15%

Mitrans 45

Fentin acetate 45%

Mitrans Plus 45 WP

Fentin acetate 45%

Molista 80 WP

Metaldehyde 80%

Moluskil 10 GR

Saponin 10%

Musukeong 250 EC

Niclosamide 250 g/l
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Source: Direktorat Pupuk dan Pestisida, Dirjen Prasarana dan Sarana Pertanian (2016).
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International agricultural research news
Size matters
The CGIAR Platform for Big Data in Agriculture
The dramatic increase in computing power of
recent years has seen an exponential expansion
in our ability to manage, analyse and manipulate
huge volumes of data and information. Data
sets that were once too large and complex for
traditional data-processing applications can
now be analysed to reveal patterns, trends and
associations. Already, analysts are finding ways
to turn ‘big data’ into an invaluable resource for
planning and decision-making, helping accelerate
the development of robust responses to some
of the world’s most pressing challenges: climate
change and variability, food insecurity and
malnutrition, and environmental degradation.
Big data is transforming the world of genetics
and crop breeding and revolutionising disciplines
from climate modelling to agronomy.
Recognising this enormous potential, in 2017
CGIAR created the Platform for Big Data in
Agriculture, with the goal of harnessing the
capabilities of big data analytics to accelerate and
enhance the impact of international agricultural
research (https://bigdata.cgiar.org/).
Established for an initial period of six years (20172022) the Platform is global in scope, involving
all 15 CGIAR research centres and 12 research
programmes, together with 70 external partners
ranging from national and international research
institutions to universities, non-governmental
organisations and private companies. It aims to
provide leadership in the development of novel
48

methodologies and help build the capacity of the
international centres and their partners to generate
and manage big data, as well as comply with the
CGIAR ‘Open access and data management policy’
(see https://cgspace.cgiar.org/handle/10947/4488).
The Platform also aims to demonstrate and expand
the power of big data analytics through sponsoring
ground-breaking projects.

Big data to inspire challenge winners
As part of its efforts to promote new methodologies
and applications for large data sets, the CGIAR
Big Data Platform awards a small number of
grants based on an annual competition among
proponents of the best, most innovative ideas.
Known as the ‘Inspire challenge’, winners are
given a grant of USD 100,000 to develop an idea
and establish proof of concept over a one-year
period. At the end of that time, they are eligible
to compete for a USD 250,000 prize to enable the
winner to scale up successful innovations for wider
implementation. In the first round of competition
in 2017, five prize grants were awarded.
• Seeing is believing. Using smartphone camera
data, IFPRI and CABI aim to provide
personalised agricultural advice, based not only
on localised information but also on visible
crop characteristics derived from a stream
of farmers’ own smartphone photos. These
pictures give advisory services ‘eyes on the
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ground’, empowering both them and farmers
to optimise agronomic decision-making.
• Scaling farmer social networks. Through tapping
into information on Facebook, and combining
such social media data with ILRI data, Farm.Ink
and ILRI plan to create an open-source platform
to identify and analyse emerging livestock
disease outbreaks in Kenya. Information is to be
seamlessly integrated into Farm.Ink’s chatbot to
provide farmers with warnings of outbreaks and
advise on disease management.
• Interactive voice response (IVR) to connect
farmers to markets. VOTO Mobile and
CIMMYT aim to design and implement
a crowd-sourced IVR marketing service,
strengthening linkages between individuals in
the value chain, irrespective of their language
and level of literacy. The farmer posts are
populated into a web- or app-based map that
buyers can use to locate products and that jobseekers can use to find employment.
• Real-time diagnostics for devastating wheat rust.
CIMMYT, the Ethiopian Institute of Agricultural
Research and the John Innes Centre, UK, aim to
develop and pilot an affordable, mobile in-field
pathogenomics platform to revolutionise crop
pathogen surveillance and diagnostics in real
time. The project represents the first use of the
MinION mobile genome sequencer platform for
crop pathogen diagnostics, using wheat yellow
rust as a test case in Ethiopia.
• Pest and disease monitoring by using artificial
intelligence. CIP, CIAT, Bioversity, IITA, Penn
State University and Google plan to radically
increase the effectiveness of farm-level advice for
small-scale farmers by leveraging three critical
advances: (i) the democratisation of artificial
intelligence via open-access platforms such
as Google’s TensorFlow; (ii) the ever greater
accessibility of miniaturised technology; and
(iii) the development of massive communication
and money-exchange platforms that allow
rural extension systems to scale up and deliver
information in local languages.
More information on each of these projects can
be found at: https://bigdata.cgiar.org/inspire/.
In October 2018, the CGIAR Platform for
Big Data in Agriculture held its second annual
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convention at ICRAF in Nairobi on the theme
‘Decoding the data ecosystem’. More than 400
participants attended the congress, including
some 140 speakers and leading experts in data
science and agricultural research, policy makers
and Kenyan farmers. Discussions focussed
on problems and solutions related to datadriven approaches to multi-scale food systems,
landscapes, ecosystem services and the special
role of animal science in building resilient food
systems worldwide.
In addition to awarding five new ‘Inspire
challenge’ grants, the Platform awarded
USD 250,000 to ‘Seeing is believing’ to help
IFPRI and CABI expand the scale of their
innovation on the use of smartphone cameras.
Two grants of USD 125,000 each were also
awarded to enable the scaling up of Farm.Ink
and ILRI’s work on livestock disease diagnosis
and management, and CIMMYT, EIAR and
John Innes’s work on yellow rust surveillance.

New impact database for 11 CGIAR
mandate crops
The breeding and dissemination of improved crop
varieties has been a central feature of CGIAR
research since its inception some 50 years ago.
In the early years of the Green Revolution,
estimating the extent of adoption of new varieties
was relatively easy: any field growing semi-dwarf
wheat or rice was almost inevitably a direct or
indirect product of the genetic improvement
work of CIMMYT or IRRI. However, as
time has passed, making such estimates has
become progressively more difficult as ever
more improved varieties of different crops have
been released, the number of improved varieties
grown on farmers’ fields has proliferated, and as
breeders have increasingly built on the efforts of
others by breeding further improvements into
already released varieties. Nowadays, in order to
accurately determine which variety or varieties a
farmer is growing, a researcher often has to resort
to DNA fingerprinting.
In 2013, the CGIAR Standing Panel on Impact
Assessment (SPIA) gave a grant to Michigan State
University for a project entitled ‘Strengthening
impact assessment in the CGIAR’ (SIAC). One
49
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component of this was to assess the impact of
the work of CGIAR in crop improvement. The
researchers built a large database that includes
country-based estimates of the area under
improved varieties, the number of varieties
released and the adoption by farmers of improved
varieties that have resulted from the inclusion
of CGIAR germplasm. Earlier this year, the
work was made public with the launching of a
database covering 11 CGIAR mandated crops
in 15 countries, for a total of 134 different crop
× county combinations across South, Southeast
and East Asia.
While figures for the number of varieties released
are comparatively easy to acquire, getting
accurate estimates of the actual adoption of
these varieties by farmers is far more difficult.
In order to address this, SIAC project data
were collected by the CGIAR centres concerned
(CIAT, CIMMYT, CIP, IRRI and ICRISAT)
and their national partners, using a combination
of expert opinion, household surveys and DNA
fingerprinting, following the methodology
published by Michigan State University in 2014
in the publication ‘Guidelines for collecting
varietal release and adoption data’ by Mywish
Maredia and Byron Reyes (https://ispc.cgiar.
org/sites/default/files/docs/Guidelines-SIAC21Activity_v7-4-25-14.pdf).
The database is available on the Agricultural
Science and Technology Indicators (ASTI)
website, an open-access site maintained by IFPRI
that provides data and analysis on agricultural
research investment and capacity in low- and
middle-income countries.
Highlights of the ‘Varietal release and adoption
data for South, Southeast, and East Asia’ (www.
asti.cgiar.org/siac) include:
• more than 30 percent of the wheat on farmers’
fields in Afghanistan incorporates germplasm
from CIMMYT and ICARDA;
• in Bangladesh, approximately 65 percent of the
area sown to lentil includes germplasm from
ICARDA;
• more than 90 percent of the cassava area in
Cambodia includes germplasm from CIAT;
• 32 percent of the potato area in Nepal is sown
to varieties that include germplasm from CIP;
50

• IRRI germplasm is found in varieties that cover
more than 50 percent of the area under rice in
the Philippines and more than 30 percent in
Thailand; and
• 24 percent of the area sown to sweet potato in
Vietnam incorporates germplasm from CIP.

Forging new alliances among the centres
Following the latest round of reforms in CGIAR,
several centres have begun to explore ways in
which they can have a greater impact over larger
areas. Through forging closer links between
centres, it is argued, it will be possible to bring
a broader range of scientific strength to focus
on priority research areas. In addition, it should
be possible to capitalise on a wider range of
partnerships, reduce competition for funding and
achieve economies of scale.
Recognising the potential synergies that could be
achieved, CIAT and Bioversity began a dialogue
earlier this year to explore the pros and cons
of creating a formal alliance between them. A
joint working group has been set up to steer the
process, comprising members of both Boards
of Trustees and senior management teams.
External assistance is being provided by a firm
of consultants with considerable experience in
this area. The two Boards have agreed to work
towards creating a single alliance of the two
centres, operating under a unified Board of
Trustees and a single CEO. The search for a CEO
is currently underway and it is planned to create a
single Board and formally launch the alliance by
the end of 2019.
Based on an initial identification of key
common areas of interest, the two centres held
a meeting for 50 of their leading scientists in
Bonn in September, supported by the German
Government and CGIAR System Management
Office. The meeting identified many areas of
potential interest for the future programme of the
alliance, including:
• the conservation and use, through breeding, of
plant genetic resources;
• integrated seed systems;
• food systems for healthy and safe diets;
• landscape restoration;
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• sustainable intensification and diversification of
farming systems;
• pest and disease management;
• agricultural risk management;
• digital agriculture; and
• a rapid-response mechanism for policy advisory
services.
Over the coming months, these initial ideas will be
reviewed, prioritised and developed for inclusion
in the strategic plan of the alliance.
In addition to the ongoing dialogue between
CIAT and Bioversity, discussions have been
underway between CIFOR and ICRAF since
December 2017 on ways of consolidating
institutional linkages between them. A joint task
force has been established to explore options
and drive the process forward. Many meetings
have been held, studies undertaken, and surveys
carried out, and the two Boards plan to meet
together in Bonn in the last week of November.
Alongside celebrations of CIFOR’s 25 years and
ICRAF’s 40 years of existence, it is anticipated
that the Boards will take strategic decisions on
future modes of institutional alignment.
The centres have set the following 10 objectives
for their efforts to achieve greater institutional
coupling.
1. To increase the salience, comprehensiveness
and impact of the work of CIFOR-ICRAF
and partners.
2. To better capitalise on the USD 2 billion
legacy investments from donors over the past
40/25 years in knowledge products, expertise,
networks, capacity and convening.
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6. To help CGIAR better deliver on its forestry,
agroforestry, tree commodity, land health,
integrated resource management and green
economy agendas.
7. To better connect external non-CGIAR actors,
investors and initiatives to CGIAR-related
work.
8. 
To leverage new impact investor, private
sector and philanthropic resources to existing
funding.
9. To drive efficiencies, and demonstrate greater
value for money.
10. To strengthen service delivery at institutional
level against the background of burgeoning
compliance and due diligence requirements.
The rationale for strengthening institutional
coupling seems to have struck a responsive
chord; discussions are now also underway among
a number of other CGIAR centres to explore
options for strengthening alignments.
Watch this space!

Geoff Hawtin
Geoff has served as Deputy Director General of the
International Centre for Agricultural Research in
the Dry Areas (ICARDA) in Syria; Director General of the International Plant Genetics Resources
Institute (IPGRI) (now Bioversity International)
in Italy; and Director General of the International
Centre for Tropical Agriculture (CIAT) in Colombia. He is currently a member of the CGIAR System Management Board.

3. To improve the institutional sustainability and
solvency of CIFOR and ICRAF.
4. 
To raise more commensurate levels of
(especially flexible) revenue based on the
increasing needs, demands and expectations
of investors, clients and beneficiaries.
5. To amplify their voice in relevant forums and
initiatives concerning forestry, agroforestry,
land use, integrated resource management,
green economy, etc.
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Abstract

Introduction

Tamarind (Tamarindus indica L.), native to
Eastern Africa, is now naturalised in Asia, and
Central and South America. Thus, it has become
an economically important species not only in
Africa, but also in Asia and America to address
food, nutrition, economic and climate change
insecurities. Tamarind is a multipurpose tree: its
leaves, roots and immature pods are consumed as
vegetables. All parts of the tamarind tree – root,
bark, leaves, flowers, fruit pulp and seeds – have
rich nutritional and medicinal values. However,
a range of herbivores can cause serious damage
to the tree. This paper is a global review of the
phytophagous nematodes, mites and insects in
major Tamarind-growing regions. Summarised
information on the herbivores is presented in
taxonomic order, and pest management practices
are given for economically important pest species
in nurseries/field and storage. Future research
is suggested to develop inter-country integrated
pest management practices in a changing climate
scenario for tamarind growers in social forestry and
agroforestry systems. This is a condensed version
prepared for Agriculture for Development, a full
bibliography is available from the principal author
for both minor and major pests of tamarind.

Tamarind (Tamarindus indica L.) is an evergreen
indigenous tropical fruit tree belonging to the
family Leguminosae (Fabaceae). The origin of
T. indica is uncertain, but it is thought to have
originated in tropical East Africa, probably
Madagascar, from where it was carried by
seafaring Arabian traders to Asia and Southeast
Asia. Marco Polo mentions Tamarindus in the
year 1298 (von Maydell, 1986). It is mentioned
in Bhuddist sources from AD 650 and in Indian
Brahmasamhita scriptures written between 1200
and 200 BC. It is reported to be a neglected
and underutilised species worldwide, but today
tamarind is cultivated in most tropical and
subtropical regions of the world, and is an
excellent tree for social forestry and agroforestry
(Gunasena & Hughes, 2000). Its deep and
extensive root system makes it highly drought
tolerant, it can withstand violent typhoons and
cyclones, and it is highly suitable for marginal
and waste lands; thus it is utilised for climate
change adaptation strategies (El-Siddig et al,
2006).
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Tamarind is a multipurpose tree as almost every
part of the tree is not only rich in neutraceutical
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and medicinal properties, but also has industrial
and economic importance. It is used for food,
medicine, fodder, apiculture, fuel, timber,
tannin/dyestuff, paints and varnishes, shade/
shelter, live fencing and as an ornamental (von
Maydell, 1986; Parrotta, 1990; Kuru, 2014).
Tamarind addresses food, nutritional, income
and changing climate insecurities.
Just like other tropical fruit trees, tamarind is
attacked by various kinds of herbivores. Insects
are the predominant pests of tamarind, feeding on
foliage, flowers and fruit in the field, and on stored
fruit. There are five species of nematodes that infest
its roots, and four species of mites documented on
the stored fruit. In this review, only the major pests
are discussed (in taxonomic order); pollinators and
pest management are also considered.

Article 6

5. Dagger nematode, Xiphinema citri Siddiqi
(Longidoridae)
May affect the roots of older trees (Sarker, 2004).
B. Arachinida
The Acari or Acarina are an order of Arachinida.
There is one species from each of four families
that infests stored fruit and grains (Hagstrum
et al, 2013).
1. Dried fruit mite, Carpoglyphus lactis (L.)
(Carpoglyphidae)
This species has a cosmopolitan distribution and
infests a wide variety of dried stored fruit.
2. Straw itch mite, Pyemotes ventricosus (Newport)
(Pyemotidae)

Pests of tamarind

This species also has a cosmopolitan distribution
and infests grains and legumes, including peanut.

A. Nematoda

3. Stored product mite, Caloglyphus hughesi
(Samsinak) (Acaridae)

Nematodes or roundworms are animals of the
phylum Nematoda; those infesting tamarind are
all parasitic on the roots.
1. Needle nematode, Longidorus elongatius
(De Man) (Longidoridae)

This species is distributed in the Far East and
Brazil. Commodities infested are Chinese
medicine products, rice and tamarind on farm and
in the market.
4. Tuckerella arnata (Tucker) (Tuckerellidae)

Jansen (1981) reported that the nematode attacks
the roots of tamarind trees in India.

Vacante (2015) reported this mite on tamarind.
This species has a cosmopolitan distribution.

2. Burrowing nematode, Radapholus similis (Cobb)
(Pratylenchidae)

C. Insecta

McSorley (1992) reported that this nematode is
associated with tamarind, particularly the roots
of older trees (Sarker, 2004).
3. Root-knot nematode, Meloidogyne incognita
Chitwood (Heteroderidae)
This root-knot nematode is reported to be a
serious pest of both tamarind and coconut palm
(Sosamma & Koshy, 1977; Parrotta, 1990; ElSiddig, 2006).
4. Sheathoid nematode, Hemicriconemoides
mangiferae Siddiqi (Criconematidae)
El-Borai & Duncan (2005) reported that only H.
mangiferae has been considered as pathogenic
by Saeed (1974) at a population density of six
nematodes/cm3 of soil.

The major pests of tamarind include foliage
feeders, fruit borers, seedeaters, and those that
infest stored fruit. Only major pests are listed
below (in taxonomic order).
1. Hemiptera
a. Margarodidae
(1)	Mealybug, Perisopneumon tamarindus
(Green)
(2)	
Mango mealybug/Giant
Drosicha stebbingi (Green)
(3)	Tamarind mealybug,
tamarindus (Green)

mealybug,
Drosichiella

Jayaraj & Ananthan (2009) reported that these
mealybugs severely infest tamarind during
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flowering and fruit-development stages in Tamil
Nadu, India. Both the nymphs and adults suck
the cell sap on growing twigs and developing
pods, resulting in premature shedding of flower
buds and immature pods. Fruit setting is also
affected, the fruit size much reduced and the
shape malformed. The honeydew excreted by
the mealybugs retards fruit development. Yield
losses of up to 70 percent are recorded in orchard
cultivation due to mealybug attack. The females
descend the trees and enter the soil to lay their
eggs. On hatching, the nymphs crawl up to the
aerial portion of the tree and settle on succulent
and tender foliage to feed. The body is covered
with white waxy fluffy secretions, which is
characteristic to these mealybugs.
b. Diaspididae
(1)	Oriental yellow scale/Oriental red scale,
Aonidiella orientalis (Newstead)
CABI data sheets provide detailed information
on this species (CABI, 2018a; CABI, 2018b).
Rajagopal & Krishnamoorthy (1966) reported that
heavy infestation causes yellowing of foliage and
defoliation, dieback of small twigs, and premature
fruit drop. The bionomics and management of
this scale have been reviewed (CABI, 2018b). This
is a polyphagus pest. The eggs are laid under a
protective covering such as cracks in the bark of
the trees. After hatching, the nymphs crawl in
search of suitable succulent parts of the plant.
Leathers (2016) reported on the pest rating of
Aonidiella orientalis in California: it is probably
native to Asia and has spread to Neotropical,
Afrotropical, Palearctic and Oceanic regions; in
North America it is known only from Florida.
(2)	West Indian red scale/Rufuos scale,
Selenaspidus articulatus (Morgan)
Brown (2013) reported on several species of scales
that attack tamarind trees, with West Indian rufus
scale being the most serious. This scale infests the
stem, leaves and fruit of tamarind but does not
produce sooty mould.
c. Pseudococcidae
(1)	Spherical mealybug, Nipaecoccus virdis
(Newstead)
This species infests tamarind fruit, stalks and
tender shoots (Butani, 1978, Butani, 1979;
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Morton, 1987; David & Ananthakrishnan, 2013;
Jayaraj & Ananthan, 2009, Singh et al, 2014).
(2)	Cacao mealybug, Planococcus lilacinus
(Cockerell)
According to El-Siddig (2006) and Jayaraj &
Ananthan (2009), nymphs and females of P.
lilacinus suck the sap on the ventral surface of
the leaflets, the base of leaf petioles, tender
shoots and even the mature shoots, and also
attack the roots. The leaflets become chlorotic,
and defoliation is common. Premature fruit fall
is sometimes observed.
2. Coleoptera
a. Bruchidae
(1)	Groundnut bruchid, Caryedon gonagra
(Fab.)
(2)	Groundnut seed beetle, Caryedon serratus
(Oliver)
Carydon serratus has a cosmopolitan distribution
and is reported as infesting groundnut/peanut
(Arachis hypogaea L.), tamarind and Acacia spp
(Gerson & Applabaum, 2016; Devi, 2016; Sundria
& Akhil, 2004; Rees, 2007; Peck, 2009). The
females laid 53-95 (Devi, 2016) or several hundred
eggs (Gerson & Applabaum, 2016), gluing them to
the surface of the shells (pods) or kernels (seeds)
(Gerson & Applabaum, 2016; Devi, 2016). The
incubation period was 8.5 days (Devi, 2016). The
newly hatched larva burrows straight through the
eggshell and pod wall, and eats the kernel, feeding
only within a single seed (Gerson & Applabaum,
2016). The cocoon was capsule-shaped and dirty
white in colour (Devi, 2016). Longevity of the
adult female was 31.1 days, while adult males
survived for 28.1 days (Devi, 2016). The infestation
frequently continues in storage.
In addition to notes on biology, Thakur et al
(2010) have suggested dry seed examination
using magnifying lens and x-ray radiography for
detection/indexing. Delobel et al (2003) studied
the beetles feeding on groundnut, tamarind and
other Caesalpinioideae from various areas of the
Old World. Caryedon gonagra and C. serratus
appear as sister species derived from an ancestor
that may have fed on both Mimosoideae and
Caesalpinioideae. Contrary to what happens in C.
serratus, it seems that C. gonagra does not infest
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groundnuts under natural conditions. In view of
this, it may be inferred that C. gonagra reported
earlier as infesting groundnut is probably C.
serratus and similarly C. serratus reported as
infesting tamarind is likely C. gonagra.
b. Curculionidae
(1)	Tamarind weevil, Sitophilus linearis
(Herbst)
Details of the biology of the tamarind weevil,
S. linearis, were reported by Cotton (1920) and
Usman (1953). The adult is reddish brown to dark
brown, slightly shiny, and measures 4-4.5 mm
long. Delobel & Tran (1993) listed S. linearis in
their monograph on Coleoptera and illustrated
it. Brown (2013) reported it as causing significant
damage: reducing the contents of the pod to
powder and almost every tree being affected by the
weevil. Pupation takes place inside the pod and the
adult emerges through an exit hole in the pod.
Oja & Omoloye (2015) studied the life history of
S. linearis under laboratory conditions. Mating
takes place a few days after emergence and egg
laying commences a week after mating. A female
lays an average of 165 eggs (132-180) during a
period of 86.8 days (77-98) in a small hole it
excavates in seeds. Adult longevity was in the
range 91-126 days. The egg is white and oval
with a rounded bottom and is glued to the seed.
The egg is 0.61 mm long and 0.3 mm wide. There
are four larval instars, the fourth transforms
into a prepupa and moults into a pupa a few
hours later. The pupa is white, with an oval
head with a slender, elongated beak. It measures
2.56-4.14 mm long by 1.30-1.61 mm wide. The
larval stage lasts for an average of 16 days and
the pupal for about 8 days. The newly formed
adult remains in the seed cavity of the seed for
4-7 days and thereafter emerges from the seed,
leaving frass or a mass of powder. It completes
its life cycle, egg to adult, in 25-33 days.
According to Plarre (2010), some species of
Sitophilus are relatively independent of the
nutritional quality of their food because they
have endosymbionts. This was an important
predisposition in order to be able to develop
on grain, which, although abundant in starch,
still provides very protein-poor nourishment.
Sitophilus linearis has not been found to have
any symbionts (Nardon et al, 2002; Lefèvre et al,
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2004). Adebayo et al (2011) investigated the
development of S. linearis on heat-sterilised maize,
rice, sorghum, millet, cowpea and tamarind seeds
in the laboratory. It was noted that S. linearis
bred and multiplied on the tamarind seeds but not
on the other crop seeds, probably because it lacks
endosymbionts.
3. Lepidoptera
a. Psychidae
(1) Bagworm, Pteroma plagiophleps (Hampson)
Wylie & Martin (2012) summarised information
on the bagworm P. plagiophleps. It was a minor
defoliator of tamarind in India and Sri Lanka
until the late 1970s. In 1977, it caused extensive
defoliation to a young plantation of Falcataria
moluccana at Kerala (Nair et al, 1981) and since
that time has become an important tree pest in
several countries in South and Southeast Asia
(Nair, 2007). The larvae construct individual
bag-like shelters made of host material and silk,
within which the larva remains concealed and
only the head and thorax protrude when feeding.
The adult male is a winged moth but the female
is wingless. The female does not leave the bag but
mates from inside, and her eggs also mature and
hatch there. Each female usually produces 100200 offspring, which emerge from the bag and
disperse on silk threads. They settle on leaves and
construct their protective bags, which they carry
about with them, enlarging them as they grow.
Pupation takes place in the bags suspended from
the branches. The life cycle lasts for 10-11 weeks
(Nair & Mathew, 1992). Up to five generations a
year have been observed in the field but outbreaks
leading to heavy defoliation generally occur only
once or twice a year, usually in small patches in
plantations.
In the last few decades, the insect has gradually
extended its host range and importance as a
forest pest (Pillai & Gopi, 1990; Howlader, 1992),
attacking plantations of A. nilotica and
even mangroves, Rhizophora mucronata
(Santhakumaran et al, 1995).
(2) Bagworm, Eumeta crameri (Westwood)
This species has worldwide distribution in
tropical and subtropical habitats. In males, the
body is clothed with light and dark brown ‘hair’.
The forewings are reddish brown with the veins
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streaked with black; the interspaces with pale
streaks, more or less fuscous suffusion on the
outer area. The hind wings are smoky brown.
After hatching, the larva climbs to the top of
its host tree and begins feeding on the tender
shoots. It spins its cocoon throughout its larval
life, decorating it with small twigs, bark and
thorns from the trees on which it feeds. The
larva renovates its case three times during the
2- to 3-month larval stage. Case renovation
consists of replacing the twigs and thorns that
make up the case with longer materials, with
one piece noticeably longer than the others
(Singh & Ahmed, 1989; Agarwal & Pati, 2000;
Agarwal & Pati, 2003). As the larvae grow,
they prefer older leaves and bark of a variety
of hosts (Anonymous, 2013; CABI, 2018a). The
larva approaches 3 cm in length when entering
the pupal stage. Females lay about 500 eggs that
incubate for 10-15 days.
b. Gracillariidae
(1) Fruit borer, Oecadarchis spp
Joseph & Oommen (1960) reported the larvae of
this species feeding inside tamarind fruit making
loose galleries of silk and excreta during JanuaryFebruary in Kerala. The slender elongate
greenish-white larva with pale brown head and
thoracic shield measures 7.7 mm long. It pupates
in a tough white silken cocoon in the gallery and
the pupal period is 9 days in February. The moth
has a wing expanse of 8 mm, and has yellowishbrown forewings with uniform sprinkling of
light brown spots, and pale yellowish hind wings
with fringed margins. It is of major importance
on tamarind.
c. Tortricidae
(1)	Fruit borer, Cryptophlebia (=Argyroploce)
illepida (Butler)
This is a polyphagus species which has been
found boring into the fruits of tamarind (Usman
& Puttarudriah, 1955). In some seasons, fruit
borers cause serious damage to the mature fruits
causing losses to marketable yield (Salim et al,
1998). Cryptophlebia illepida infested bael (Aegle
marmelos), new twigs and fruit and was found
to be prevalent during the entire fruiting season
from July to April in Jharkhand region during
2012-2014 (Singh et al, 2014).
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d. Lycaenidae
(1)	Pomegranate fruit borer, Virachola isocrates
(Fabricius)
The caterpillars bore inside the developing fruit
and feed on pulp and seeds just below the rind.
The infested fruits are also attacked by bacteria
and fungi, which cause the fruit to rot. The affected
fruit ultimately falls off and gives an offensive
smell. According to Yadav (2015) the caterpillars
of V. isocrates cause heavy damage (40-90 percent)
to the fruit. It has a wide range of host plants
including Indian gooseberry, apple, Indian plum,
citrus, guava, litchi, loquat, mulberry, peach, pear,
plum, pomegranate, sapota and tamarind.
e. Pyralidae
(1)	Stored-nut moth (Asian moth), Paralipsa
(=Aphomia) gularis (Zeller)
The forewings of the moth are dark grey, speckled
with bluish-black markings, and the hind wings
whitish-grey with a few hair lines. Wing expanse
of the male is 17-21 mm and of the female is
21-24 mm. The oval yellowish-white eggs are
laid in cracks on the fruit at 2-7 eggs per fruit
and the incubation period is 5 days. The newly
hatched caterpillar is 1.25 mm long, while the last
instar caterpillar measures 18 mm long, is stout,
cylindrical and tapering towards both extremities.
The head capsule is round and reddish-brown; the
prothoracic shield is light brown with a whitish
median dorsal line; the meso- and metathorax
are dark grey, with eight brownish patches each
with two bristles. The legs are yellowish-brown.
The abdomen is grey with brownish specks each
carrying a bristle; on the dorso-lateral line, on
either side there are two rows of semi-ellipsoid
specks each with two bristles. On the ninth
abdominal segment in the mid-dorsal region is a
large heart-shaped speck with two bristles. While
feeding on pulp and seed, the caterpillar constructs
galleries of silk and frass within the fruit. The larval
period lasted for 7-11 weeks during April-July.
Before pupation the larva moves out of the frass
and pupates in a silken cocoon inside the seed or
fruit. The prepupal period extends up to 160 days
during May-October and the pupal period lasts
from 14-18 days. The pupa measures 9.5 mm long
and the female pupa is slightly fatter than that of
the male. It is considered to be a pest of economic
importance on tamarind in storage.
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Patel (2015) studied tamarind pests with emphasis
on this species. Paralipsa gularis was the major
pest and occurred in the field throughout the
fruiting period. Morning relative humidity
around 95 percent and evening relative humidity
about 76 percent with rainfall of about 16 mm
were found congenial for this pest to multiply on
tamarind.
(2) Fruit borer, Assara albicostalis Walker
The full-grown larva measures 15 mm long, has
a greenish body with reddish-yellow head and a
yellow prothoracic shield; the dorso-lateral sides
of the prothorax have a pair of reddish patches.
The larvae feed on fleshy pulp and construct loose
galleries of silk with faecal matter on the surface
of the fruit; they also bore into the seeds. The pupa
measures 9 mm long and has 10 short hooklets
scattered irregularly on the abdomen. Pupation
takes place in a light transparent silken cocoon on
the pulp inside the fruit. Pupal period lasts 10-12
days. Besides infesting tamarind, larvae have been
observed to feed on discarded mango seeds in
Thiruvanathapuram (Joseph & Oommen, 1960).
(3)	Tamarind fruit borer, Phycita orthoclina
Meyrick
Oommen (1962) reported on the biology of this
insect. A female lays up to 190 flat, broadly oval,
white eggs in 3 days on the pulpy portion inside
the rough-shelled pods, and through cracks and
crevices found on them. The incubation period
is 4-5 days and the pinkish larva becomes full
grown in 27-40 days, measuring about 14 mm
long. It feeds on the pulp and remains in a silken
web. It pupates in a silken cocoon and the adult
emerges in 6-8 days. According to Devi (2016),
P. ombrodelta deposited eggs on the maturing
pods singly or in pairs. Incubation period was
2-4 days. There were five larval stages. The larvae
were 15-19 mm long, pupated inside the pods, and
complete development took about 26-38 days.
Kumar (2016) studied the fruit borer infestation
fortnightly from a one square meter area in all
directions of trees selected randomly on the basis
of total number of fruits and number of fruit borer
infested fruits. Its first appearance on the fruiting
stage of the crop was observed in the second week
of July with a mean population of 1.97 infested
fruits/m2. Two peaks of fruit borer population of
19.91 and 18.12 infested fruits/m2 were recorded
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during the second week of October and second
week of November, respectively. After the second
peak, the population of fruit borers gradually
declined to 1.88 fruit borers/m2 in the second
week of March, with a seasonal mean of 9.70
fruit borers/m2. He also recorded mean fruit borer
infestation during green and mature stages of the
tamarind pod: the highest fruit borer infestation
(24.93 percent) was recorded in the green stage.
After that, the level of infestation decreased
gradually and reached up to 1.80 percent
infestation at the mature stage of the pod. It was
concluded that green stage of the tamarind pod
was more susceptible due to tenderness of the
whole pod. Mature pods are hardy and difficult
to bore, resulting in less infestation.

Pollinators
Reddi et al (1997a; 1997b) reported on bee
pollination from India. Tamarind blooms from
late April to early August and mature flower buds
open between 2300 and 0400 h and drop off 50-70 h
after anthesis. Bees, wasps, flies and butterflies
forage on the flowers for nectar with bees being the
predominant (with over 90 percent) flower visitors.
Honeybees – namely, Indian bee (Apis cerana
indica Fab.), little bee (Apis florea Fab.) and rock
bee (Apis dorsata Fab.) – account for 55 percent
and the remaining being species of Amegilla,
Ceratina, Tetragonula, Pithitis and Xylocopa. The
flowers are visited during 0500-1900 h. Xylocopa
spp successfully aided in pollen being carried from
a flower on one tree to a flower on a different
tree (ie xenogamy), whereas Apis spp mediate
self-pollination (ie geitonogamy). The small bees
Ceratina and Tetragonula failed to contact either
the stigma or anthers while taking nectar. The
carpenter bees and the wasps play a significant role
in the delivery of xenogamous pollen in tamarind.
Tetragonula iridipennis (Smith) has the skill to
utilise the flowers of Tamarindus. Xylocopa bees
visit flowers of some plant species such as tamarind,
which has specialised floral form and offer nectar
and pollen (Solomon Raju & Ramana, 2011).
Bees visited the flowers for pollen and nectar. Apis
dorsata pollination has been reported from India
(Bhaskar & Majadevaiah, 2002).
Diallo et al (2014) reported on the potential
pollinators of tamarind in the Sudanian region
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and found bees to be the main pollinators. Wind
pollination of tamarind was very low. They found
two long-distance pollinators – carpenter bee
Xylocopa olivacea (Fabricius) and leaf-cutter bee
Megachile sp – and short-distance pollinators, Apis
mellifera, Tetragonula sp and syrphid flies Bombylius
sp (Diptera). Visits took place from 0600 to 1800
h with each species visited during a specific period.
Based on this, four categories have been established:
(i) early insects (0600-0900 h) – A. mellifera,
Bombylius sp; (ii) midmorning visitors (0800-1100 h)
– Polistes fastidiosus de Saussure, Tetragonula,
Megachile, A. mellifera and Bombylius; (iii) warmhour visitors (1100-1500 h) – Xylocopa violacea
(L.), A. mellifera, P. fastidiosus and Megachile;
(iv) twilight visitors (1500-1800 h) – A. mellifera.
Honeybees can be considered as primary
pollinators of all seed spice crops and A. florea
contributed greatest percentage for pollination,
followed by A. mellifera and A. dorsata.
Tamarind is the major source of nectar for these
main pollinators (Meena et al, 2015). Solomon
Raju & Naidu (2016) indicated that forage
plants of A. dorsata in Andhra Pradesh, India
includes tamarind during April-August for
nectar and pollen. Tamarind is a mass bloomer
and produces adequate forage daily during the
flowering season.

Management of tamarind pests
In nurseries and in the field
Cultural control methods
Jayaraj & Ananthan (2009) reported on
mealybug management. They have suggested
ploughing around the trees to expose and
kill the nymphs; removal of infested twigs;
destroying the nymphal and adult stages in
the initial stage of attack; destroying nests of
ants around the trees; tying polythene sticky
straps of 30 cm width around the tree trunks
to prevent nymphs from ascending to the tree;
and banding the trunk with carbaryl to keep off
the attendant ants and allow natural enemies to
clean up the mealybug infestation. According to
El-Siddig (2006), mealybugs can be controlled
by mechanical removal of infected shoots on a
small scale.
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Biological control methods
Natural enemies include the spiders Oxypes sp,
Plexippus sp and Olios sp, which target scale insects
and treehoppers; lacewing and preying mantid
were the next major predators against scale insects
and hoppers, respectively (Patel, 2015).
It was observed that the litchi fruit moth,
Cryptophlebia ombrodelta (Lower), was attacked
by larval parasitoid Cotesia sp and three late
larval parasitoids, Charops sp, Brachymeria sp
and Xanthopimpla sp. Charops sp was responsible
for maximum mean mortality of 17.00 and
17.50 percent in the plains of Chhattisgarh.
Cotesia sp was responsible for the maximum
mean mortality of 15.50 and 22.00 percent during
2014/15 and 2015/16, respectively.
Kumar (2016) observed a variety of natural enemies,
namely dragonfly and damselfly (Odonata), red
ant, black ant, spiders, ichneumonid wasp, orange
wasp, preying mantid, lacewings.
Key biological control agents of the storednut moth, P. gularis, were: the larval parasitoid
Cotesia sp and three late larval parasitoids Charops
sp, Brachymeria sp and Xanthopimpla sp. Stagespecific mortality showed maximum mortality in
early larval stage (22 percent) followed by late
larval stage (4-16 percent).
Natural enemies appear to play a decisive role in
regulating the populations of P. plagiophleps larvae,
and 18 species of parasitoids, all hymenopterans,
are known (Nair, 2007). A 25-38 percent reduction
in populations of this pest has been recorded on
some occasions, due mainly to parasitism by the
ichneumonids Goryphus sp and Acropimpla sp nr
leucotoma, and chalcidid Brachymeria plutellae
Joseph (Mathew, 1989). The late larval parasitoid
Charops sp was parasitising tamarind fruit borer,
P. orthoclina, and active during the month of
August (Kumar, 2016).
Chemical
The scale insects can be controlled by removing
the affected parts in the initial stages. When the
infestation is serious, the careful use of chemical
spraying is required.
Farooqi et al (2005) reported fruit borer as the
major pest, which causes heavy loss, but this can
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be minimised by spraying carbaryl, malathion,
endosulfan or monocrotophos starting with the
first week of August and ending in the third week
of August. Treehopper, mealybugs and scale
insects also attack this crop, and can be controlled
by spraying monocrotophos (0.1 percent).
Haplothrips ceylonicus Schmutz can be controlled
by spraying diemthoate or fenthion, and caterpillars
feeding on the leaves by spraying permethrin as
a general recommendation (El-Siddig, 2006).
El-Siddig (2006) has also indicated that aphids
and whiteflies can be controlled by spraying
endosulphan or dimethoate, repeated every two
weeks until the pests are no longer observed.
According to El-Siddig (2006), Caryedon gonagrainfested fruit in storage can be controlled by
fumigating the pods or seeds with phosphine,
ethylene bromide, carbon tetrachloride or
acrynitrile, where their use is allowed. Caryedon
gonagra can be controlled by spraying quinalphos
in the fruiting season (Eagriculture, 2015).
Streblote siva (Lef.) larvae feed on leaves of
tamarind and the larvae can be controlled by
spraying permethrin as a general recommendation
based on usage experience and recommendation
(El-Siddig, 2006). Butani (1979) has suggested, for
serious infestations, chemicals such as diazinon or
carbosulphan. Planococcus lilacinus populations
living in the soil can be displaced by raking.
Kumar (2016) evaluated management technique
against litchi fruit moth, Cryptophlebia ombrodelta,
with eight treatments having indigenous technical
knowledge components. Treatments were based on
fogging of tamarind tree with different botanicals –
gandhak (Psoralea corylifolia L.), lobhan (Styrax
benzoin Dryand.), methi (Trigonella foenumgraecum L.) and ajwain (Trachyspermum ammi
(L.) Sprague ex Turrill), neem leaves (Azadirachta
indica L.), karanj leaves (Millettia pinnata (L.)
Panigrahi), bhelwa leaves (Semecarpus anacardium
L.f.) and karra leaves (Anacyclus pyrethrum (L.)
Link) – used as repelling agent. Fogging was done
twice, specially at green and mature stages of
tamarind pods.
Sterile insect technique
A study was undertaken by Arthur & Arthur (2006)
to determine the lethal and sterilisation dose of
gamma radiation of cobalt-60 to control adults of S.
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linearis in tamarind fruits. Fruits of tamarind were
subjected to gamma radiation. The results indicated
that the dose of 50 Gy was enough to cause the
sterilisation, and the lethal dose was 200 Gy.
Sambhaji (2005) investigated losses of tamarind
fruit and possibility of implementation of safe
storage technique. He observed that radiation
treatments above 500 Gy (500-2000 Gy) were
found effective in preventing the infestation of
fruit borer under storage conditions. Treatments
below 500 Gy failed to check the infestation of
fruit borer in storage.
In storage
Cultural control methods
According to Gerson & Applabaum (2016),
cleaning grain stores, keeping them airtight,
maintaining temperatures below 20°C and
hermetically sealed packaging can conserve seed
viability. Storing groundnuts in jute bags greatly
restricts the movement of adults into and out
of bags. Extract of neem seeds reduced beetle
egg hatching and larval development, but had
little effect on the adults. An application of the
entomopathogenic fungus Metarhizium anisopliae
totally reduced progeny emergence and had some
a repellent effect on the beetle.
The local farmers do not use any type of insect
pest management from flowering through fruiting
to harvesting of tamarind. But some traditional
practices followed for storage of tamarind pulp
are drying under sunlight, mixing with salt, using
airtight packing with polythene and storage in a
dry place. Sometimes storage is done in a kitchen
near the cooking place where wood is used as fuel
(chulha) (Devi, 2016). According to Degri & Zainab
(2013), adoption of modern drying technologies,
occasional redrying, good packaging and storage
facilities, coupled with good market structures will
reduce the losses of this valuable crop.
Chemical
Bruchid beetles can be controlled by
fumigation with phosphine from aluminium
phosphide tablets. Ethylene bromide, carbon
tetrachloride and acrylnitrile could also be used
for fumigation of stored tamarind products
(Mital & Khanna, 1978).
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Neem (A. indica) seed oil has been used effectively
to control bruchid attacking tamarind pods and
seeds, as neem oil has pronounced adulticidal and
ovicidal effects for over six months without any
effect on seed viability (Cardet et al, 1998). Clove
(Syzygium aromaticum (L.) Merrill & Perry) oil
has also been shown to be a protectant for stored
seeds, preventing attack by bruchids (Lale &
Maina, 2002).
Maximum mortality of S. linearis was recorded
in tamarind seeds treated with neem oil, which
was the best treatment in terms of efficiency in
managing the weevil under storage conditions
(Devi, 2016).

Conclusions
This review summarises information and findings
from studies and research on parasitic nematodes,
phytophagous mites and major insect pests that
attack Tamarindus indica in different parts of the
world, and the management practices carried
out to minimise their effect. Many scientists in
the past have recommended various pesticides,
but such applications must have been in nursery
plants rather than in grown trees. Tamarind
products have successfully been preserved in
storage by using fumigation, but this has not been
widely adopted. It may be noted that most of the
chemicals recommended have either been banned
or not approved by statutory registration bodies.
No systematic evaluation on efficacy and residues
in tamarind products have so far been attempted
and this must be considered seriously.
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Crop ecology, cultivation and uses
of cactus pear
Paolo Inglese, Candelario
Mondragon, Ali Nefzaoui, Carmen
Saénz, eds, 2017
Published by the Food and
Agriculture Organization of
the United Nations (FAO) and
the International Center for
Agricultural Research in the Dry
Areas (ICARDA)
Paperback xiii + 225 pages
ISBN 978-92-5-109860-8
Available online at: http://www.fao.
org/3/a-i7628e.pdf
This is a remarkable account of
all conceivable aspects of a littleknown crop, cactus pear (Opuntia
ficus-indica (L.) Mill.). Cactus pear
has been cultivated for centuries in
its original home of Mexico and is
now seen as a viable crop for the arid
and semi-arid regions of the world,
which are on the increase as a result
of the effects of climate change.
A joint publication of FAO and
ICARDA, the book combines
contributions from a world-wide
galaxy of experts to tell you all
you may need to know about
Opuntia spp from its origin to fruit
and forage production, cochineal
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breeding, pests and diseases,
processing and marketing. In 1993,
FAO and ICARDA established
CactusNet (www.cactusnetwork.
org), an international technical
cooperation network on cactus.
A first edition of this book was
published in 1995 and now,
after more than 20 years, much
additional knowledge on cactus
pear has been generated and
is presented in this extensively
revised and expanded edition.
Opuntia species (and especially
O. ficus-indica) produce both fruit
and cladodes (flattened stem pads),
which are consumed by humans.
Opuntia is also valued as livestock
fodder, for live fences, desert
encroachment control and for the
red dye produced by the parasitic
cochineal bug (Dactylopius coccus
Costa). Both the fruit and cladodes
of Opuntia spp produce spines and
glochids (spine hairs) from areoles.
The numbers of both can be reduced
by breeding to produce spineless
varieties, but they can never be
entirely eliminated and must be
removed before consumption.
The Spanish exported the cactus
from Mexico to Europe and other
American countries in the 16th
century and today Opuntia spp
are cultivated in seven countries in
America, five in Africa, and also
in the Middle East, Australia and
Southern Europe. Opuntia is very
efficient in its use of scarce water due
to its crassulacean acid metabolism
(CAM), which means that the
stomata are open at night to fix
CO2. Since night-time temperatures
are lower and relative humidity is
higher, the transpiration of CAM
plants is three to five times lower

than that of C3 and C4 plants. Water
use efficiency is further enhanced by
the shallow fleshy roots, which can
spread out 4-8 m from the plant and
absorb the slightest rainfall. This
makes Opuntia the ‘world vegetable
dromedary’ and is proving to be one
of the most valuable legacies given
to the world by the Americas.
Within the 17 chapters there is
an authoritative focus on the
morphology and anatomy of the
cactus, its reproductive biology,
fruit and cladode production, and
all aspects of fruit and cladode
production in many countries.
This includes an account of the
Sicilian practice of scozzolatura,
which entails the complete removal
of newly developed flowers and
cladodes in spring and results in a
new crop of fruit 6-8 weeks after
the spring flush. The outcome is
a longer fruit-selling season and
higher prices. Fruit production
can be as high as 20 t/ha per year,
and well-tended orchards can be
productive for up to 100 years.
There is also an overview of
eradication when introduced
cactus becomes an invasive weed.
There are absorbing sections on
the processing and utilisation of
fruits, cladodes and seeds, together
with their nutritional properties
and medicinal derivations. Opuntia
can be used to make a variety of
confectionery products including
cactus pear sheets, syrups, jams and
juices; in addition, the fruit can be
fermented and distilled to produce
cactus pear liqueur. The cladodes,
too, are used to make extruded
products with rice flour, and canned
cladodes (nopalitos) have a ready
Mexican market. Cactus seed oil is
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similar to other vegetable oils, such
as maize and grape seed, and can be
used in their stead. There is even an
account of incorporating Opuntias
into a biogas generating system.
Opuntia cactus is now grown
on 2.6 million hectares in over
20 countries and is delivering an
array of ecosystem services as it
serves as a buffer livestock feed in
arid and semi-arid environments.
The services include rangeland
improvement, alleviation of soil
erosion, catchment protection,
carbon sequestration and
biodiversity conservation.
To describe this book as a
cornucopia of knowledge on
Opuntia cactus would not be
too lavish an expression, for it
is a compendium of up-to-date
information on the genus and
brings together a colossal amount
of the current knowledge and
experience on this crop which surely
has a vital role to play in protecting
our planet’s future while we try to
feed its burgeoning population.

Brian Sims

Increasing production from the
land: a sourcebook on agriculture
for teachers and students in East
Africa
Andrew Coulson, Antony Ellman,
Emmanuel Mbiha, 2018

Bookstack

Mkuki na Nyota Publishers Ltd,
Dar-es-Salaam, Tanzania and
African Books Collective (ABC)
Paperback, xvi + 276 pages,
TZS 30,000 (£10) in Tanzania,
£30 + P&P from ABC, £17 + P&P
(discounted price) from antony@
ellman.org.uk or A.C.Coulson@
bham.ac.uk
ISBN: 978-9987-08-356-5
Written by TAA member and
TAAF Chairman Antony Ellman
and two colleagues, this is a
well-organised book. It contains
a detailed table of contents,
acknowledgements to contributing
colleagues and sources, information
on the authors and their broad
range of agricultural expertise, a
foreword by Prof Sam Wangwe, a
list of abbreviations and acronyms,
and an introduction (containing all
a lazy reviewer might need!) and
a comprehensive index. The main
text is divided into three parts: ‘A
guide to agricultural production’,
‘Getting the most from the
land: how to raise agricultural
productivity’ and ‘Practice and
policies’.
The book is about small farmers,
because “they are a reality and
will remain so for at least a
generation … also because while
they make big contributions in all
African countries, they could do
even better”. The focus is on East
Africa, and Tanzania in particular,
but most of the principles apply
throughout much of tropical
Africa. The authors make the
point that overall farming
outcomes have been good in recent
years. For example, in Tanzania
between 1988 and 2012, the value
of agricultural production grew by
an average of 4 percent per year in
real terms. This is greater than the
rate of population increase, and

was achieved despite the impacts
of climate change and falling prices
for traditional export crops such as
cotton, coffee and tea. Although
there has also been a rise in larger
farms (10-100 ha) throughout East
Africa, and these have their place,
the authors emphasise that the
potential exists for small farmers
to get much more out of the
land, and to earn good incomes,
while contributing to national
development. They conclude that
it is a myth to say that small-scale
agriculture has no medium- or
long-term future (DFID advisers
would do well to note this!).
The book is targeted at agriculture
teachers and their students, but it
is not a course outline, more of a
sourcebook providing context. It is
therefore also a very useful source
for local or central government
workers, and NGOs. Each chapter
starts with a list of the key themes
and concepts to be discussed, and
concludes with a short case study, a
list of material for further reading,
and a set of exam or essay questions.
Part 1, ‘A guide to agricultural
production’, contains four
chapters: ‘How plants grow’,
‘Crops and livestock’, ‘Water
and irrigation’ and ‘Agricultural
research’. Although specialists
may criticise their scope and depth,
these chapters do provide a solid
basis for understanding small-scale
agriculture. The recommended
further reading provides additional
detail. The first chapter on
‘How plants grow’, for example,
mentions photosynthesis, genes,
vegetative growth, hybrids, genetic
modification, carbon, nitrogen,
nitrogen fixation, phosphorus,
potash, other nutrients, organic
fertilisers, the soil, clays, silts
and sand, alluvial soils, humus,
inorganic fertilisers, water, rain, soil
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erosion, soil conservation, trees,
shifting and continuous cultivation,
pests and diseases, controlling pests
and diseases, climate change and
global warming. The concluding
case study describes how a village
in north-east Tanzania is coping
with climate change. Subsequent
chapters cover key themes such as
types of land use, land available for
agriculture in Africa, sustainable
land use, conservation agriculture,
key African crops, livestock
production, global warming and
population growth, irrigation types
and techniques, types of research,
plant and animal breeding, seed
multiplication, and research and
large companies.
Part 2, ‘Getting the most from the
land’, has five chapters: ‘Small
farms’, ‘Large farms’, ‘Market
access and value chains’, ‘Credit
and contracts’ and ‘Agricultural
extension’. The authors show the
difficulty in defining a ‘small farm’,
and emphasise that the key to
understanding small farmers is the
fact that they face the risk of crop
failure with very little to fall back
on. This explains why they act as
they do, even if it often contradicts
the advice of researchers, and is
therefore seen as ‘illogical’. Other
key messages are that farming is a
business, and that farmers do more
than farm. In an interesting chapter
on large farms (plantations and
cooperatives), their advantages
and disadvantages, the authors
conclude that a balance between
small and large farms is needed.
Whilst large farms can break into
export markets, small farms are
necessary for food production and
where labour-intensive methods
are appropriate. The chapter on
market access and value chains
concludes with a case study on
the renewal of the cooperative
movement in Tanzania. The
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chapter on extension services is
critical of traditional top-down
extension. It recognises that a good
innovation does not need extension
and will spread through word of
mouth and market forces. Only
if farmers influence the research
agenda, and extension services
work in close collaboration with
researchers, can extension be
successful.
Part 3, ‘Practice and policies’ has
only three chapters, but they tackle
big, controversial issues. The first
chapter discusses ‘Purchased
chemicals and genetically modified
seeds, and their alternatives’.
The authors clearly have strong
opinions, but their conclusions
always make good sense: although
they do have a role under certain
circumstances, generally speaking,
small farmers are better off in the
long run not using genetically
modified seeds or inorganic
fertilisers and pesticides; there
are other non-chemical (organic)
ways of managing pests and
diseases; care must be taken to
conserve biodiversity; intensive
livestock production and the
over-use of antibiotics are to be
avoided; genetically modified
crops are often beneficial in the
short term, but these benefits are
likely to diminish in the long term;
conservation agriculture should
be supported whenever possible.
The second chapter considers 10
gender myths and half-truths, such
as: most of the work in the fields is
done by women; men and women
have separate plots; women grow
crops for food and men grow crops
for cash and keep the money. The
third chapter lists a dozen essential
policies for sustainable agriculture,
including farmers must have
security of tenure; livestock are as
important as crops; investments
outside agriculture may in some

circumstances have greater
impacts than investments directly
within agricultural production; the
extension service is an important
resource, but it needs to be
proactive rather than reactive.
The book ends with a short quiz
designed to bring out the strengths
and opportunities offered by small
farmers in Africa, and a short
guide on how to understand and
work with farmers.
The authors have succeeded
in a difficult task. They have
produced a readable sourcebook
that covers the very broad field of
agriculture in sufficient detail to
provide a general understanding
of the key issues. Thoughtful
case studies, and recommended
further reading, then provide
additional information. Launched
very recently, this book is already
being considered as recommended
reading at all agricultural colleges
in Tanzania.
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Hire services as a business
enterprise: a training manual for
small-scale mechanization service
providers
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Food and Agriculture Organization
of the United Nations (FAO) and
International Maize and Wheat
Improvement Center (CIMMYT),
Rome
Paperback, 138 pages, USD 52
ISBN: 978-92-5-130513-3
Available at http://www.fao.org/
documents/card/en/c/I9207EN
This well written and presented
training manual is designed to help
train farm mechanisation service
providers to increase smallholder
farmer access to farm power to
raise labour and land productivity.
It provides practical guidance on
business development and the
management skills required to
operate a mechanisation service
in an environmentally sensitive
and responsible way. As such it
meets an increasingly urgent need
to ensure that smallholder farmers
have access to mechanisation
that can intensify agricultural
production, while sustainably
managing, conserving and
restoring natural resources.
Unfortunately, many parts of the
developing world have experienced
failed mechanisation projects with
graveyards of redundant tractors
and machinery being only too
common. At the same time, it
is recognised that smallholder
farmers are of critical importance
to producing the food to meet the
demands from increasing urban
populations. This necessitates
the need for farmers to improve
both their knowledge of and
access to appropriate farm power.
Unfortunately, they often lack
the necessary capital, either as
savings or loans to finance the
costs. Hence, the encouragement
of efficient hire service providers is
an important means of alleviating
this constraint.

Bookstack

Purpose of the manual: The
manual provides trainers, whether
from the government, NGO or
private sector, with material
covering the principles of the use
and management of smallholder
farmer mechanisation. It
is designed as a ‘trainer of
trainers’ guide to provide hire
service providers with skills and
competencies in both the technical
and the management aspects of
small-scale mechanisation. It
recognises that trainers should
have a strong background in
curriculum development, with
both farm mechanisation and
business management disciplines
being required to deliver the
training.
Manual content: The manual
includes an instruction guide
with handouts for participants, as
well as self-instruction materials,
supported by practical examples
and exercises. It covers a range of
topics organised in five modules
to be undertaken in 27 sessions.
Each module is comprehensive,
clearly setting out objectives,
providing notes for trainers,
and other background reading
including links to appropriate
short YouTube videos. The
modules are:
1. An introduction to and overview
of mechanisation hire services as
a business enterprise.
2. The means of assessing the state
of the local agri-food industry
and the potential market for
service provision.
3. 
T he technical and financial
selection procedures for
tractors, draught animals and
farm machinery.
4. 
T he main technical section,
giving participants a basic
grounding in the technical

aspects of tractor and machinery
operation and maintenance, and
draught-animal care.
5. The running of a hire service
as a business and the essential
concepts of managing the
organisation of the business, the
operation of services and the
financial aspects.
The manual is developed around
the concept of experiential learning
with trainers presenting the
material, leading in discussions,
and facilitating classroom and field
exercises. Participants are expected
to report on the lessons learned in
the field during subsequent training
sessions, making the training
content immediately relevant. The
training materials are not intended
to be used as a fixed programme,
but need to be adapted to suit
local circumstances. Trainers need
to assess the existing knowledge
and skills of participants in farm
mechanisation and business
management and, for this reason,
undertake a training needs
assessment before finalising the
programme content.
Delivering the training: Trainers
should adapt the scheduling,
duration and content of the
training to the knowledge and
experience of participants.
Although there are no set timings
for sessions, at least 10 days
are required to deliver the full
programme. Although there may
be advantages to dividing the
programme into two or more
parts, this may lead to loss of
continuity.
A luxurious and expensive
environment is not considered
appropriate as a training venue.
Since the focus of the course is
on efficient management and
practical training, this message
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may be lost if the course itself
involves unnecessary expense.
Field locations for practical work
should be close at hand and
easily accessible without major
transportation efforts.
In conclusion: The training manual
provides a valuable resource and

makes an important contribution
to raising agricultural productivity
in an environmentally sustainable
manner. It is a source of valuable
knowledge for mechanisation,
extension and training specialists,
and others charged with increasing
the supply of well-trained and

well-equipped entrepreneurial
mechanisation service providers.
It should also be of particular
interest to policy makers aiming
to achieve sustainable agricultural
intensification.

Jim Ellis-Jones

Opinions page
Beware unwarranted assumptions!
Between 1998 and 1990, I was assigned, by the
Food and Agriculture Organization of the United
Nations (FAO) Rome, to work as an adviser in
land husbandry within the Lesotho Ministry of
Agriculture.
In the course of my duties, I had recently completed
a land-resource survey along this valley which
contained some of the best agricultural land in
the country. The soil was deep, free from rocks
and stones, of a friable sandy-loam texture, and
presented no significant hindrances to easy tillage.

Seeing this, I assumed that – even so – the work
must be causing the oxen so much discomfort that
the farmer needed to use six (instead of only two, as
commonly found to be sufficient for such a task).
In Morija, the local marketplace was just outside
the hotel, where produce, bricks etc were moved
around in horse-drawn carts – but I noticed that
the horses were protected by pads and wrappings
where the harness might rub and cause them
discomfort (Figure 2).

A few weeks after completing the survey, one
afternoon – on the way back to the hostelry where
I was lodged in Morija, the nearby town – I was
driving past the same field, and was astonished to
see that the farmer had six oxen harnessed to the
plough – even though the soil was so friable it could
probably have been tilled with teaspoon (Figure 1).

Figure 2. Horse with padded harness, Lesotho (Photo:
TF Shaxson)

Figure 1. Six oxen ploughing a friable soil in Lesotho
(Photo: TF Shaxson)
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The next day, I passed the field again, and the
farmer and his team were there, ploughing as
before. I halted the Land Rover and walked down
to meet the farmer, and explain to him my concern
about the apparent problem (the likely discomfort
of the oxen when burdened with the heavy wooden
yokes across their shoulders). Then I told him of
my possible solution: a redesigned type of linkage
between oxen and plough, with padding between

Agriculture for Development, 35 (2018)

the harness and the oxen’s bodies, such as that
enjoyed by the horses in Morija marketplace.
The farmer was greatly amused by my assessment
of the problem, and by my proposed solution.
Laughing, he said: “Listen! I have these six fine
oxen, but I only need two to provide enough power
for the task of ploughing this field. But if I left the
other four up in the village without supervision they
would get into mischief and cause havoc up there.

Opinions page

So I hitch them to the plough – together with the
well-mannered ones – and thereby I can prevent
the rascals from misbehaving, by giving them
something useful to do!”
His kind explanation reminded me that things
aren’t always as they appear to be!

TF Shaxson

International Development Committee: inquiry on DFID’s Economic Development Strategy
A summary of written evidence submitted by
George Gwyer, former Overseas Development
Administration (ODA) Natural Resources
Economics Adviser, member of the TAA, and
author of Dilemmas in Development: Journeys
of an Agricultural Economist (AuthorHouse,
2016). Many of these reflections were shared at
a seminar on ‘Agricultural development: what
makes for success?’, held at DFID headquarters
on 19 March 2018 under the auspices of the
DFID Alumni Association. This submission is
supported by Keith Virgo, Chair of the TAA, and
by former CDC employees John Corbet-Milward
and Nick Hetherington.

Executive summary
• DFID’s current economic model appears to
undervalue the role of agriculture in favour of
‘urbanisation’ in Africa. Informal sector jobs in
urban areas are unlikely to result in significant
growth. It will be many decades before many
African countries can expect to industrialise,
in view of the existing competitiveness of
Asian manufacturing. Countries endowed with
mineral resources rarely experience equitable
growth, and agriculture is often neglected.
• Only 2.5 percent of DFID’s bilateral aid
is allocated for agriculture, compared with
11 percent for health and 8 percent for banking
and financial services.
• Investment in smallholder agriculture has
the capacity to create employment, provide
nutrition, boost exports and stimulate economic
growth.

• ODA (DFID’s forerunner till 1997) had
a successful track record in implementing
agricultural projects, especially in Asia, under
the policy agenda ‘More aid for the poorest’,
and within the framework of the Green
Revolution.
• Commercial agriculture for smallholders should
be promoted using the nucleus estate approach
pioneered by CDC (then Commonwealth
Development Corporation) in the 1950s.
• Agricultural research stations in many African
countries became moribund after independence.
• As a consequence, rural development projects
(which mushroomed in Africa following
World Bank President Robert S McNamara’s
Nairobi speech in 1973) did not always meet
expectations, largely because there had been
insufficient groundwork into appropriate
crops and farming systems for smallholder
agriculture.
• Several reviewers and evaluators of UK aid to
agriculture have pointed to the potential for
helping the rural poor through strengthening
national agricultural research capacity,
particularly in Africa.
• An examination of current DFID agriculture
sector projects reveals many promising initiatives
of a piecemeal nature, but no evident strategy
or structure, perhaps reflecting the inability of
country offices to initiate and monitor projects
that reflect sector priorities.
• DFID’s in-house capacity to plan and manage
renewable natural resources (RNR) projects
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has been eroded. There is also limited RNR
capacity in DFID’s country offices. This
situation should be rectified.
• The UK still has considerable expertise in
RNR institutionally (NRI, CDC, BBSRC,
universities, research institutions) and within
the private sector (TAA).
• DFID support to agricultural development
in Africa could be enhanced by revitalising
national and regional agricultural research
capacities in plant breeding and plant (and
animal) protection. Twinning arrangements
between UK and African scientific institutions
should be facilitated in order to speed up results
and promote sustainability.
• Irrigation potential in African countries is
significant (if not comparable in scale to Asia)
including lakes, storage, groundwater and runof-the river schemes. There is scope for further
exploitation and development, with DFID
commissioning feasibility studies and CDC
coordinating financing.
• Additionally, UK resources should be harnessed
to revitalise traditional extension, advisory,
information and credit services to smallscale farmers, including women, using new
technology (solar energy, satellites, internet,
mobile phones).
• DFID should prepare a plan to increase (in a
phased and structured manner) agriculture’s
share of UK bilateral aid to 10 percent.

Recommendations
A revitalised and coherent approach to UK aidassisted agricultural development is required, and
should be based on the following elements:
• Prioritise SDGs 1 and 2, which concern the
elimination of poverty and malnutrition: the
majority of poor people live in rural areas
and derive their incomes from farming, as
commercial or subsistence farmers.
• Highlight agriculture’s capacity for employment,
nutrition, exports and economic growth.
• Prepare a plan to increase (in a phased and
structured manner) agriculture’s share of UK
bilateral aid to 10 percent.
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• Appoint RNR specialists in London under
the leadership of a Chief Natural Resources
Adviser and post RNR specialists to DFID’s
country offices.
• Document the UK’s comparative advantage
in RNR scientific expertise (TAA, CDC, NRI,
universities, BBSRC, research institutions).
• Continue UK support to the CGIAR system.
• Strengthen CGIAR outcomes and impact
for small-scale farmers through rebuilding
national and regional research capacities for
cash export and food crops (and livestock),
supported by linkages to UK-based institutions
(twinning). This will require an initial survey
and stocktaking exercise of current agricultural
research capacities (especially in Africa) at
regional and national levels.
• Review and assess irrigation potential in
African countries, including lakes, storage
schemes, groundwater and run-of-the river
schemes, with a view to promoting investments
by CDC and other agencies.
• Use new technology (solar energy, satellites,
internet, mobile phones) to revitalise traditional
extension, advisory, information and credit
services to small-scale farmers, including
women.
• Foster partnerships between small-scale
farmers and commercial enterprises to exploit
opportunities for cash export crop and
domestic food crop marketing and value-added
processing.

George Gwyer
ggwyer@gmail.com
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Controlled environment agriculture and the microfarm
I love the way Ag4Dev nearly always manages
to combine headline agricultural news with
shafts of good practical tips and advice for the
practitioners who later come to make those
headlines. No more so than in the Summer 2018
issue, Ag4Dev34, with its articles on controlled
environment agriculture (CEA), soil-less culture
and vertical agriculture. Much food for thought
there for old practitioners like me who have been
trying to bring young people in Africa back into
food production and reacquaint them with natural
science while ensuring that what we do balances
the ecological books.
But in the models described I found a gap – between
the vertical garden grow-bag on a balcony and
the modular shipping container and greenhouse
models. There are more than a few stalwarts out
there who are already controlling their ‘farm’
environment by, for instance, erecting windbreaks
to reduce water stress in their crops and making
their irrigation water go further. A bit further
on are those who put up a few poles and wires
and drape shade-cloth over their enterprises, and
further still those with little seed-beds under plastic
sheeting. These are producers who measure their
inputs in dollars and cents, and output in kilograms
per square metre. What I call ‘microfarms’. Such
a microfarmer might start with as little as 400 m2
(1/10 of an acre) of ground, made up from:
• 100 m2 of planted area (the area of a typical
allotment in the UK).
• 100 m 2 for construction of a 50 m 3
hafir for irrigation water supply.
(This is a hole in the ground, lined to prevent
seepage losses if necessary, and covered to
reduce evaporative loss, which intercepts and
stores run-off during heavy showers. Space may
have to be allowed for disposal of spoil).
• 100 m2 for house, storage.
• 100 m2 for access, chicken run, fruit trees, etc.
Such a microfarm can produce 2 tonnes (20 kg/m2)
of fresh vegetables a year (www.themicrofarm.com)

in the harsh, semi-arid climate of South Africa’s
Eastern Cape interior, with its 200 frost-free-day
summers having temperatures up to 40°C, cold
windy winters and 500 mm of annual rainfall. The
potential of controlled environment agriculture
for making this climate less harsh is obvious:
shade-cloth in summer to reduce heat stress,
evapotranspiration, possible hail damage and pests;
polythene in winter to extend the growing season
and eliminate frost damage. So we could be looking
at a microfarm comprising the following kit:
• 300 m2 polythene sheeting; 300 m2 shade-cloth;
plastic-tubular support-structure for CEA;
• 100 m2 of geotextile and 200 litres of aqueous
bitumen emulsion for hafir lining and 25 m2
shade-cloth hafir cover giving a high-quality
water supply free of charges and committees;
• solar pump (probably now cheaper than a
hand-powered one!), 200-litre header tank, inline filter, 10 × 10 m dripper lines and associated
reticulation and valves for irrigation;
• hand tools; fence and gate to exclude livestock
and small children – security is often best
provided by sharing some produce with
neighbours whose additional ‘eyes and ears’ will
further discourage theft;
• composting toilet, male urinal (bucket behind
bush), hand-cart for collecting local ‘waste’ –
perhaps from quarrying village rubbish dumps,
animal slaughtering and kitchen rubbish, for
soil fertility;
• working capital: seeds, minimal pesticides
(this is not envisaged as being a strictly organic
unit, though conversion would probably be
easy), minimal packaging material for local
sales.
Unfortunately, the microfarm quoted above
has no data for CEA production. We only
had windbreaks, and after three years of (very
consistent) records, a family tragedy and the loss
of my right-hand man to AIDS cut it all short.
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So the way is open for someone to pick up the
threads here and run a similar microfarm but with
a somewhat controlled environment.
Otherwise, what else in the big picture is there still
to do? For a start, take a fresh look at ‘waste’ and
its role in the fertility cycle, as taught in those old
mission schools, before the invention of synthetic
nitrogen fertilisers. There should be no such thing
as ‘rubbish’. Re-introduce this thinking into
schools and community garden groups.
Relax some land ownership/occupation rules
to free up a little space for people to start these
microfarms. Where larger spaces are available –
as on municipal commonages, railway reserves
(war-time Britain – remember?), etc – larger-scale
units would be possible. Fodder crops for milk
production would work; they also produced the
2-tonne per 100 m2 yield quoted for microfarm
vegetable production above. Remind beginners
that hydroponics-based production isn’t the
panacea some make it out to be. It is vegetables
in intensive care…
And the microfarmers? Un(der)employed, they
will lack capital and probably be unbankable
and so require subsidy or very soft start-up
finance. Their lack of technical skill, which can
be rectified by on-site training, will anyway be
outweighed by their energy and common sense.
A good entry qualification for an aspiring

microfarmer would be his or her sweat equity:
the ability to dig that initial 50 m3 hafir. Finally,
we will have given back manual labour the
dignity that it has lost.

Vernon Gibberd
vgibberd@iafrica.com
Ralph von Kaufmann, guest editor of the special
issue on controlled environment writes: I thank
Vernon Gibberd for taking the trouble to write
his note on controlled environment agriculture
and the microfarm, not just because it provides
useful information but also because it highlights
the diversity of CEA applications and underlines
the fact that there is so much more to be learnt
about it. New applications are emerging almost
daily not least in the UK. In the short time
since Ag4Dev34 was published, there has been
news about the Vertical Farming Development
Facility, at Stockbridge Technology Centre
(STC), which, with support from Innovate UK,
helps new investors and operators to get into
vertical farming. And, further north in Scotland,
Intelligent Growth Solutions has unveiled what
they claim is Scotland’s biggest vertical farm,
which, with patented innovations, claims to be
able to produce yields of up to 200 percent more
than traditional greenhouses.

Feedback from members on the future of Ag4Dev
The editors are grateful to those members who
have provided feedback on the future options for
Agriculture for Development, as summarised in the
editorial of Ag4Dev33. As would be expected, the
feedback reflects a range of opinions, illustrating the
impossibility of pleasing everyone. Here is a selection.
Dear Paul,
You asked for comments on Agriculture for
Development.
I enjoy reading as it is and given the proliferation
of second-class refereed journals these days, I’d be
wary of trying to add to the melee. So my opinion
is not to go down the peer review pathway.
As far as I can see, there is no need to referee the
articles, most are not ‘scientific’ anyway, rather
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more journalistic. And although I like the book
reviews, thinking back to Exp Agric they used to
squash three on to a page, and that still gave a
good idea as to the relative use of the book. Your
long ones almost take the place of the book!! Not
that I am against that, but if page charges add up
then maybe consider a word limit…?
A professional copy-editor, well, I see that
mistakes creep in (not sure where?) such that the
wrong title was put on an article an issue or two
ago… but I am not looking for perfection in a
newsletter. So no.
I like the three hard copies per year, so don’t go
for so many full-length articles (and put a word or
3-page limit on them too! – 5-pagers are way too
long, good for hobbyhorses but not much else).
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Maybe do without the opening editorial too, if
you wish to cut back on pages and work.
Not sure if this helps, rather an opinion piece!
One to add to the pot.
Sincerely,

David Midmore
Emeritus Professor, Central Queensland University, Australia
Dear Paul,
I think the long-term future is to make the journal
open access and internet based. The sooner we
move there the better.
Open access: I suspect that not so many of the
current contributors would pay for submitting a
paper. The cost of putting a paper into an open
access journal varies from USD 2,000 to as little
as USD 150. The better the quality the more
expensive is the usual scenario.
Though I like hard copy to pick up and put
down, I think this is a luxury! Small associations
like TAA will not be able to afford the hard copy
luxury going forward. For many years I was a
member of the Chartered Institute of Horticulture
and they had the same dilemma. They took the
view of reducing the main articles but kept the
news items. This was a mistake.
Short term: Yes, reduce the length, keep the main
articles and put more on the web page. An added
strategy is to use ‘mail chimps’ to direct readers
to specific items on the web page (News from
the regions, Obituaries, TAAF News, etc). Alert
the reader to certain items and click here to read
more…
Good luck on this one!
Regards,

Dr Henry Wainwright
Dear Paul,
With regard to the broader issues that you raised
(newsletter v. peer-reviewed journal, etc): as a
contributor for many years, I feel that the old
TAA Newsletter aimed at and achieved the correct
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level, a level that is still appropriate to the TAA.
And, today, online publication only is probably
most sensible. But ‘sensible’ may not be the best:
the lonely worker in some isolated location would
like to have a hard copy (carelessly left open at his
[or her! – Ed] article) in his [or her] house, for all
to notice.

Alan Yates
Dear Editor,
Re: Agriculture for Development
1. How did it morph from being a newsletter into
a journal?
2. Is it really a journal if it is not peer reviewed?
3. It is produced very smartly on heavy quality
paper. Lower-grade paper can be used with
good results.
4. There are usually some items of interest, levels
of carbon dioxide on plant productivity, for
instance, or rural tourism.
5. Could the articles be less weighty while still
delivering the innovations and results?
6. The ‘when we’ bits are sometimes interesting and
no doubt necessary reading for older members
if only to see that they are not included in the
obit column as someone famously was in The
Times long before the event?
7. For me, I suspect like many other members,
the newsletter is the only tangible benefit from
belonging to TAA.
8. What to do?
For me, a low-cost newsletter, perhaps monthly or
bimonthly, including synopses of longer articles
with the whole published on the website.
How’s that?
It would mean that the complex business of
editing full articles is no longer deadline driven
but can go on from day to day, and means we
have a newsletter again rather than a journaltype thing?
Too revolutionary?
Thanks,

James Biscoe
73

Agriculture for Development, 35 (2018)

Mailbox

Dear Paul,

Dear Paul,

I have much enjoyed reading all your editions of
Agriculture for Development which you have built
up to a first-class publication. Excellently well
done, I know that a lot of us much appreciate your
work. And I must say that I like the paper copy – I
carry it about, read it when I have time, and reflect
on its content. It’s hard to reflect on a computer
screen – at least when you are in your seventies.

I refer to you request for readers’ views about
the future options you outlined in edition 33 of
Ag4Dev.

Best wishes,

David Dent
Dear Paul,
Congratulations to you and the editorial team
(but mostly you) for a most interesting Ag4Dev
this spring with a diverse range of topics covered.
Fortunately, the gloomy prognosis of Benny’s
article was balanced by Charlie Bevan’s positive
article on the Opinions Page.
Your editorial on future options for the Ag4Dev
sets out the issues… I fear there is little chance of
increasing membership numbers by 30 percent and
I would judge that many members would not agree
to a similar percentage hike in membership fees. I
expect therefore that a combination of some of the
options you propose might address the problem.
I would imagine that a modest increase in
membership fees by 10 percent could be managed
by the majority of members, but how to make up
the remainder? Given the increasingly scientific
nature of the journal and a wider readership,
perhaps the time has come to reduce the ‘old boy’
component, which for those not in the club may
weaken the seriousness and impact of the subject
matter. Could the TAAF News, Obituaries, News
from the Regions and reflections from ex-colonials
be printed as a separate newsletter or non-colour
photocopy specifically for those who request it?
This would automatically reduce the length of
the journal while maintaining the current high
standard of articles. Alternatively, this newsletter
could be issued online and only to members.
I hope that there has been feedback from other
members rather than the normal silence that often
occurs after a request such as this.
Best wishes,

John Hansell
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Ag4Dev has developed and expanded in recent
years and it would be a great pity if it diminished
significantly. That said, I recognise the workload
for the volunteer team has become far too great
and cannot go on.
If we, the membership, wish to continue to receive
this excellent journal we must be prepared to pay
for professional editors and a consequent increase
in membership fees. We won’t achieve an increase
in membership quickly, so the “similar increase
(30%) in membership fees” that you mention
would mean, by my calculation, an increase of
£12 for ‘online’ readers to £52 a year, and £65 for
‘hard copy’ members. I have always preferred ‘hard
copies’ to read and am fully prepared to pay the
extra as we do now. Thank you and your colleagues
for the journal.
Kind regards,

Ray Bartlett
Dear Paul,
From your editorial I can see that there are serious
problems with Ag4Dev, and thus for the TAA as a
whole. As you say it is highly unlikely that anyone
else can be found who will devote to it the time which
you do. I can see that now that residual ex-colonials
are few in number, the younger active consultants
are not deeply interested in Association activities.
I didn’t realise it wasn’t already a peer-reviewed
journal. But someone like Wiley might object that
they don’t want to knock Experimental Agriculture
or the like.
Ag4Dev is one of the very few journals through
which I try to keep in touch as an observer. Being
from an earlier age I do not like reading on screen,
and would be very happy to pay extra for printed
copies. But of course, being retired, even from
consultancy, I am not an important member of
the TAA!
All good wishes,

Tony Young
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Dear Paul,
This is in response to your editorial in the Spring
2018 edition. My various comments are given
below.
First, I think you and your colleagues who help
produce the journal do a great job and produce
an excellent journal which I thoroughly enjoy
reading. For me it’s well worth the £50 sub I pay.
But I appreciate the burden of work on you as
Coordinating Editor is simply too great to be
sustainable; 30 hours input per week is way over
the top. Well done for doing so much for so long!
I think that any significant increase in cost, and
therefore subs, would not be acceptable to most
of our members. A much more promising option

TAA Forum

is reducing costs. Of the cost reduction options
you list I would fully support the following:
• Reducing the journal length to 50-60 pages.
• Publishing it only twice per year.
I would not support excluding TAA-specific
features such as News from the Regions,
Obituaries, etc, which I do enjoy, or producing a
separate newsletter or converting the journal to a
peer-reviewed one.
Incidentally, I thought David Radcliffe’s
Afghanistan photo on the journal cover was great.
Best regards,

Chris Finney

Paying for Agriculture for Development
Now a PhD student, Jonathan Stern could have
opted for student membership. Here is his reply to
the Membership Secretary:

I’m happy to pay this as I think it’s a great
magazine and I find the life stories of some of the
members quite inspiring.

Thanks Linda. I’ve now made payment of the £50
for the full membership.

Jonathan Stern

TAA Forum
Welcome to new ExCo Members
The Executive Committee welcomes the following
new members, who have kindly agreed to give up
some of their time to help with the management of
the TAA. Their nominations will require approval
at the December AGM. You can view the full list
of ExCo member on the website: www.taa.org.uk/
ExCo-Members.asp?subId=81&sub=yes
Jane Guise, Coordinator, Overseas Branches.
Jane is a livestock scientist. She formerly ran a
contract research organisation, and headed an
agricultural society. Latterly, Jane set up and
managed an abattoir in the Caribbean with meat
processing and marketing services. Currently,
she manages a UK farm with rare breed sheep
and offers direct sales to consumers. branch_
coordinator@taa.org.uk

David Radcliffe, Chair of Honours Committee
and Qualifications Panel. David has 40+ years
of experience in Africa and Asia, as soils-natural
resources specialist and rural livelihoods adviser. He
initially worked with Hunting Technical Services,
then FAO and later DFID. He was seconded to the
European Commission, working on agricultural
research for development. chairhonours@taa.org.uk
Paul Baranowski, Early Careers Membership. Paul
has a Masters in Environmental Technology from
Imperial College London. He specialises in climate
adaptation for smallholder farmers. His company,
Climate Edge, develops low-cost sensors to monitor
on-farm conditions and to connect farmers to the
latest scientific research. early_careers@taa.org.uk

Keith Virgo
TAA Chairman
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Web Manager’s update
We had intended to have the new TAA website
launched in September. We finally got there in
early November. The transfer was complicated,
involving a lot of data transfer and text editing.
Moreover, developing the new and more versatile
membership database was complex and timeconsuming. Meantime, you have been deprived of
email news alerts and reminders of new events –
we hope to resume this service as soon as possible.

Publications and Communications
Committee update
New arrangements for editing and printing
Ag4Dev
We are pleased to announce that Ag4Dev35 is the
first issue of the journal to be published under
the new arrangements with Green Ink. Green
Ink have assisted with the copy-editing, and
have laid out the proofs, undertaken the initial
proofreading, printed, bound and distributed the
journal. Hard copy recipients will have noticed
that it is also better packaged and in full colour.
We look forward to working with Green Ink, and
hope that the new arrangements will reduce the
workload of the volunteer editorial team.

There will inevitably be teething problems as we
correct and edit the text, and improve the site’s
appearance by adding more photographs. We
therefore ask members to be patient. Feedback
will be appreciated, especially practical and
constructive suggestions.

Keith Virgo
Web Manager

Ag4Dev37, an open issue
The Summer 2019 issue will be an open issue.
Contributions are welcome.
Ag4Dev38, a special issue on invasive species
The Winter 2019 issue, will be a special issue
on ‘Invasive species’, to be guest edited by Ravi
Joshi, TAA Coordinator for the Pacific Region.
Anyone interested in contributing to this special
issue should contact Ravi at pacific_organiser@
taa.org.uk, copying in the Coordinating Editor at
paulag4dev@gmail.com or coordinator_ag4dev@
taa.org.uk.
Ag4Dev39, an open issue
The Spring 2020 issue will be an open issue.
Contributions are welcome.

Forthcoming issues of the journal

Ag4Dev40, a special issue on agribusiness
incubation

Ag4Dev36, a special issue on the cold chain in
agriculture

We are pleased to announce that Ralph von
Kaufmann has agreed to guest edit the Summer
2020 issue on the theme ‘Agribusiness incubation’.
If you think that you may be able to contribute to
this special issue, please contact the Coordinating
Editor at paulag4dec@gmail.com.

We are very pleased to announce that Professor
Toby Peters of Birmingham University has agreed
to guest edit the Spring 2019 issue on the theme
‘The cold chain in agriculture’. If you think that
you may be able to contribute to this special issue,
please contact the Coordinating Editor as soon as
possible at paulag4dec@gmail.com.

Professional accreditation
Not all TAA members may be aware of the
opportunities for accreditation by recognised
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Paul Harding
Coordinating Editor, Ag4Dev

professional bodies and the potential benefits that
such accreditation may provide. As part of the
review of TAA strategy, ExCo has been looking
again at these opportunities, and we have drawn on
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advice from the Royal Society of Biology (RSB),
of which TAA is an organisational member.

• Demonstrates your commitment to work to
professional standards.

Such accreditation may be expected to be of
particular interest to younger members of TAA
who are in the earlier stages of their careers.
Accreditation implies adherence to certain
standards, and the relevant professional bodies
ensure that these standards are maintained by
reviewing the continuing professional development
(CPD) of accredited personnel annually. The
accreditation qualifications may make candidates
more attractive to potential employers in
recruitment exercises. However, there may also be
benefits for agricultural scientists in mid-career in
obtaining a recognised professional qualification
relevant to their area of expertise. Once accredited,
the annual exercise of completing a record of CPD
is not overly onerous and can normally be linked
to normal working activities.

• Annual submission of CPD returns, which are
reviewed to ensure standards are maintained.

Accreditation to professional bodies is governed
by royal charters, which are issued to umbrella
institutions such as the Science Council or the
Society for the Environment. It is not likely to
be feasible to establish a new qualification in a
discipline such as tropical agriculture that would
cater specifically to the needs of TAA members.
This article maps out the existing accreditation
opportunities that are most likely to be relevant.

• Chartered Scientist (CSci), Registered Scientist
(RSci) or Registered Science Technician
(RSciTech), under the authority of the Science
Council

What are the advantages?
Professional accreditation has a number of
potential benefits for practising professionals
in agricultural development and related fields.
Among these are:
• Public recognition of your knowledge,
competence and professionalism.
• A qualification (CSci, RSci or equivalent)
which guarantees that standards have been met
in relevant areas of competence.
• Inclusion in a professional register. Potential
employers can check relevant registers against
job applications.
• Demonstrates your commitment to best
practice and remaining current through CPD.

• Broadens your perspective by working with
a network of peers across a broad range of
sectors.
Accreditation normally has two levels: Chartered
status (eg CSci) for which established professionals
may apply, and Registered status (eg RSci) which
is of prime interest to early career scientists.

What are the options?
Depending on their academic background and
areas of expertise, TAA members may consider
accreditation to one of the following:

• Chartered Environmentalist (CEnv) or
Registered Environmental Technician
(REnvTech), under the authority of the Society
for the Environment
• Chartered Engineer (CEng) or Incorporated
Engineer (IEng) under the authority of the
Engineering Council.

How to apply for accreditation
Each umbrella institution licenses professional
bodies to offer chartered or registered status
on their behalf. For example, the Science
Council licenses 30 professional bodies to
award CSci, RSci and RSciTech qualifications
and to monitor the annual CPD returns of
chartered or registered scientists. Box 1 gives
an outline of the accreditation process, in this
case leading to Chartered Environmentalist,
but applications for accreditation for science
or engineering qualifications follow a similar
pathway. Some relevant professional bodies
are listed in Annex 1.
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Box 1. Steps in registration for Chartered
Environmentalist
1. The first step is to become a member of one
of the 24 Licensed Bodies which are licensed
to award the registration.
2. Speak to your professional body about
your plans to apply to become a Chartered
Environmentalist. They will provide the
relevant information to begin the process.
3. Complete your written application and
submit to your Licensed Body.
4. Arrange and attend a peer interview.
5. Sign the Society for the Environment Code
of Conduct.
Source: Society for the Environment website: http://
socenv.org.uk/page/Application

TAA members wishing to apply for chartered or
registered status must do so through a licensed
professional body, which they must join if they
are not already a member. It is worth noting
that TAA is an organisational member of the
Royal Society of Biology (RSB). However, this
relationship does not confer RSB membership

automatically to TAA members, and they must
join RSB individually if they wish to apply for
chartered or registered status through RSB
(noting RSB offers a discount on membership and
professional registration fees to TAA members).
Taking RSB as an example, candidates must complete
a form to report against a competence framework
(reproduced in Annex 2). Applications are screened
by an RSB panel of assessors, who are themselves
chartered or registered scientists and have undergone
relevant training. Annual CPD returns of chartered
and registered scientists are also screened by RSB.

What are the costs?
The costs of professional accreditation comprise
the membership fees of the professional body plus
an annual fee to maintain registered or chartered
status. Membership fees vary considerably
between professional bodies. Box 2 illustrates
those for RSB. However, because TAA is an
organisational member of RSB, members of TAA
will be eligible for a 50 percent discount on the
first two years of their RSB membership and the
fee for the first two years of their professional
registration would be waived.

Box 2. RSB membership fees
Grade

Eligibility

Full fee (Jan 2018)

Affiliate Membership

Anyone with an interest in biology

£67

Associate (AMRSB)

Anyone with a biology-related degree

£75

Member (MRSB)

Anyone with a biology-related degree
and three or more years of relevant
experience

Fellow (FRSB)

3-5 years

£86

6-10 years

£107

11+ years

£126

Anyone who has been in a senior
biology-related position for a minimum
of five years, and has made a significant
impact on biology.

£177

All of the above will be discounted by 50 percent for the first two years for members of the TAA.
RSB also offers significantly discounted rates for members who are studying a full-time undergraduate
degree, but are unable to further discount this fee.
Source: RSB.
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Costs for TAA members (based on January 2018)
registering through RSB would be as follows:
1. TAA membership (£15 pa if students, £40
online membership or £50 full membership)
2. RSB membership (£33.50 affiliate membership
or £37.50 pa associate membership for first two
years; and £67 or £75 pa subsequently)
3. Registration fee: waived for first two years;
subsequently £15 pa for RSciTech, £20 pa for
RSci or £45 pa for CSci.

How can TAA help?
TAA’s main function is to bring this information
to the attention of its members, and to make them
aware of the discounts that are available should
members wish to apply for accreditation through
RSB. This is the intention of this article.

David Radcliffe CSci
Annex 1. Relevant professional bodies
A. Licensed by the Science Council
Association for Science Education
British Society of Soil Science
Chartered Institution of Water and Environmental
Management
Energy Institute
Geological Society
Institute of Food Science and Technology
Institute of Science and Technology
Institute of Water
Institution of Environmental Sciences
Royal Society of Biology
Royal Society of Chemistry
Royal Statistical Society

TAA Forum

Institute of Agricultural Management
Institute of Chartered Foresters
Institute of Environmental Management and
Assessment
Institute of Fisheries Management
Institute of Water
Institute of Agricultural Engineering
Institution of Environmental Sciences
Royal Society of Chemistry
Society of Environmental Engineers
C. Licensed by the Engineering Council
Chartered Institution of Water and Environmental
Management (CIWEM)
Energy Institute
Institution of Agricultural Engineers
Institute of Water

Annex 2. RSB format for Registered
Scientist application
RSci standards
A: Application of knowledge and understanding:
identify and use relevant scientific understanding,
methods and skills to address broadly defined,
complex problems
A.1: Develop, maintain and extend a sound
theoretical approach to application of science and
technology in practice
A.2: Apply underlying scientific concepts,
principles and techniques in the context of new
and different areas of work
A.3: Analyse, interpret and evaluate relevant
scientific information, concepts and ideas and to
propose solutions to problems

Arboriculture Association

B: Personal responsibility: exercise personal
responsibility in planning and implementing
tasks

Chartered Institution of Water and Environmental
Management

B.1: Work autonomously while recognising limits
of scope of practice

B. Licensed by Society for the Environment
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B.2: Take responsibility for safe working
practices and contribute to their evaluation and
improvement
B.3: Promote and ensure the application of
quality standards
B.4: Take responsibility for planning and
developing courses of action as well as exercising
autonomy and judgement within broad
parameters
C: Interpersonal skills: demonstrate effective
communication and interpersonal skills
C.1: Demonstrate effective and appropriate
communication skills
C.2: Demonstrate interpersonal and behavioural
skills
C.3: Demonstrate productive working
relationships and an ability to resolve problems

D: Professional practice: apply appropriate
theoretical and practical methods
D.1: Identify, review and select scientific techniques,
procedures and methods to undertake tasks
D.2: Contribute to the organisation of tasks and
resources
D.3: Participate in the design, development and
implementation of solutions
D.4: Contribute to continuous performance
improvement
E: Professional standards: demonstrate a
personal commitment to professional standards
E.1: Comply with relevant codes of conduct and
practice
E.2: Maintain and enhance competence in own
area of practice through professional development
activity.

Report on informal TAA meeting with DFID Agriculture Department
12th September 2018, DFID Offices, London
Present:
DFID staff from the Agriculture and Research and Evidence Departments
George Gwyer
John Corbet-Milward
Nick Hetherington
Keith Virgo

TAA: formerly Economics Advisor DFID (ODA), Head of EU Delegations
Barbados and Solomons, Head of Pacific Unit, EC
TAA: formerly Senior Executive, CDC
TAA: formerly Business Development Director, CDC, Trustee of Ugandan
NGO, agriculture consultant in W Africa
TAA, Chair: consultant in rural development

The meeting was an outcome of a DFID Alumnus
Association seminar held in March 2018,
which was chaired by Andrew Bennett. George
Gwyer had spoken on the theme ‘Agricultural
development: what makes for success’, drawing on
his recently published book. One of the issues that
arose at the March meeting was concern at the
apparent lack of interest by DFID in agriculture
in sub-Saharan Africa (SSA), which was the focus
of this meeting. The meeting was set up by John
Corbet-Milward, with primary technical inputs
by George Gwyer.
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The agenda focused on SSA, especially on:
• DFID’s Conceptual Framework
• Role of agriculture in the DFID Economic
Strategy
• Deploying and maintaining UK expertise in
support of agricultural development in SSA
• The possible impact of Brexit outcomes on
UK aid
• Conclusions and follow-up.

Agriculture for Development, 35 (2018)

Summary of outcomes
1. The DFID group were comfortable to see us and
indeed spend valuable time with us, and we met
those who ‘do’ the work that we are interested in.
2. They had read our agenda but time was limited:
we had only one hour after DFID had done their
introductions. The discussion was necessarily
curtailed, avoiding the item 5 on Brexit outcomes.
3. 
C onceptual Framework is still valid.
Commercial farmers were defined.
Urbanisation is a big issue.
4. DFID would like more funding for agriculture:
complaints about long lead time for projects.
They would appreciate TAA publicising this
issue.
5. Country offices favour short projects to give
quick results and seem to hold sway over
DFID UK.
6. Little success in linking with CDC: differing
views on projects.
7. CGIAR recent meeting at Rothamsted to
review research – need to obtain a web link.
8. DFID were not forthcoming on follow-up
meetings or TAAF, but suggested that we should
meet via the All Party Parliamentary Group
for Agriculture and Food for Development
(APPG A&FD). Keith discussed with Caspar
van Vark who was keen to help; Terry Wiles
could follow-up urgently. It would be good if
a member of the International Development
Committee team could be invited.
9. Perhaps a first shot could be a couple of wellaimed Parliamentary Questions delivered by
the Chairman of the APPG. This would at
least enable us to say that there are massive
problems in SSA and that keeping people on
the land is important if migration flows are to
be curbed, etc, and enable Iris to reply. John
Corbet-Milward is willing to prepare a couple
of questions. His local MP (the Minister
for Africa) is likely to give the government’s
response.
10. George Gwyer produced a lot of valuable
background research on the topic but there
was no time to discuss fully. He could help
with an APPG presentation.

TAA Forum

Item 2. Conceptual Framework
11. DFID confirmed that the Framework is still
valid but not yet “fully embedded” in DFID
actions. ‘Hanging in’ got a good airing, but
DFID is more interested in ‘stepping up’.
12. The DFID view was that most subsistence
farmers should not be in farming.
13. It was clarified that DFID’s definition of
commercial farming is “farmers who have the
intention of selling >50% of their produce”.
14. It was stated that there is a need to be clearer
on how to direct aid to smallholders: they are
not all the same.
15. All agreed that urbanisation is a reality but
employment needs to be generated.
16. DFID considered that the future focus would
be on cities – food and nutrition. DFID is
also looking at ‘What does not work well in
agriculture?’ Much effort goes into case studies
of what happened but little forward-looking
research.
17. It was noted that the project cycle is too long.
Government policy changes, preparation,
approval, procurement, implementation and
evaluation for a project can take 15 years.
DFID would welcome support from TAA to
highlight this dilemma. Could TAA provide a
platform to explain the time issue?
Item 3. Agriculture in the DFID Economic Strategy
18. All agreed that the International Development
Committee failed to address the questions as
to whether DFID’s Economic Strategy gave
sufficient focus on agriculture.
19. In discussing the current meagre 2 percent of
agriculture’s share of bilateral funding, DFID
stated that “No organisation would be more
keen than DFID to have additional funding for
agriculture”.
20. DFID was generally defensive on the issue of
agriculture under bilateral aid.
Item 4. Deploying and maintaining UK expertise
21. We introduced suggestions for twinning of
SSA and UK research institutes and training
organisations. George proposed a study to
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assess facilities in SSA, especially research
capability. We cited the Global Challenges
Research Fund (GCRF).
22. DFID was sceptical of GCRF. DFID also
worked with FARA and RUFORM but pulled
out. Doubtful of FARA’s ability to develop a
clear research strategy. DFID prefers to address
the needs of the urban poor rather than those
‘hanging in’, including food value chains.
23. DFID mentioned a recent CGIAR gathering
at Rothamsted to review research strategies in
SSA, and promised to send us the web link.
24. DFID cannot get into a country to engage
with national agricultural researchers, it has
to view things regionally.
25. DFID explained that country offices (usually
in the embassy/high commission) are
“masters of their own portfolios” guided by
DFID agriculture team, who try to influence
using country development diagnostic tools.
It was admitted that the danger is that local
officers want to see outcomes during their
three-year tenure, creating a short-term
approach. Country offices seem to function
as fiefdoms.
26. Nick raised the possibility of engaging CDC.
It was noted that DFID looks at “geography
and development needs”, but CDC looks at
“time for a financial return”. CDC is not an
incubator but may come in later. DFID had
tried to contact the new Food & Agriculture
team at CDC but with little success – no
technical staff.
27. George proposed a study of irrigation potential
in SSA but met with little comment.
Item 5. Brexit impacts
28. Time did not permit discussion of this topic.
Item 6. Follow-up
29. We suggested that TAA might be willing
to have repeat discussions in future, to
organise discussion workshops (if DFID can
provide a venue), invite DFID staff to make
presentations at TAA events.
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30. Keith also mentioned TAAF awardees and
possibility of linking with DFID junior expert
schemes to encourage our awardees to take up
awards for agricultural topics in developing
country training in agriculture.
31. We also proposed TAA involvement in annual
meetings of country office agriculturalists, but
there was no enthusiasm and it was difficult to
determine whether such meetings occur.
32. None of these proposals were greeted with
enthusiasm!
33. DFID felt that the best link for TAA would
be via the APPG A&FD (DFID spoke later
at the APPG meeting ‘Transforming African
agriculture through mechanisation’. It made a
key point that ‘land ownership’ is not the issue
facing small-scale farmers so much as ‘access
rights’ to land).
34. Keith later spoke to Caspar van Vark, who
said that he is planning a small meeting for
DFID and would keep in touch with us. Terry
could follow up
DFID Agriculture staffing
35. The DFID Agriculture Department has 10
staff (seven in East Kilbride, three in London).
There are some 4,000 staff overseas, some in
agriculture (eg 40 in Uganda). Increasingly
these are local people.

Keith Virgo (with valuable contributions
from other team members)
TAA Chairman
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TAA SW Group 2018 tour of farms in East Devon, 2-4 July 2018
Every year, at the conclusion of our summer
tour we think surely we won’t find next year’s
trip as interesting, but every year we do; and this
year was no exception. The underlying feature
apparent on every holding we visited, all of them
much larger than in days of yore, was the ethos of
custodianship of the land. The pursuit to reduce
costs by nurturing and improving the health of
the land and indeed using advanced modern
technology to achieve the same for livestock, was
very evident. The extreme animal rights brigade
and food fascists would be very disappointed!

Monday 2 July afternoon: Tidwell Barton,
Peter and Diana Wastenage

that influenced his and Diana’s future farming
methods by adopting a forage-based low-input
system. They wanted to create a holistically
sustainable business by creating a system that
is acceptable to everyone and nurtured the
environment.
Peter’s sister Lucy joined the business in 1998 to
run a heard of goats (Figure 1) and about this
time their parents were looking to retire. They
joined the Organic Movement, running with
it for 14 years. Herd health, including fertility,
improved with few cases of lameness and mastitis.
Bulls were chosen for their health confirmation
rather than yield.

Our tour started Monday afternoon at Tidwell
Barton, the farm of Peter and Diana Wastenage,
both Seale-Hayne graduates. Peter’s parents
became Clinton three-generation tenants in
1966 (there had been 66 applicants) of a 160 acre
(65 ha) mixed farm of dairy cows, outdoor pigs,
sheep and some cereals.
Now, the Wastenages farm 2,500 acres (1,012 ha)
in Devon and Cornwall, with 1,500 cows on
several sites grazed on a block-calving low-cost
system on five farms. The aim is to graze 365 days
a year with the lactation yield matching the
grass production curve. Average yield per cow is
6,000 litres and more than 3,500 litres of milk is
produced from forage, which keeps their cost of
production below the national average.
Originally, Peter loathed the tedium of milking
and pleaded with the Seale-Hayne farm placement
officer Ted Thorpe, to place him anywhere but a
dairy farm. This was done and Peter emphasised
how grateful he has been to Ted Thorpe ever
since. But in the meantime Peter’s father had
installed a 20-cow standing herringbone unit,
which relieved the tedium of milking completely
and changed Peter’s attitude to the operation.
Peter visited Canada and was horrified with the
poor husbandry. He declared it a pivotal moment

Figure 1. Goats at Tidwell Barton (Photo: Paul
Harding)

Both Peter and Diana are very conscious that
their duty and that of their sons, Jack and Henry,
who joined the business, should not end at the
farm gate. Accordingly, they feel the requirement
to contribute to wider society. More than 500
schoolchildren and discussion groups visit each
year. They are active with the Royal Association
of British Dairy Farmers and Bicton College
councils, the NFU TB eradication panel and the
South Devon Organic Producers’ Cooperative.
They were Farmers’ Weekly Dairy Farmer of the
Year Winners 2015. I must say, it did the heart
good to see how socially conscious they are.
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Monday evening after-dinner speaker, Chris
Woodruff
Areas of Outstanding Natural Beauty (AONB)
were created in 1963 to conserve areas because of
their special beauty. The designation of AONB is
made by Natural England. But until 2003 no one
was managing them; since then it is statutory for
local authorities to produce a management plan.
AONBs enjoy, although slightly less, protection
from development similar to National Parks. In
2004, Chris set up a partnership of 20 members to
develop a plan on behalf of local authorities.
About 30 percent of the Devon landscape is
National Park, but East Devon is unprotected.
It is very diverse geographically with 14 different
landscape types. The coastline between Exmouth
and Lyme Regis is a ‘prescribed’ AONB but not
a statutory designation. Nevertheless, because
of the extraordinary Jurassic features, the area
is declared a World Heritage Site. Some 85
million years of geology is exposed and moving
constantly. Accordingly, there is a very strong
argument that it should be protected by statute.
One option is for National Park designation and
a claim has been lodged with Natural England.
Such a park would encompass Chesil beach.
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pay death duties. Clare James, Estates Surveyor,
and Dr Sam Bridgewater, Head of Wildlife and
Conservation, explained the business strategy and
operations.
In the 1970s, some 70 percent of the 10,000
hectare estate income came from agriculture; now
agriculture contributes 30 percent. In addition to
Clinton’s own farm, there are 30 tenant farmers on
the three estates, 17 percent of which is woodland.
Clinton tries to be a hands-off landlord, allowing
tenants considerable freedom, but with Brexit,
a tenants meeting was called, not to give advice
but offers to help with business plans and general
support.
The estate adapted over the years, but it was
realised that a more radical transformation than
ever before, and a broad diversity, were needed in
order to survive. Accordingly, a 10-year strategy
was formulated in 2011 “to secure the long term
prosperity of the estate and the people who live and
work on it in ways which care for the countryside
and engage with the wider community”.

Regarding countryside stewardship, as there are
fewer smaller farms now they try to influence
farmer groups to care for the environment. There
is pressure to establish more solar farms and
AONB try to influence their placement. This was
a most interesting talk, drawing to our attention
the need for more protection for the East Devon
area.

Tuesday 3 July morning: Clinton Devon
Estates
“A 23 generation, 700 year family business with
responsible stewardship at our heart”. With these
words the Hon Charles Fane Trefusis welcomed
us and outlined the intriguing history of the
estate, which originates from the time of Henry
VIII. The Hon Charles and his staff gave much of
their time to us. The original owner’s male line,
Rolle and Clintons, died out. The Trefusis women
had married into the Rolle line. The last Rolle
died in 1958, and much of the estate was sold to
84

Figure 2. Clinton Estates Farm Manager, Barney
Tremaine, explaining the organic farming model to TAA
members (Photo: Paul Harding)

It is very fortunate that a large estate like Clinton
has survived because it has the elbow room to
deliver conservation over a large area. Business
parks and some housing help support the rural
estate. Renewable energy development features
with biomass, solar farm near Exmouth and
ground-source heat technology for cob houses.
Clinton Estates formed a five-year partnership
with Velcourt Farming, which is contracted to run
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the farm for a management fee and the profits are
split. Farm Manager Barney Tremaine (Figure 2)
explained that everything is organic with a low
input management with a high dependence on
grass; the aim is to graze from February until
November with ‘out-wintering’ on stubble turnips.
Liquid is extracted from farmyard manure to
produce a 30 percent N organic fertiliser. With
breeding, genetic traits are selected for grazing
capacity and, to this end, Holsteins are being
replaced by British Friesians.
The way Clinton Estates have developed
over centuries from feudal times to a very
environmentally and socially conscious
organisation is very interesting and compelling; a
modern version of ‘noblesse oblige’?

Tuesday 3 July afternoon: Rydon Hill Farm,
Woodbury
Paul and Mark Glanville, Reading graduates, are
ninth-generation tenant farmers. The farm has
been in the family since 1816, but it was bought
by their grandfather, who bought 85 acres (34 ha)
from Clinton Estates in 1984. The family farming
expanded, via a B&B enterprise, from 45 to 200
cows by 2006. By 2009, both brothers returned to
the farm and by 2015 the herd had expanded to 330
cows. Mark manages the cows and Paul the arable.
There is not enough space to extensively graze the
300-plus dairy cows, so the decision was made to
house them and install robotic milking. Although
they had researched extensively before adopting
this method, Mark said the improvement in herd
health has been astonishing. Each cow has a collar
with electronic sensors that record temperature,
cell count in all four quarters, rumen activity,
heat and fertility detection, and also body weight.
Consequently, ill health can be detected before
symptoms manifest. Only 20 percent of dry cows
have the need for antibiotic intervention. Because
of the free access, milking yields have increased
significantly. Cows are housed with individual
lying sections. The floor bed has a rubber
carpet on which sawdust is scattered. The cows,
although housed, are clearly very contented. It
was intriguing to see the novel sight of three or
four cows patiently awaiting their turn at the selfmilking stall (Figure 3) – very heartening.

Figure 3. The cow shed at Rydon Hill Farm. Note the
cows in the background waiting their turn at the robotic
milking parlour (Photo: Anne-Helen Harding)

This is another example of a farm where the
main focus is dairying and self-sufficiency is the
motivation.

Tuesday 3 July afternoon: East Hill forestry
site with Ben Robinson of the Forestry
Commission and TAA SW member
Ben explained the current replanting and
management (Figure 4) for this elongated forestry
strip 300 metres or more above sea level. It is poor
agricultural land, mainly greensand, and prone to
slippage. The site, which was first planted by the
Forestry Commission in 1920, is subject to strong
sea breezes. Many firs were planted in the 1950s
but due to shallow rooting in the poor soil many
have blown down. Blown trees, if not removed,
will perish after three years.

Figure 4. Ben Robinson explaining forest management
at East Hill forestry site (Photo: Paul Harding)
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Forestry techniques are very different now;
decisions made will be in place henceforth for 50100 years. The conservation plan will be based on
low intervention with commercial considerations
low.

small fields absorbs too much time. Saving labour
leaves more time for thinking and planning and is
one of their foundational aims. In order to create
more income, the two sons started a contracting
business.

The UK imports 80 percent of its timber because
its home-grown comprises the lower end of the
market – pulping, biomass and low-end internal
construction. Because it is public open access
woodland, the Commission has to balance this
aspect with conservation and any economic
commercial yield.
Douglass fir is a good basic species for the new
forest. Trees are planted at 2,500 per hectare,
thinned at 20 years, then every 5 years thereafter.
Agricultural techniques are being adopted now
to protect growing trees such as white spruce
underplanting, which can be harvested for paper.
In a quite brief visit, Ben summarised the situation
at East Hill woodland very well and we learned
a lot. Yet another example of using hindsight to
formulate a much improved long-term plan.

Wednesday 4 July morning: Lee Family
Farm, Uppincott, Shobrooke, Crediton
This visit was of special interest because
conservation agriculture (CA) has been practised
for a number of years. The original farm of
260 acres (105 ha) was bought by Nick Lee’s
grandfather in 1908. Nick’s elder son, James,
read agriculture at Reading, then spent a year in
New Zealand, where he discovered the idea of
CA. Returning to the farm, he made the proposal
to convert to CA to his sceptical father and his
brother Jonathon. Fortunately, Nick is a man
open to new ideas. Ploughing comparatively

Figure 5. Jonathan Lee and TAA members discuss conservation agriculture on the Lee Family Farm (Photo:
Paul Harding)

Crops are wheat, barley, maize and oilseed
rape. Some 500 sheep are folded across swedes,
which help to rejuvenate land. The straw is used
for bedding 30,000 ducks reared in sheds, and
the litter then spread on the land. Both Nick
and son Jonathan confessed they were very
agreeably surprised at the health of the soil
as a consequence of adopting CA (Figure 5).
The change followed the usual pattern of yields
dropping for the first two to three years; now,
after five years, yields are exceeding pre-CA. It
was very encouraging to see this example of CA
‘in action’ in this country.

Ray Bartlett

TAA SW/BOAT conference on ‘Draft animals in agriculture’, held at
Bicton College on 3 May 2018
Conference report
Prof John Wibberley presented ‘Draft intermediary
technology’. Prof Wibberley highlighted the still
widespread use of draft animals, especially for
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small-scale farmers in developing countries. The
significance, however, is overlooked and there is
much need for technical development, especially
for harnessing. Apparently, the last time there
were oxen working in the UK was in 1959.
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David Wendover, Bicton Overseas Agricultural
Trust (BOAT) Chairman, stated that the mission
of the charity is focussed on Africa; BOAT reports
are published in Ag4Dev. BOAT students are
required to produce a strategic plan for a project
when returning home. Another very telling but
unfortunate point made was that though the
NGO network in Africa is very vibrant, it is
fragmented, insular and with very little exchange
of ideas – including failures.
Prof Paul Starkey, University of Reading, and
a consultant for integrated transport, explained
just how many small-scale farmers worldwide rely
on draught animals. Because power by draught
animals is generally regarded by institutions
as old fashioned, outdated and indicative of
poverty, almost no research on the harnessing
and transmission of power for draft animals
is undertaken. In fact, draught animal use in
economic terms is an intermediate form of power
– really poor farmers rely on hand labour.
Dr Andrew Judge of The Donkey Sanctuary
presented a paper entitled ‘All about donkeys and
mules’. For me, the revelations in this presentation
were startling. To my embarrassment, I hitherto
regarded The Donkey Sanctuary (TDS) as a
kindly charity of donkey lovers sentimentally
caring for quaint, ill-treated old creatures,
safely ‘putting them out to grass’. I had no idea
how professional the charity is, with extension
and outreach programmes in 27 countries. An
estimated 54 million donkeys exist worldwide;
TDS has rescued 17,500 in the last 40 years.
Dr Judge explained that donkeys, by their very
nature, fall victim to abuse. Much of this is due
not to overt wickedness but simply ignorance
and lack of imagination by owners. TDS welfare
and education programmes demonstrate how
more productive work and extended lives can
be achieved for donkeys and mules by exercising
good welfare.
Chris Garrett of The Donkey Sanctuary spoke
about ‘Project harness’. Chris explained that
millions of draught animals worldwide are
labouring with abrasive harnesses that transmit
power inefficiently – much of the power exerted
is wasted. In extension programmes, strict use
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is made of local materials using available simple
tools. But a big handicap is for local practitioners
to accept that a new method demonstrated is
more effective, even when they can clearly see
the improvement: human pride! Moreover, there
is little transfer of ideas between establishments
and from where success is achieved. The key
factor for progress is the relationship between
the operators of the harness programme and the
farmers. Harness development should come from
the field, not from university laboratories.
Paul Starkey also presented a paper on ‘Rural
transport in the tropics’. This presentation was
another example of how we take for granted the
everyday lives of people in the tropics, going
about their commonplace daily business, but
hardly giving it a second thought. This lecture,
however, presented some disturbing facts
about the daily toil of so many. Apparently,
one billion people live more than 2 km from a
made-up road, which makes ‘trading’ difficult;
but there is compelling evidence that connecting
rural villages reduces poverty. Poor roads
predispose low economic demand. Where roads
improve, transport develops and productivity
improves. Rural populations require transport
that is timely, affordable and will carry goods.
Revealingly, ‘appropriateness and safety’ is a
low consideration! However, the advent of the
motorcycle has been transforming rural transport
in the tropics during the last 10 years. Sourced
from China and India, motorcycles are relatively
inexpensive to buy and run, an estimated
75-80 percent are used as ‘taxis’, but training is
poor. Motorcycle tracks are being established as
an inexpensive form of highway.
During the afternoon, we visited The Donkey
Sanctuary, which is a very impressive
establishment. It was founded in 1969 by Elizabeth
Svendsen MBE and now has a global reach. TDS
has assets of more than £30 million, sourced
entirely from donations and legacies. Entry is free
but visitors are invited to make donations. It is
well worth viewing at www.thedonkeysanctuary.
org.uk/visit-us/sidmouth.

Ray Bartlett
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TAA London and SE Branch Curry Club talk, held at the Strand
Continental Hotel, London, on 26 October 2017
Highlights from 50 years of large-scale farming in Africa and Iran
Frank Bibby
(Summary of talk prepared by Terry Wiles)
TAA member Frank Bibby presented a fascinating
talk to 30 members on his experiences in Africa
and Iran between 1966 and 2016. He provided
impressive examples and insights from his career
in farm development projects, most of which he
initiated and managed through to commercial
production. These covered a wide range of
field and plantation crops, animal and other
enterprises, in diverse and often very challenging
climates and conditions.
The talk covered, in impressive detail, farming
projects funded by governments, international
agencies and private investors. These included
government programmes in the Southern
Highlands of Tanzania; Iranian public-private
commercial joint ventures in northern Khuzestan,
modelled on the Tennessee Valley Authority;
and a highly successful £11.5 million investment
in private-sector cotton, cereals and vegetables
in Ethiopia, which stood out as a professional
business contributing to the national economy.
The latter generated hard currency export
earnings and tax revenue, and provided many
permanent jobs as well as income, food, housing
and medical care for 13,000 seasonal workers.
A second phase of Frank’s African largescale farming development career focussed on
recuperating and developing old-established
plantations in Kenya and Uganda as well as
opening up further, new areas.
Frank took over the management of a 14,000
hectare, 80-year-old farm business near Thika
in Kenya. A sisal plantation was replaced with
a 7,500 Boran cattle enterprise and 3,000 ha of
irrigated coffee and pineapples grown using water
from a £2 million investment in a 7 million m3
capacity clay dam. Further diversification on
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poorer soils and topography went into eucalyptus
forest, milling and charcoal production. Citrus,
asparagus and passion fruit were also introduced.
All of these were initiated and managed by Frank.
For over a century, this business has reacted
quickly to the changing conditions in world
markets to benefit Kenya. It has maintained a
permanent labour force of several hundred, some
of them second and third generation. Many of
the managers are children of former employees
who benefitted from the company Graduate
Trainee scheme. They benefitted from college
and university training through the scheme, while
hundreds more received on-the-job training in
agriculture, engineering, administration and other
disciplines.
In Uganda, working with the Uganda Investment
Authority, a block of semi-cleared forest was
developed into a model farm with 1,500 ha of
robusta coffee, 100 ha of woodlots for fuel and
650 ha of undisturbed forest, all linked to enable
wildlife to move freely.
Frank provided an insight into the potential of
well-designed and well-managed rainfed and
irrigated agricultural projects. He emphasised
the importance of getting the basic agronomy,
scale-up and supply chain evaluations right at
the early design and pilot stages of a project.
Experienced, professional appraisal is paramount
before committing large sums of money, private
or public, to major developments.
Large-scale farming in the tropics, when done
well, can not only generate food, fibre and income,
but also make very significant contributions to job
creation, employment stability and to the overall
wellbeing of communities, vulnerable ecosystems
and national economies.
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TAA East Anglia seminar ‘Improving rural livelihoods by reducing crop
losses’, held in Cambridge on 9 May 2018
Seminar report
The TAA East Anglia annual seminar was held
at the David Attenborough Building, Cambridge,
on 9 May 2018. It was jointly hosted with Global
Food Security and CamPlantsHub. Two papers
were presented: Philip Taylor of CABI spoke
on ‘Plantwise: a programme to extend extension
and improve plant health systems’; and Luke
Braidwood, of Plant Sciences, then spoke on
‘Maize lethal necrosis (MLN): using nextgeneration sequencing to characterise and develop
genetic resistance to new disease outbreaks,
such as MLN’. Participants were then given an
informative tour of the David Attenborough
Building by Elizabeth Allen of the Cambridge
Conservation Initiative.
The abstract of Luke Braidwood’s paper is
presented below, followed by the full text of Phil
Taylor’s paper.

Keith Virgo
Maize lethal necrosis (MLN): using nextgeneration sequencing to characterise and
develop genetic resistance to new disease
outbreaks, such as MLN
Luke Braidwood, Post-doctoral Research
Associate in the Department of Plant Sciences,
University of Cambridge
Abstract
Crops suffer from a wide variety of pests and
pathogens, which destroy around one third of
global agricultural production annually (FAO).
A growing global population, an increasingly
meat-hungry middle class, and the expected
negative impacts of climate change, mean that
it will be vital to increase food production to
attain global food security. Globalisation has
brought with it the mass worldwide movement
of crops, and with them new introductions
of pests and pathogens. There are plant
pathogen introductions every year, and rapidly

responding to these new threats will mitigate
potential crop losses. Many new technologies
will be vital in this effort, and I will highlight the
benefits of next-generation sequencing (NGS)
for characterising new disease outbreaks over
older techniques such as PCR- or antibodybased methods, and explain how this has helped
us respond to an emerging maize disease, maize
lethal necrosis (MLN).
Maize (Zea mays) is the most productive cereal
crop in sub-Saharan Africa (FAOSTAT). Maize
production in the region is threatened by MLN,
which has emerged due to the recently introduced
Maize chlorotic mottle virus (MCMV). MCMV
interacts synergistically with members of another
viral family, the Potyviridae, to produce a more
serious condition called maize lethal necrosis.
MLN was first recorded in Africa in Kenya, in
2011, but has since been reported in Tanzania
(2012), Uganda (2013), Rwanda (2013), the
Democratic Republic of Congo (2013) and
Ethiopia (2014).
We began a research programme to generate
MLN-resistant maize lines in 2014 and
sampled maize in collaboration with the
Kenya Agriculture and Livestock Research
Organisation (KALRO). NGS has two primary
benefits over older techniques – less assumed
knowledge, and data to both identify and
characterise a pathogen. PCR- and antibodybased tests require selection of the primers or
antibodies, and can detect a pathogen only if
the correct primers (for PCR) or antibodies
are present. In the case of MLN in East
Africa, samples were tested with the correct
antibodies, but the results were negative due
to variation between strains of the viruses.
NGS, by contrast, correctly identified that the
viruses present were MCMV and Sugarcane
mosaic virus (SCMV), two viruses known
to cause MLN. The NGS data showed that
MCMV has very limited variation globally,
while SCMV is highly variable. This informed
our response to the MLN disease – we decided
to target MCMV with artificial microRNAs
(amiRNAs). amiRNAs direct part of the
89
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plant immune system called RNA silencing to
destroy matching RNA molecules, such as viral
genomes. Therefore, we designed amiRNAs
to target the most conserved regions of the
MCMV genome (identified using NGS data),
and transformed these genes into Kenyan
maize varieties in collaboration with Kenyatta
University. We are now waiting for biosafety
approval from the Kenyan Government to test
the resistance in the maize lines.

Papers

Plantwise: a programme to extend
extension and improve plant health systems
by Philip Taylor

and information about agriculture and the
environment. Owned by 48 member countries, it
has 500 dedicated staff worldwide in 21 locations.

Philip Taylor went to Wye
College to study plant sciences
and then did a PhD on downy
mildew of pea before embarking
on a brief foray into molecular
plant pathology in its early days.
He gave up the academic life and
became MD of a farm for 16 years, growing both
organic and GM crops along with more conventional crops. Then in 2010 he gave up the farm and
began working for CABI as the Plantwise training
manager.
Abstract
Plantwise is a donor-funded initiative aimed
at improving extension services in developing
countries. Simple training in field diagnostics is
provided and the extension workers are encouraged
to set up plant clinics in their local communities:
these are temporary events held once a week
where farmers can bring samples of sick crops for
diagnosis and advice. The details of the interaction
are ultimately stored on a computer database
which is held securely by CABI on behalf of the
country. In addition to the clinic data, Plantwise
offers a knowledge bank which is open access
providing bespoke information for each country
on the pests and diseases found there.
Introduction
CABI is a not-for-profit intergovernmental
organisation established in 1910 by a United
Nations treaty. It provides scientific expertise
90

Braidwood L, Quito-Avila DF, Cabanas D et
al, 2018. Maize chlorotic mottle virus exhibits
low divergence between differentiated regional
sub-populations. Nature Scientific Reports, 8,
1173. DOI: 10.1038/s41598-018-19607-4.
‘Extensive recombination challenges the utility
of sugarcane mosaic virus phylogeny and strain
typing’ (in preparation).

In many developing countries, smallholder
farmers are often not given the help they require
to grow healthy crops. There is great competition
for financial resources in these countries and, as
smallholder farmers usually do not pay taxes,
often do not vote and are generally physically
and ethnically a long way from the central
government, they are consequently seen as
low priority for central government. In all the
countries we work in there is a need to increase
the interactions between those growing crops for
a living and those who are trained to advise on the
growing of crops. Plantwise increases the reach of
extension by providing more help to more farmers
more often. The Plantwise programme grew out
of the Global Plant Clinic started by Eric Boa and
Jeff Bentley in 2003, and was formally launched
in 2012.
Funding was originally through the British
Government, but the Swiss Government was
one of the biggest donors when the transition to
Plantwise was made. Since then money has been
donated from the European Union, Ireland and
many other sources.
The Plantwise model
Previous attempts to improve crop production
in developing countries often concentrated on
laboratories and training. Whilst this is laudable,
the problem with this approach is the scale of the
farming community. The number of samples a
laboratory can handle is extremely limited and
the cost of setting up a laboratory (and training
the involved staff) is prohibitively high to scale
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up the process. Whilst many countries have
plant diagnostic laboratories, these are most
often used for quarantine pests and commercial
farmers’ enquiries. Extension, the provision of
information to farmers, is often the poor relation
to quarantine.
The Plantwise concept is modelled on the human
health system, namely doctors and nurses,
hospitals, clinics, research, diagnostics and
pharmacies. In the same way that on feeling
poorly you would visit a general practitioner, who
is not an expert in any one discipline, so too it
would make sense to provide some general advice
to farmers on their crops.
To this end Plantwise has pioneered plant clinics.
These are extremely low-cost, temporary setups
that are run by extension workers (re-branded as
‘plant doctors’) which farmers can attend to get
simple advice on the growing of their crops. The
low cost of the plant clinics means they can fit
in the budget of many countries and they can be
rolled out over a wide area.
A plant clinic is typically run one day per week
by the local extension staff and they make the
claim to accept any crop and any problem.
Farmers are encouraged to bring along a sample
of their diseased crop and are greeted by either
a plant doctor or a plant nurse, whereupon the
farmer and the plant sample are checked in. This
involves recording the details of the farmer and
the plant sample.
The sample and farmer are then transferred to
a plant doctor who examines the sample and
makes a diagnosis and a recommendation as
to how to manage the problem. In some cases,
the diagnosis may be precise and the name of
the virus or insect may be given; or it may be a
more general one and only the class of pathogen
(eg fungus) is identified. However, even if only a
general diagnosis can be provided a meaningful
recommendation is given which will be of help to
the farmer.
Plantwise training
The idea of offering help to farmers on any crop
and any problem makes many extension workers
feel uneasy as they have often specialised in one
discipline. Plantwise provides training on very
general plant diagnosis, and this was originally
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intended to inspire the extension workers to
believe in themselves.
Plantwise training in diagnostics is to the group
level: the symptoms associated with fungi, viruses,
nematodes, mineral deficiencies, bacteria, insects
and water moulds. This was intended to augment
the training they had received previously. To
supplement the training, a Diagnostic Field
Guide (Taylor, 2015) is available that provides
information on diagnostics and treatments. To
ensure that Plantwise is sustainable, local trainers
have been trained to deliver the training to fellow
extension workers. They attend a special training
programme and then are subsequently mentored
when delivering the training.
The advice provided to farmers is to overcome
the immediate problem, but also to prevent it
in future years. As the farmer often has a severe
problem by the time they attend the plant clinic,
often the only appropriate course of action is
to apply chemical control measures. Despite
the necessity to use chemicals in the firefighting
situation of a plant clinic, the Plantwise training
in making recommendations is very general as
it is not possible to provide detailed training
on crop management in a few days. Plantwise
training provides information on preventative
and cultural means of control as precursors to
chemical control. For a recommendation to be
relevant to a farmer it has to meet the following
criteria:
• effective (there are a large number of treatments
that are ineffective);
• safe (the more toxic chemicals are not
recommended);
• economic (any treatment or intervention must
increase the value of the crop more than the
cost of control);
• practical (unless it is practical for a farmer to do
the method will be of no use to them);
• locally available (unless the farmer can get hold
of the required inputs the advice will not be of
any use).
The use of chemicals
Misuse of chemicals is rife in many countries.
In some countries, the rules are so draconian
91
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(farmers are not allowed to spray their own crops,
this has to be done by a seldom seen extension
worker who has no means to travel) that farmers
are taking matters into their own hands; so the
black market trade routes and sale of unregulated
chemicals has become well established. In other
countries, the use of chemicals is so commonplace
that farmers will not eat their own produce
and will retain an unsprayed portion for home
consumption. CABI attempts to moderate the
excesses of chemical control by encouraging the
timely application of the less-damaging chemicals,
but only when appropriate to do so whilst always
respecting the pre-harvest interval.
Plantwise surveillance programme
If plant doctors find diseases and pests they
are unfamiliar with, they can provide samples
to national diagnostic laboratories and get
information back from them. In this regard, the
network of plant clinics becomes a communitybased surveillance programme alerting countries
to the arrival of new pests and diseases. Maize
lethal necrosis disease (MLND), a devastating
viral disease of maize, was first brought to the
attention of the world through the communitybased surveillance aspect of plant clinics.
Plantwise is operating in 33 countries and has
attempted to embed plant clinics in them all,
but more than this we are attempting to enact
a change in the whole plant health system
(Figure 1).
Plantwise literature and database
Plantwise has encouraged the local writing of
literature for farmers and extension workers,
and workshop training sessions are provided
for research workers to encourage them to write
appropriate literature for extension and farmers.
This literature is in the form of fact sheets and
green and yellow lists (crop- and pest-specific
control and management practices set out
logically, providing information on prevention,
monitoring and various means of control). By
training local people to write the material, it is
written at a level that extension workers will
understand and in a language they know and
they can use to produce more material without
Plantwise assistance.
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Figure 1. Simplified plant health system: in many countries, the linkages between the various actors are weak;
Plantwise attempts to break down the silo mentality and
to improve the flow of information between the partners,
especially between research, extension, farmers and input
supply (Source: Boa et al, 2016)

Plantwise has provided the world with a
database known as the Plantwise Knowledge
Bank (www.plantwise.org/KnowledgeBank/
home.aspx). Each country has its own bespoke
page where information on pests and diseases
relevant to that country on a vast number of
crops is freely available.
Not only does Plantwise provide data to farmers,
it also collects data from them. Every interaction
between a farmer and an extension worker at a
clinic is recorded and the results collated. These
data are collated into a second large database held
by CABI which, due to the nature of the data, is
password protected. By recording the interactions
between the farmer and the plant doctor, a
valuable dataset now exists. Senior researchers
and government officials are able to analyse the
data to build up a profile of the pest and disease
landscape of a country.
Originally, the data was collected on paper pads,
but many Plantwise countries have transitioned
to tablets as a means of data collection. The
details of the farmer’s visit are typed into a
tablet, the whole form is sent directly to CABI,
and the diagnosis and recommendation (the part
that is of interest to the farmer) is sent to their
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phone. The use of tablets has speeded up the
entry of data into the database.
CABI encourages the sending of unknown
samples to national laboratories, but often the
national laboratories are unable to diagnose the
problem. In this case, we allow the countries to
send samples to the CABI diagnostic and advisory
service in laboratories in the UK. Diagnosis and
advice is provided as a free service. Samples
containing MLND were sent to CABI as part of
this service and this was how the causal agents
were identified.
In addition to receiving physical samples,
CABI will also assess photos of diseased crops
and make comment where possible. CABI has
also set up telegram groups that allow plant
doctors to chat and to send pictures between
each other. CABI does not get involved in the
general exchanges within country but does assist
when requested by senior personnel. In the case
of banana skipper, its arrival in Sri Lanka was
picked up within days rather than weeks or
months through this route.
Plantwise games apps
As additional learning aids, Plantwise has
produced serious games as apps that operate
on android phones and tablets. ‘Plant doctor
simulator’ is a game that uses realistic graphics
to simulate the diagnosis process when
determining the cause of a diseased plant. The
plant is examined on the screen (turned round,
cut open, zoomed in upon) and the symptoms
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have to be recognised and correctly labelled.
These symptoms are then allocated to the correct
group of organisms before the whole diagnosis
is assessed. The ‘Crop management simulator’
requires the player to grow a simulated crop by
managing the pests and diseases that attack it.
Crop rotation and plant hygiene are important
initially to ensure the crop has a good start, then
monitoring is important to check on the health
of the developing crop and intervention used
appropriately. Chemical and biological controls
are available and these are realistically simulated
in the game. To achieve a win state the player
must reach a yield target without spending too
much money or damaging the environment. All
the pests and diseases attack the appropriate
stage and their spread is accurately represented
along with the severity of the attack. The
weather is included as a factor and will increase
the spread of some pathogens whilst rendering
chemical control less effective if it is used at the
wrong time.
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Eleven MSc students who were offered TAAF
awards for their dissertation research in April
2018 have completed their studies and presented
their reports. Six of them are summarised in this
issue of Ag4Dev. The remainder will follow in the
next issue.
A workshop bringing together the returned
awardees with their TAAF mentors and other
TAA members with relevant experience will be
held in early November, as this issue goes to
press. The workshop will help the awardees to
build on their field experience, to interact with
other awardees and TAA members, and to
obtain guidance for planning the next stage of
their career. We hope it will also encourage the
awardees to continue their membership of TAA,
and to contribute to future TAA activities.
The workshop has been organised with the help
of several past TAAF awardees, including Islam
Abdel-Aziz (2014), now working as a consultant
with ADAS; Paul Baranowski (2015 and joint

recipient in 2016 of the Young Development
Agriculturalist of the Year honour), now running
startup enterprise Climate Edge Ltd; and Naysan
Adlparvar (2010), now a post-doctoral associate
at the Centre for Middle East Studies at Yale.
Generous donations to support all these activities
have been received this year from several individual
TAA members, as well as from the Wye College
Agricola Club and the Bill Reed family legacy.
These contributions are very gratefully received.
We hope that similar donations and legacies will
continue to flow, so that TAA and TAAF can
continue to support young professionals and keep
the Association alive.
James Alden, a TAAF awardee in 2015 and joint
recipient with Paul of the Young Development
Agriculturalist of the Year honour in 2016, is a
member of the TAAF Committee and has helped
with preparation of this issue of ‘TAAF News’.

Antony Ellman and James Alden

Joseph Crellin, MSc Intercultural Communication conflict, 2013-2017) has taken its toll on this
and International Development, University of fledgling ecotourism development process. But
Sheffield
now, as the Mozambican tourism industry is on
the rise again, it is essential that any potential
Case study of ecotourism in the Chimanimani issues, such as festering distrust of figures of
authority and fractures within communities, are
Transfrontier Conservation Area, Mozambique
given special attention in order to promote the
This study focusses on local participation in,
sustainability of further ecotourism development.
and perceptions of, an ecotourism process in
the Chimanimani Transfrontier Conservation Fieldwork in five community sites on the
Area (TFCA), Mozambique. Ecotourism is Mozambican side of the Chimanimani TFCA
generally suggested as a win-win conservation revealed that a predictably low level of ecotourism
development strategy with both environmental development has been further inhibited by lack
and social benefits. As such, the Government of of sufficient local participation and a breakdown
Mozambique and major international donors in communication. Locally, with great urgency,
consider ecotourism to be a fundamental strategy MICAIA must re-engage with communities
in large-scale development plans for this area and address these issues, with an emphasis on
of great ecological and cultural significance. involving wider members of communities in
During a nine-week placement with the MICAIA the ecotourism process at the earliest possible
Foundation in central Mozambique, qualitative opportunity. Should MICAIA and other
research was conducted with the aim to facilitate concerned development agencies consult the
re-engagement in the ecotourism vision for the findings of this study and successfully re-engage
Chimanimani TFCA. The disruption caused with ecotourism through dialogue of an evolving,
by recent political turmoil (resurgence of civil dynamic and inclusive nature, giving ownership
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of the process to local community members,
then a sustainable community-based ecotourism
project has the potential to flourish in this aweinspiring location.
The author, a University of Sheffield 2018 TAAF
awardee, was left with a lasting impression of
the importance of considering local culture in
research and development practice. Reflecting
on the narrative consciousness of local people
not only allowed for fruitful results during the
research process, but opened potential further
lines of enquiry into how an understanding of
local narratives should be a core principle in Figure 1. Looking down into the Mussapa Grande
valley from Mount Binga basecamp
international development policy.
Gemma Bennett, MSc Water Science, Policy and
Management, University of Oxford

ultimately encouraged governance to continue to
be more reactive, rather than focussing on longterm proactive measures to ensure sustainable
Reactive Jordanian governance in agriculture in future water supplies.
view of a growing water deficit
As the Government needs to focus on maintaining
This water scarcity research project took place political stability in a complex region through shortin Amman, Jordan. Jordan was chosen because term reactive measures, the data suggests that water
of its unique resource scarcity relative to its governance should be outsourced to private entities
explosive population growth and fragile stability to ensure that long-term goals are both designed
in a region where its neighbours – with greater and enforced, ensuring long-term proactive policies
energy and water resources – have seen complete are not highjacked by reactive politics.
political collapse, namely Syria and Iraq. The
The research supports moves by donor
collapse of these neighbouring countries has
communities to invest in longer-term proactive
put further pressures on Jordan’s already
policies such as network rebuilding and
scarce resources, yet Jordan still directs around
maintenance, and outsourcing these projects
50 percent of its water to agriculture.
to private entities with maintenance contracts
The focus of my thesis was to understand how to ensure that the benefits of these investments
water risk is managed in the agricultural sector in outlive the lifespan of the initial policy.
Jordan. This follows on from recent research of
water management in Jordan in the refugee sector.
The previous research outlined the water scarcity
and refugee situation and, through semi-structured
interviews (in the grounded theory approach), it
was found that the Government is highly reactive
to crises with regard to water management and
refugee influxes. My research followed on from
this, but with a focus on the agricultural sector
and the risks inherent in water scarcity.
The research findings highlighted that the
agricultural sector is highly reactive to crises such
as imminent water scarcity and climate change. It
is highly dependent on foreign aid, which offers Figure 2. Jordanian breakfast on the balcony before
some resilience in water management but has interviews at the ministries
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Rebecca Thompson, MSc Development Economics, These included representatives from the
School of Oriental and African Studies
Ministry of Agriculture, Irrigation and Water;
the Tobacco Control Commission (TCC); the
Price and non-price determinants of declining Agricultural Research and Extension Trust
levels of tobacco production in Malawi. How the (ARET); Auction Holdings Limited; the
social embedding of production affects the price Tobacco Association of Malawi, as well as
received by smallholder farmers of primary export another growers’ association; and one of the
crops: a case study of the tobacco sector in Malawi major tobacco merchants. The questions asked
captured how the participants understood the
[Rebecca was the first recipient of an award funded
determination of prices and production volumes;
by the legacy to TAAF from Bill Reed’s family, for
their perception of the relations between buyers,
which she and TAAF are extremely grateful]
growers and state organisations; and the
The TAAF Master’s Award enabled me to general workings of the production process and
conduct primary research to underpin my marketing of tobacco in Malawi. This was my
Master’s dissertation. I studied how the recent first experience conducting primary research and
move to contract farming of tobacco in Malawi it was very insightful. I gained an understanding
provides an illustrative example of the dis- of the difficulties involved in collecting such data
embedding and re-embedding of primary and getting agreement from potential research
commodity production in new social relations participants, especially considering the political
to maintain profitability. Several factors have nature of tobacco production in Malawi and the
put pressure on the profitability of tobacco sensitivity with an upcoming election.
merchants operating in Malawi, but traceability
Using the interview material, in conjunction with
is the one that has been used to trigger this
secondary data provided by TCC and ARET,
labour system restructuring. These requirements
I constructed a narrative of how the tobacco
facilitated the buyers’ establishment of contracts
industry in Malawi functions in a given growing
covering both production and marketing,
season, and how the numerous actors interact
limiting smallholders’ autonomy over their own
within this process. I then conducted an analysis
production process. Coupled with the vague
of how the relations portrayed by participants
terms set out in some contracts, this has enabled
form the complex social context within which
tobacco merchants, who monopolise the direct
the industry is embedded, with a focus on the
circulation relations with smallholders, to
power relations between smallholder farmers
capture a significant portion of the surplus
and tobacco merchants. I further developed
created by these owner-producers and to
this to provide an analysis of how the dynamic
create a system of dependence rather than of
social relations in Malawi’s tobacco industry,
accumulation for many small-scale farmers.
in particular the recent move to contract
The primary research underpinning this work farming, have shaped the ability of buyers
was undertaken in Lilongwe, where the tobacco versus smallholder producers to gain control
industry is most concentrated in Malawi. of rents. The work has provided insight into
The data was collected using semi-structured the exploitative nature of this contract farming
interviews, conducted with a variety of system, often hidden by its ideological portrayal
stakeholders throughout the tobacco industry. as win-win. It highlights the areas of the contract
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system that facilitate the appropriation of surplus
from smallholders.
It would therefore be beneficial for Malawi’s
tobacco industry, and parallel examples of
such social relations, to move away from the
contract system. However, given the nature of
the capitalist mode of production, there will
continue to be a struggle to affect the labour
relations of production and the respective
share of surplus value. Due to the saturation
of production with numerous smallholders,
compared to a high concentration of buyers, the
balance of power in this struggle is in favour of
Figure 3. Tobacco auction floor, Lilongwe
the capitalist tobacco merchants.

Mattia Baglioni, MSc Violence, Conflict and
Development, School of Oriental and African
Studies
Tackling food and nutrition insecurity in Burkina
Faso: analysing food access and availability from
a political economy perspective
Analysing the food system by adopting a
political economy perspective helps uncover
the inherent contradictions that may arise
when governments deal with food and nutrition
security. The aim of this paper is to bring to the
fore the lack of coherence between the strategy
for food security designed by the Government
of Burkina Faso, and the domestic agricultural
policies and trade policies that shape the
national food system.
The conceptual background of this paper is
premised on a two-layer analysis. Attention
is firstly paid to the policy domains that affect
agricultural production and determine the
characteristics of the food system, in order to
shed light on issues relating to food access and
nutritional outcomes. To this end, the trade
policies and trends in public investment that
have an impact on agricultural production are
examined. By adopting a political economy
perspective, this paper tries to explain why cotton
production has been the most privileged sector
within agriculture in terms of public investment.
Secondly, light is shed on the concept of intersectoral governance for nutrition promoted

by the international forum Scaling-up
Nutrition (SUN) Movement, and adopted
by the Government of Burkina Faso in 2011.
Despite the creation of an inter-ministerial
body whose objective is to deal with nutrition
by cutting across the boundaries of sectoral
policies related to education, health, water
sanitation and hygiene, the paper highlights the
predominance of the Ministry of Agriculture in
the decision-making. Accordingly, in Burkina
Faso the main interventions designed to tackle
food and nutrition insecurity aim to increase
the productivity of cereals but neglect the
importance of making available and accessible
nutrient-rich food to the poorest population. In
sum, the strategy of the Government envisages
securing a sufficient caloric intake per capita
but overlooks the quality of the diet.
The research explores to what extent the two
courses defined here may explain both potential
successes and potential failures in actual food
security in Burkina Faso.
In this paper, it is argued that the strategy
for food and nutrition security adopted by
the Government of Burkina Faso is centred
excessively on productivity and neglects aspects
regarding nutrition.
Despite the recent increase in GDP and
agricultural production, recent surveys have
reported that 27.3 percent of the population
have chronic malnutrition and 40 percent
of the population live below the poverty
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line. Recent data shows that productivity
has increased both for cash crops, especially
cotton, and for staple crops, although the
former category experienced the strongest
growth (on average an increase of 83 percent
compared with 24 percent for staple crops).
However, diversification into new food supply
chains that could contribute positively to
improving the quality of the Burkinabé food
basket is hampered by the current trend in
domestic investment within agriculture.
The composition of public investment
disaggregated for commodity type highlights that
the cotton and rice sectors absorb the majority of
the expenditures, with respective shares of 58 and
26 percent throughout the period 2012-2015. The
other supply chains targeted by strategic policy
papers for food and nutrition security have
received on average between 0.5 and 4 percent of
public spending.
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encouraging the development of food supply
chains that have an impact on the quality of
human diet.
Carrying out research in the field has been a
unique experience that gave me the possibility to
better frame the topic I dealt with. Although this
work is not based on primary data, the chance to
talk to people who have been working in Burkina
Faso for several years has definitely enriched the
present paper and represents a personal wealth
of experience.

Although cereals have historically played a
major role in fighting hunger in developing
countries, there is a need to adopt a ‘crop neutral’
agricultural policy to use the words of Pingali
(2015). This means taming the emphasis over
Figure 4. Mattia on a Burkinabé smallholder’s farm
cereal crops such as rice, wheat and maize, and

Rosemary Sibley, MSc. Nature, Society and • understanding how local land values currently
Environmental Governance, University of Oxford
influence environmental governance of the
region
Understanding changing cultural values, the role
• understanding the relationship between
of sustainable commodity production, and its
environmental governance and the development
relationship to environmental governance in the
of commercial supply chains.
Cazumbá-Iracema Extractive Reserve, State of
To complete this research, six weeks were spent in the
Acre, Brazil
field in June and July 2018. The methods included
For my Master’s dissertation I undertook a piece
a rapid ethnographic approach to understand
of field research to understand the role played by
community relations and environmental
local cultural land values in the environmental
governance of the region. Production processes
governance of the region, and to assess how
were followed to understand livelihoods and social
these could be utilised and incorporated into
connections within the community, including acai
corporate mechanisms for sourcing agricultural
production, rubber collection and handicrafts,
commodities in the area.
and farinha production. Events participated in
The aims of the study included:
included: attending a community association
meeting, a State agriculture meeting, a preliminary
• understanding cultural land values
socio-biodiversity conference, and local church
• understanding the commodities produced in meetings. Semi-structured interviews, informal
the region
interviews and contextual conversations generated

98

Agriculture for Development, 35 (2018)

TAAF News

findings. In total 30 semi-structured interviews well as being incorporated into the commercial
were conducted with different stakeholders.
supply chains which will develop in the future.
The outcome of the study generated three
key themes: landscapes beyond production,
networked governance, and the limits of theory.
Cazumbá-Iracema has a rich history of socialenvironmental struggle linked to rubber-tapper
identities and extractivist culture. This has
resulted in development of a strong local identity
around forest protection, and the ability to secure
livelihoods whilst maintaining forest canopy. This
in turn has led to the development of commodity
production including acai, rubber handcrafts,
Brazil nuts and copaiba oil production.

Undertaking this fieldwork was a steep learning
curve for me, but one of immense value.
The opportunity to live and study within the
community of Cazumbá-Iracema provided me
with the chance to explore a different culture
and to experience a new understanding of
appreciation of the land. As well as this, it allowed
me to see in practice application of many of the
theories of environmental governance learnt
during my MSc course, ranging from community
participation meetings to multilateral meetings
on the Amazonia region.

Whilst the production of these commodities
maintains forest coverage, this research
identified that multiple livelihoods co-exist:
other contributors to livelihoods may not be
adopted because, while they are potentially more
profitable, community members are less familiar
with the routines of producing them.

There were a number of challenges including:
getting to the reserve (a 6 hour journey!), Brazil
nuts not being in season, and commercial supply
chains not as developed as I had expected.
However, despite these challenges, spending time
in the field was a hugely rewarding experience. I
felt hugely welcomed by the community and this
enabled me to understand a completely new way
Environmental governance of this region
of life. The local community were extremely keen
has been highly praised, and has attracted
for this research to be done in order to share and
international interest from a range of
record the story of Cazumbá and to maintain
organisations such as WWF, the Gordon and
successful governance of the reserve. This will
Betty Moore Foundation, GIZ and the KfW
have implications for how supply chains are
bank. These international organisations are
developed and how environmental projects are
having an increasing influence on the culture
undertaken in the future.
and development of the region, leading to a
networked governance approach between state,
business and NGOs. However, despite this the
community maintains a significant degree of
autonomy, resulting partly from the fact that
foundation of the reserve was demanded by
the community rather than imposed by the
Government. This autonomy has significant
implications for the governance of the region.
To maintain this autonomy in the future, an indepth study is needed into the cultural values
and meanings of the land for the younger
generation. Preliminary findings suggest that the
cultural value of the land still holds a significant
influence for the next generation. Developing
a system which understands cultural values of
the land is important, whilst maintaining the
autonomy of the community is essential for both Figure 5. Interviewing an informant in a community
the environmental governance of the region as house
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Fiacha O’Dowda, MSc Anthropology, their rice with vanilla cash. In addition, increasing
Environment and Development, University College wealth is driving local deforestation, as more
London
people can afford to buy chainsaws, and more
local residents can commission the construction
Social and ecological dynamics of shifting of bigger houses from local forest timber. Many
cultivation in north-east Madagascar: a view from people still grow their vanilla in sophisticated
agroforestry gardens, but the intensification
the fallows
driven by international demand is ensuring that
The award from TAA supported my fieldwork
these gardens are a diminishing proportion.
in north-east Madagascar, in the region of
Maroantsetra, where I investigated the social These insights demonstrate the intimate
and ecological dynamics of shifting cultivation connection between local forest ecologies and
for my MSc in Anthropology, Environment and international consumers, showing that forest loss
Development at UCL. My work attempted to is not simply a result of subsistence practices. It
understand the many local uses of fallow lands highlights the potential for sudden and shocking
in the cycle of slash-and-burn hill rice cultivation change in local livelihoods and ecology, in tandem
known as tavy, a customary form of land use with the volatility of international markets.
frequently described as the main historical and
contemporary driver of forest loss in Madagascar.
My research sought to understand under what
conditions fallow land might be abandoned and
allowed to return to dense forest cover, and thus
whether a correctly managed practice of tavy
might constitute a sustainable form of land use.
My research was carried out through participant
observation and semi-structured interviews.
Working alongside respondents in their fields and
forest plots, I was able to build up an overview of
the myriad agrarian practices that constitute local
relationships to forest, field and fallow. Working
through inductive methodologies allowed
the issues that arose in the field to shape the Figure 6. Vanilla vine supported on tree in agroforestry
trajectory of the inquiry. Both the work I carried system
out with my respondents, and the major topic of
concern, reflected increasingly the current boom
in vanilla price, and the subsequent increase in
vanilla planting across the region.
My research showed that the lucrative vanilla
price is not only having significant effects on
local practices of consumption and rapidly
reconfiguring local economies, but is also
reconstituting agrarian practices and forest
ecology. Fallow land is being removed from
systems of subsistence cultivation and planted
with vanilla, forest is being cleared directly for
vanilla plantation, and many farmers no longer Figure 7. Landscape mosaic with tavy hill rice in
plant a subsistence rice crop, preferring to buy foreground
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We are pleased to welcome Fauna & Flora
International (FFI) as an Institutional Member
of the TAA.

we work to constantly improve the expertise of
FFI and partner staff around agriculture and
agroforestry systems.

Founded in 1903, FFI is the world’s oldest
international wildlife conservation organisation
(www.fauna-flora.org). From its origins in
African conservation, FFI has grown into a global
organisation, with over 140 projects in more than
40 countries encompassing temperate and tropical
forests, grasslands and deserts, limestone caves,
wetlands and marine habitats.
FFI saves species from extinction and habitats
from destruction, choosing solutions that are
sustainable, based on sound science and which take
account of human needs. Today, FFI safeguards
some of the world’s most iconic wildlife, including
Sumatran tigers, mountain gorillas and leatherback
turtles, and continues to champion less familiar or
neglected species such as the Siamese crocodile, the
Saint Lucia racer and the saiga.
FFI’s agricultural landscapes programme is
cross-cutting, supporting all of FFI’s regional
teams. Some of the main challenges FFI faces
at project sites are: shifting agriculture where
burning is used to clear vegetation, which is a
major threat to the stability of landscapes, and
often fragments key forest areas and habitat
corridors vital for the movement of species
(Figure 1); and communities we work with are
remote and isolated, which makes access to
markets challenging, and they often suffer a
number of hungry months each year where food
availability is low. In a number of cases, FFI is
the only NGO working in our project sites, and

Figure 1. Clear fields in Wonegizi, Liberia (Photo: FFI)

In order to address these challenges FFI works to:
• Promote sustainable farming systems through
techniques such as conservation agriculture
that use locally available sustainable inputs,
promote soil health, improve crop yields and
food security, and reduce the need to clear new
areas of forest.
• Develop cash crops and value-added processes,
such as: cocoa, coffee, groundnut (peanut),
lemongrass essential oil, dairy cooperatives, and
a wide range of non-timber forest products.
• Work with and influence the private sector
through partnerships with companies to
develop biodiversity-friendly supply chains,
encourage application of a landscape approach
and identify and strengthen agriculture-related
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corporate policy and practice to minimise the
impact on biodiversity.
• Address gender dynamics within the distribution
of labour and the farming culture, support
marginalised women whilst ensuring equal
access to opportunities for both women and
men.
At a site level, we work on a range of different
projects and landscapes, from smallholder rice
farming in Cambodia to dairy cooperatives in
Romania. Our work is generally carried out in
local partnerships.
An example of the work we are doing is
demonstrating the benefits of climate-smart
agriculture and promoting the use of Inga alley
cropping agroforestry practices for soil and
forest health, wildlife and human livelihoods in
the Maya Golden Landscape (Figure 2) in the
south of Belize. The Government of Belize is
now rolling this out to regions with degraded
land.

Figure 2. Maya Golden Stream, Belize (Photo: FFI)

We are working with remote communities
in the Cardamom Mountains in Cambodia
to improve food security for marginalised
communities by improving rice production
(Figure 3), poultry raising and developing
essential oil production; ultimately reducing
dependence on often illegal natural resource
extraction and increasing incomes, particularly
during hungry months.
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Figure 3. Cardamom Mountains rice field (Photo: FFI)

In the last remaining block of Upper Guinea
Rainforest in Guinea, in partnership with the
Government extension agency, Institut de
Recherche Agronomique de Guinée (IRAG), we
are supporting farmers to transition from farming
on forest wetlands in the core zone of the Ziama
Man and Biosphere Reserve to farming in the
co-managed transition zones through the use of
labour-saving techniques, small-scale irrigation
systems, improved seeds and storage solutions
including purdue-improved crop storage bags.
At the request of the communities for support
for sustainable agriculture, we have established
27 farmer field schools delivering an 18-month
curriculum on conservation agriculture. We will
also be supporting the restoration and sustainable
development of agroforestry cash crops to
diversify farmer incomes.
Internationally, one of the areas we are
working on is to raise the profile of loss of
wild pollinators. We are working with UN
Environment World Conservation Monitoring
Centre (UNEP-WCMC), the Cambridge Institute
for Sustainability Leadership (CISL) and leading
pollination researchers at the University of
East Anglia to identify risks and vulnerabilities
in corporate supply chains from loss of wild
pollinators. We have reviewed 15 crops so far
and are seeking to extend this work to improve
pollinator management within the agricultural
sector to increase food security and enhance
biodiversity-friendly agricultural practices.

Laura Fox
Senior Programme Manager, FFI
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How I chanced onto agriculture and learned to love my natural enemies
Brian Wood
Dr Brian J Wood graduated with a BSc in Zoology in 1955. He worked in Cyprus and
then Malaysia, and in consultancies in several tropical countries, specialising in insect
pest management (IPM), and becoming involved in crop R&D in general. Brian was
awarded a D Technology, a higher doctorate, by the Council of National Academic
Awards (1989), for a compendium of publications in three volumes, I. IPM, II. Population studies and control of agricultural rats, and III. Agronomy and research management. He was invited to symposia at the American Association for the Advancement of
Science (1969), and at the International Congress of Entomology, Canberra (1972) to
present an account of the role of background biological control in tropical tree crops.
Brian was the joint winner of the inaugural Gold Medal of the Malaysian Plant Protection Society (1986). He is also a Fellow, inter alia, of the Royal Society of Biology
(1977) and of the Incorporated Society of Planters (Kuala Lumpur) (1973). His experiences have given him particular interest in trying to understand population ecology,
and how this can be manipulated for practical advantage (to us!).

Preamble
The central thread
The core of my life in scientific agriculture has
been integrated pest management (IPM). I
became aware of the basis of it and was developing
techniques within its compass before the term
was coined and accepted. So, first, I offer my own
definition in the plainest language I can:
IPM is a crop protection system for economic
production that limits chemical use by emphasising
biological and cultural methods, with monitoring
so as to choose correct action and make any
applications only as and when there is objectively
determined need. The aim is to minimise risk both of
disruption in the natural balance between pests and
their natural enemies, and of adverse toxicological
effects. Essentially it is ecological, and over time
has been extended beyond insects and relatives, to
all pest groups.
In fact, there are about as many definitions as
there are practitioners, but I hope that that the
above gives the basic idea. Importantly, the
meaning of ‘integrated’, here as well as in the
dictionary, is “to make whole”, not “to combine”.

My early days
I confess I have always rather envied people who
knew from an early age in what direction their life
was aimed. But, not me. I got into my career by a
series of drifts and chances, and here I aim to give
some account of that, in conjunction with a role
in the development of IPM.
I was from a family of printers’ engineers in
Nottingham, where I was a grammar school boy
(separate boys, in those days). We had to choose (or
be told) at about 13 or 14, whether we continued
in the arts or the science stream. At least that was
obvious – lacking any type of artistic talent, it had
to be science. I began to get better marks in biology
than anything else, and went with the flow into the
sixth form, to do zoology, botany (then individual
subjects) and chemistry. Then on to Durham
University to read Zoology. First in the family to
university and all that. Much of the holiday and
vacation time was occupied labouring in the family
business. In that, usefully, I learned how to lug
heavy machinery about, and to see the viewpoint of
those on the shop floor.
I guess Durham accepted me partly because
I could row and sing a bit. College life was
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good and I cycled daily to the science labs. In
the zoology degree course, we had to declare
a ‘special subject’ and I chose genetics. But
without realising it at the time, I was also
imbued with ecology, thanks to the background
influence of Professor JB Cragg and his team.
I seemed to do alright in class, but failed to get
the grade for a research grant, otherwise I might
have finished up breeding hens of a character to
enjoy an indoor life, doing nothing much except
lay eggs.
National Service and my first time overseas
And so, as happened in those days, National
Service got me. I was recruited to the Royal
Signals, and after a few weeks of being told how
dim and uncoordinated I was by drill corporals, I
was assigned to the trade of Electronic Technician.
This essentially entailed operating, maintaining
and repairing cipher machinery similar to
‘Enigma’ (although nobody told us that at the
time, still within a few years of the war), and its
electronic successors. All the others on the course
had a degree in either maths or physics. Cheap
labour indeed! My later experiences of the latter,
fortunately, were as the employer of vacation
students. We became aware that big things were
happening in the electronics field, although at the
time, the transistor had not yet replaced the valve.
I was posted to Cyprus, where there was conflict
from the majority sector of the population who
wanted union with Greece (Enosis), aided by their
armed wing (EOKA). This posting was another
crossroads deciding my future directions. My
duties entailed going round military units, toting a
Sten gun, to attend to their basic cipher machinery
(see internet for Sten gun description – but
rumoured with us to be made from old bedsteads).
As a hobby, I started an insect collection, similar
to what had been required of us in our university
zoology studies. We lived four to a tent (increased
to eight when Reservists joined us as the Suez
crisis of 1956 blew up). My fellow squaddies were
all fascinated, and would bring in insects with the
cry “Woody, we’ve got a weirdy for you”. Actually
some of the ‘weirdies’ were not quite insects, such
as a chameleon that stayed around as a tent pet,
consuming flies, to universal amusement.
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Citrus in Cyprus
Into crop protection agriculture
Then another ‘chance’. A big citrus and vine
plantation in Cyprus had lost its entomologist,
who had ‘trained in Durham’. Having liked him,
the management had written to the university to
see if they could recommend someone similar. In
those days, Newcastle was a college (Kings) of
Durham University, and it had an agricultural
wing. Of course, their man had come from there,
but through some mix up, the enquiry went to
the Zoology Department of Durham itself. Prof
Cragg said “We’ve got that bloke Wood out there
– ask him”. So they did, the army allowed me
to go for interview, and the company offered
me the post on demob – no doubt pleased to
find someone who already liked the climate, the
island, and accepted the political situation. So in
my remaining months in the army, posted back
in UK, I mugged up on citrus entomology and
agriculture. Not on the net in those days! All in
books, some quite hard to trace.
My assigned role
I arrived on the 2,000 acre (809 ha) plantation
in late 1957, newly married (an available on-site
house being part of the attraction). My primary
assignment was to manage the pesticide application
machinery and its allocation in respect of prevailing
infestation levels. The main problem was an insect
pest, the California red scale (Aonidiella aurantii).
Scale insects have a small rather degenerate body
and, as true bugs (Hemiptera), feed by piercing
and sucking. Red scale is covered by a hard red
‘shell’ (Figure 1). It can deface fruit and, in large
numbers, can weaken leaves and the woody tissues.
The insecticides most commonly being used were
toxic organophosphorus compounds, specifically
parathion and malathion. In all fields, there was
need of 2, 3 or 4 annual application rounds to
maintain acceptable fruit quality. The machinery
comprised large tractor-drawn tanks pumping
through a tower of oscillating nozzles (Figure 2),
or manually held spray guns (Figure 3) fed by hose
from a field tank with an engine-driven pump.
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Figure 3. High-pressure spray gun supplied through hose
from tractor-drawn pump
Figure 1. California red scale (scales are about 2 mm
diameter) (all photos are by the author, unless stated
otherwise)

Upset natural balance by insecticides as the cause
of the red scale problem
Notwithstanding the intensive spray programmes,
red scale infestation could sometimes be high,
disfiguring fruit in ratio to the success in timing
and thoroughness of coverage. A series of events,
observations and correspondence made it clear to
me, over the next year or two, that the infestations
were in large part caused by the chemical
applications. These upset the balance between the
red scale and its insect natural enemies. The latter
comprise mainly small parasitic wasps, specifically
Aphytis chrysomphali (Figure 4), with some
predatory beetles and other groups with more
generalised diets. The evidence that the sprays
set off the outbreaks and made them recurrent
included the following points (not necessarily
‘sudden lights’, nor in order of realisation):
• Red scale had only become severe and recurrent
in recent years, when the organophosphate
chemicals were being introduced.
• Small-scale growers in the area did not usually
have a red scale problem. There, another hard
scale, the mussel or purple scale (Lepidosaphes
beckii) was common, although usually not
very severe. It had been an initial target for the
plantation organophosphate applications. It had
totally succumbed, but the red scale then built up.

Figure 2. Randel sprayers, each with tower of
oscillating nozzles – the angled high beam is a local
adaptation

• I had left a small area untreated from the start.
At first, red scale infestation increased severely,
but then had declined spontaneously.
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‘drowning’ insects, is a valuable one in citrus. The
static scales are effectively killed if directly ‘hit’,
whilst their enemies mostly survive. An important
point is that selectivity is comparative, to an extent
depending on the specifics of the particular crop –
chemical characteristics predispose to selectivity,
but some empirical testing is necessary in a new
situation.

Figure 4. Aphytis sp (Hymenoptera, Aphelinidae)
(about 2 mm length).

The mechanism of natural balance disruption
Prior to the introduction of the synthetic chemicals,
scales had been successfully treated in local citrus
with white spray oil. It did not give an immediate
rapid kill but also did not upset this balance. It
was not ‘disruptive’. Over time, it became evident
that the characteristics predisposing a chemical to
be disruptive were:
• a broad spectrum (bs), ie kill a wide range of
insects groups
• long-lasting residues (lr), ie deposits remain
toxic well after application
• contact acting (c), ie kill insects that are touched
by the chemical.
In summary, ‘bslrc’ insecticides tend to kill natural
enemies much more effectively than they do the
pests. The leaf eaters generally are relatively static,
whilst the parasites and predators are necessarily
free flying and exploratory. This makes them
subject to aerosols, and to continuing destruction
as they enter areas with toxic contact deposits. The
pests have a high reproductive potential which is
realised before the enemies can recoup, even after
differential lethal effects are gone. Chemicals that
lack one or more of these disruptive qualities can
be ‘selective’. That is, kill the pests more effectively
than they do the enemies. They may be mainly
active in killing insects of the pest group (narrow
spectrum), may have fast-fading residues (let
enemy species quickly back in), and/or lack contact
residues (act only as stomach poisons, or by direct
physical action). White spray oil, which kills by
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We saw that similar problems had arisen in
other citrus regions, in particular nearby Israel
and California. White oil had been used there in
conjunction with biological control by continuing
mass release of natural enemies, which was the
original concept of ‘integrated control’.
Proof of the pudding – the DDT check
This test was devised in California. Low-dosage
DDT sprays are applied to single trees (in a
planting where trees are not yet in contact) at
regular intervals. We did such a check in the
growing season in a field that, some time before,
had been taken off of the intensive spray schedules
by occasional intervention with white oil. No
overall sprays of any sort were done during the
test nor the period leading up to it. Details and
results are shown in Table 1, which is extremely
informative. The untreated trees illustrate the
continuing regulation of scale numbers within
economic limits in the field at large. On the other
hand, the DDT treated trees, by excluding the
parasitic wasps, show a huge rapid increase that,
I must admit, I found amazing.
Table 1. Increase in scale numbers on DDT treated trees
(Source: adapted from Wood, 1963)
Month of
Scale population ratinga
treatment/count
Two untreated
Two DDT
trees
treated trees
June
40
44
July
71
273
August
49
1,060
September
19
3,275
October
12
Too high to
count
*Counts of 2nd instar and older live scale, on 24 leaves,
plus 24 × 8 cm green twigs plus 12 fruit, per tree (average
of two trees).
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Outside collaboration and new developments
The plantation company I was in was registered
in Israel. A laboratory there that had itself
worked with the University of California
(Riverside) was investigating the natural enemies
of citrus scales. This included importing exotic
natural enemy insects, in particular various
Aphytis spp for red scale. They helped to review
our situation and to build an insectary for
investigation and multiplication of endemic and
newly imported parasitic insects. The focus on
the ‘science’ of new importations somehow gave
wider credibility, although by then I was aware
that the already present A. chrysomphali could
do the job if not disrupted. We imported four
Aphytis spp through these contacts and released
them in the field (on our own plantation near
Limassol, and separately in different regions of
the island).
In the next year or two, three of the species
were commonly recovered from red scale. My
understanding years later was that one, A.
melinus, had become predominant, island wide.
Most importantly, although it did not seem
particularly so at the time, ‘while we were at it’
we brought in from California a parasite specific
to the mussel scale (Aphytis lepidosaphes). As
later became evident, this pest had had no specific
parasite present in Cyprus, only some limited
control from generalised predators. Hence its
role as mentioned above, as a pest against which
the ‘new’ treatments had earlier been applied
and become involved in the cause of red scale
upsurgence.
Dealing with other pests
The ecology and control of other pests was
investigated, aiming to fit in to the developing
concept. Some of the disruptive spraying had
been initially targeted against the Mediterranean
fruit fly (Ceratitis capitata). We showed that bait
sprays, attracting the pests to just small ‘spots’ of
insecticide, could give full control (Figure 5). Rust
mite (Phyllocoptruta oleivora) and various other
scale and aphid species also became problematic
at times, due to disrupted natural control, but we
found selective means to restore the balance and
maintain control.

Figure 5. ‘Catcher’ with cloth bag to minimise damage to
falling insects from tree crown sectors – used to compare
bait sprays, and assess presence and killing of natural enemies by insecticide applications

Farewell to Cyprus
My employment in Cyprus was understood to
be short to medium term, and I left there after
about five years. By then around half of the 2,000
acres or so of citrus had been converted to only
occasional selective sprays.

Oil palms in Malaya
Another chance development
By the early 1960s, I was convinced that employing
biological agents was key to practical economic pest
control, at least in the environments I was getting
familiar with. Nonetheless, I still half expected that
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my future would be in pesticide development, then a
major industry. But an advertisement in a national
newspaper sought “an Entomologist for oil palms in
Malaya” (as it then was). I had never heard of oil
palm, but felt that I could now reasonably claim to
be an entomologist. I turned up for the interview to
hear about recent upsurges in caterpillar pests on
the palms. Whilst there seemed to be an instant clue
in the word ‘recent’, I emphasised the trials I had
done in citrus on alternative insecticides, and some
modifications to improve efficacy of application
machinery. Who knows if this was important, but
I was offered the post, so in late 1962, I came to
Johore state to join the research team of one of the
earliest Malayan oil palm companies.
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One was bagworms (Psychidae), caterpillars that
build a cover of the plant material (Figure 6), with
females that just become a bag of eggs (Figure 7)
after fertilisation by free-flying males. The other,
nettle caterpillars (Limacodidae) with a more usual
caterpillar life history (Figure 8) that can increase
to devastating numbers (Figure 9). Incidence had
been cyclic, with some lull when I first arrived,
allowing opportunity for preliminary investigation.

The caterpillar outbreaks
Sure enough, caterpillar outbreaks in recent years
had caused serious leaf loss and crop decline. Two
caterpillar families were principally involved, with
a few species in each.
Figure 8. Nettle caterpillar, Darna trima, (2 cm long)
feeding.

Figure 6. Large bagworm, Mahasena corbetti, on frond
from which it has stripped the lamina

Figure 9. Heavy nettle caterpillar (Setothosea asigna)
damage (Photo: Lisanti Cahyasiwi) – crop loss at least
40 percent in succeeding year; such damage still occurs
where disruptive insecticide application continues, with
much bigger crop loss if the new fronds are attacked

Figure 7. Female of medium-size bagworm (c. 2 cm),
Metisa plana, that has become a sack of eggs – illustrates
the generational increase potential unless restrained
108

Records clearly showed that severe incidence
followed insecticide application. Outbreaks had then
rapidly spread, in some cases over several thousand
acres, with re-outbreak becoming common. Apart
from estates within my immediate responsibility,
others over a wide area (including Sumatra) were
experiencing similar events. It was increasingly
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clear that the cause of severe caterpillar attack was
that the applications were disruptive to the natural
balance of the caterpillars. The disruptive chemicals
in this case were chlorinated hydrocarbons, largely
endrin and dieldrin (related to DDT). They had
been applied by shoulder-carried air-blowing
knapsack sprayers (mistblowers) (Figure 10),
with power sprayers (Figure 11) if terrain allowed
smooth tractor progress, and with reports of some
pioneering work with spray planes. The coverage
from ground sprayers was height limited, but most
incidence until then had been on younger palms.

Figure 10. Shoulder-carried ‘mistblower’

Figure 11. Tractor-drawn power sprayer

Reminiscences and reflections

Reasons for initial sprays that started the spray
cycle were several – including ‘precaution’ on
hearing about incidence elsewhere, fear that there
was a new oil palm ‘plague’ and, in some cases,
against minor incidence of caterpillars of the
families themselves and of leaf eaters of other
biological groups. Such, it was supposed, ‘could be
dealt with’ by these then new powerful insecticides.
Early assessment and actions
For me, put into this ‘new’ situation, the two
key questions were: what is the cause, and what
to do about it? The review of the sequence of
infestations, in light of experience, left me in no
doubt that insecticidal upset of natural balance
was the key factor. For the planter, immediate
action was crucial. My initial suggestion was
just to stop these applications. Where this was
accepted, in many cases the caterpillars largely
disappeared, assuming their former position as
sporadic curiosities. However, in some locations,
disruption had reached the point where serious
ongoing infestation was occurring. Planters
needed answers better than the immediate but
short-lived freedom that the disruptive insecticides
could give, but often they were reluctant just to
stop applications, especially if interim damage
was occurring (or threatening). Some were no
doubt, at least at first, sceptical about such advice.
The obvious need was for selective measures,
such as had proved valuable in citrus, but at
that time there was no obvious option. Further
development of selective control possibilities and
clarification of biological components progressed
hand in hand, as summarised below.
Development of selective measures
A major bagworm attack was soon evidently
developing in the estate where I was based. White
oil, so useful for scales, had to be discounted in
this circumstance. The best immediately available
selective alternative I could trace, and had tested
in early trials, was lead arsenate, a stomach-acting
poison of insects (much less so of mammals,
although it is now proscribed). Our early trials
had shown that timing of application in the pest
life cycle was important, with any treatment best
applied just after all the eggs are hatched. Covering
large areas quickly is not possible with shouldercarried equipment by a realistic size worker force,
109
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aside from height limitations, whilst ground
conditions generally were not suitable for tractordrawn sprayers. Aerial application was the only
option, but the large quantity of the material and
needed high volume of water seemed excessive
by the usual parameters for spray planes. The
compromise chosen was 4 lb/acre in 3.5 gallons,
for the 600 acres or so affected (about 4.5 kg in
40 l per ha, over 250 ha). The recommendation was
accepted, a pilot with plane was on-side, and we
rigged up spray run markers with painted parasols
on tall poles (Figure 12) (GPS was then not even
a distant dream). The coverage was good, the
caterpillars succumbed to the spray, and the wasp
parasites survived and took over. That large block
required no further insecticide inputs in succeeding
years. And a large sigh of relief from me!

Figure 12. Aircraft sprayer passing over improvised
swath marker

Afterwards, other potentially selective chemicals
were identified, such as trichlorphon, an
organophosphate with short-lived contact
residues, whilst other suitable ones for both groups
of caterpillars were progressively identified. There
were increasing issues of coverage of taller palms,
but we found (following findings from coconut
research) that certain systemic insecticides,
inserted into a hole drilled into palm trunks, could
make the fronds lethal to leaf-eaters. Distribution
is to the whole crown, unlike in woody trees where
it goes to a particular segment only. The chemical
does not get into the palm fruit at all. Such
application, of course, is selective because access
to the chemical is restricted to leaf eaters. Work
on the logistics enabled fast, efficient application.
Palm height and terrain conditions are not
restrictive, and several large campaigns have been
done to effectively terminate infestations.
110

Ecological components
It was clear that the removal of the natural
enemy restriction allowed the realisation of the
full reproductive potential of the caterpillars (see
Figure 7). As in the citrus, the key enemies were
parasitic wasps (Figure 13). When caterpillar
numbers became high, some more generalised
predators also appear, and consume caterpillars
avidly (Figure 14). It became evident that, as
well as immediate kill of natural enemies, there
was a residual effect from disruption of life cycle
coordination. To clarify, in a temperate seasonal
climate, leaf eating insects have a life cycle
generation of a particular time and so occur in
‘waves’. Thus, parasitic insects tend to evolve
synchronicity, so that maturing flying stages can
find hosts (plant eaters) at the right stage to lay
their eggs (discrete generation mode, DGM).

Figure 13. Parasitic wasp (species unidentified) emerging
from nettle caterpillar (Ploneta diducta)

Photo 14. Predatory bug (family Asopinidae) consuming
nettle caterpillar (Setora nitens)

In equatorial wet tropical climates, the insects can
develop at any time, and there is full overlap of
generations. Thus, enemies have an equal chance
of finding a host at suitable stage at any time,
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with no pressure to evolve a coordinated life cycle
(continuous generation mode, CGM). But after
insecticide disruption, leaf eaters of a particular
developmental stage may survive better, and
reproduction then occurs in distinct generations.
Parasites may build up, but at some time, many
do not find a host at suitable stage for egg laying.
Outbreaks may thus continue after the direct
chemical effect has faded, and may even reappear
a few generations later, after the balance seems to
have settled down. This circumstance also might
make regular applications seem necessary.
I also tried something similar to the DDT check.
The palms make contact with one another from
an early age, and the caterpillars move between
trees. The modification to accommodate this was
to spray low-dosage dieldrin on a block of about
2 acres (0.8 ha; about 10 rows of 10 palms) where
a bagworm (Metisa plana) was coming back
under natural control after a previous insecticide
programme. Bagworms were counted on palm line
transects from well outside the block and across
it. This clearly showed a pest build up centred on
the treated block (Figure 15).
A
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Figure 15. The stippled band represents a plot of 10 of 10
palms (about 0.8 ha) given low-dosage dieldrin applications. The graph lines show counts of bagworms on sampled fronds per palm on 100-palm long transects across
that, averaged for three directions. The lower line shows
a fairly even low infestation, with, at the next generation
(2nd), a distinct increase within and spreading from the
sprayed plot (Source: redrawn from Wood, 1971)

Contributory to the effect of disruptive chemicals
is poor coverage. Insect natural enemies are
mobile, and still removed by patchy contact
deposits. On the other hand, a lower proportion
of pests are killed. Some of the early problems
were enhanced by the difficulties of treating taller
palms with the equipment available.

Crystallising international terminology
The importance of this ‘background’ or ‘unheralded’
biological control (natural enemies not imported, nor
manipulated by mass releases, etc) was increasingly
recognised, and in this period, the terminology was
changing. Into the early 1970s, ‘integrated control’
continued to imply pesticide application compatible
with actively manipulated biological control. ‘Pest
management’, then a relatively new term, referred
to non-chemical methods, such as environment
modification, trapping, sterile male release. The
question was raised – is integrated control a part
of pest management? To me, this was all rather
academic, but by the second half of the seventies,
the term ‘integrated pest management’ appeared,
which seemed to settle the issue nicely. IPM is the
broadly recognised term now, but to me, ecology
remains the crucial basis.
Career in oil palm IPM and R&D more broadly
My initial short contracts evolved to a permanent
staff post. In IPM, misguided actions remained
a risk. Consolidation and ongoing vigilance were
needed for bagworms and nettle caterpillars, as
well as for less-potent caterpillars that occasionally
appeared. During the following quarter century
or so when I lived in Southeast Asia, oil palm
caterpillar outbreaks were rare and fleeting. Pests
of other insect groups occurred of course, and
needed treatment at times. The rhinoceros beetle
(subfamily Dynastinae) continued to threaten
replanted areas, by breeding in the logs of felled
palms and attacking the new young ones. Leafeating cockchafers, grasshoppers and others
might occasionally cause concern. Effective nondisruptive (IPM) measures were developed for
these through ecological investigations.
The severity of rat attack on oil palm fruit was
evident, eventually assessed to be up to around
10 percent of oil yield. Who but the entomologist
would look at this? So, I had opportunity to
111
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apply population ecology methods in a detail
then unique for an agricultural rat pest. Objective
estimation of population density (rats per unit
area) led to realistic control measures. A small
wax-bound bait, systematically applied, could
eliminate the pests over large areas. This led to
industrial-scale bait manufacturing enterprises
(that still exist). Incidentally, similar techniques
were later used in projects to eliminate rats from
islands for ecological purposes. A scientific benefit
was increasing insight into population ecology.
Without control, rat density was stable, despite
their well-recognised high increase potential. An
environmental limit clearly existed (albeit above an
economic threshold in these environments). After
elimination, numbers, starting from survivors
and/or immigrants, increased over some months,
stabilising again at about that same density. We
demonstrated the mechanism whereby that limit
was maintained. Crucially, embryo production
(potential birth) rate was well above the actual
number of young rats entering the ‘free’ active
population. These successful ones were restricted
to only enough to replace losses (by death and
emigration). Excess new births dispersed or were
doomed to a very short life.
In time, I became Head of Research for large
plantation companies (100,000 ha range). Teams
that I worked with made significant contributions
in a range of issues. An agroecology approach
particularly featured, in topics like recycling
the large volume of organic ‘wastes’ from the
on-site operation of palm oil mills (for energy
and nutrient return); in water relations; disease;
in palm planting cycles in relation to the
increasing problem of tall palm harvesting; and
in the economics of regulating the non-cropping
period between successive palm generations. I
also published on research management and the
practicalities of its implementation.
Continuing with Southeast Asian oil palm
In 1989, I left full-time occupation. Around then
(as it happened), new caterpillar incidence began
to be noticed, especially in Sumatra. I had some
part in investigating these, in consultancy. Where
there were any records, continuing and worsening
infestations invariably were preceded by the use of
synthetic pyrethroid insecticides (cypermethrin,
deltamethrin, etc). Sometimes outbreaks started
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after isolated applications of various chemicals
against pests of lesser potential severity. It was
apparent that the main cause generally was
again upset to natural balance. Growers who
accepted this and acted accordingly found that
the infestation ceased, but where application went
on, the cycle of outbreaks tended to continue. As
an aside, synthetic pyrethroids are outstanding
for the right uses. The term ‘selective’ has been
deceptive, however – it applies to them only in that
they have very low mammalian toxicity – ie safety
to workers and consumers. They are powerful
broad-spectrum insect killers as aerosols, and
have a strong, albeit relatively short-lived, contact
residue. Their disruptive effect is known in many
crops. In the case of the palms, application by
fogging, notoriously poor at giving satisfactory
coverage in open conditions, was widely used
to reach the greater heights of older palms. This
exacerbated the disruptive effect.
In rat research, changes in their responses seemed
to be making the baiting systems less reliable. The
earlier work had suggested an environmental limit
to density, with some locational variation in that
limit. This has suggested looking for economic
regulation by finding and applying the conditions
that make environments less favourable. This
would include supporting barn owl (Tyto spp)
predators, which was developed in parallel,
but where the numerical evidence has still to be
investigated objectively.

Concluding reflections
The science
Much of my story now is history. Things move
on – reacting to that is what research is about.
Concerning crop protection problems and
remedies in particular, chance invasion by alien
pest and disease species can totally alter priorities.
Variations in the relationship of production
cost to product value can reset targets. The
chemicals that can be used may be affected
by new discoveries, or legislation. New crop
genotypes and cultivar choices may be connected
to protection options, as may environmental
changes, including altered agronomic practice,
global warming, and so on. But, the principles
of ecology do not change, and their application
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remains key to sustainable agriculture (I had to
get that S word in eventually!). That is so, even if
not always recognised.
Oil palm and the population crisis
The principle of population balance with resource
was brought home to me by the factors in pest
management in general, most cogently with rats.
There is evident close relationship to the issue
of the ongoing extremely rapid increase in the
human population.

Postscript
I have been involved with several crops, but
the predominant one is oil palm. How do I feel
about this? How should I? The planted area has
expanded broad and fast over ‘my’ decades,
inevitably involving some conversion of ‘natural
ecotypes’ (to avoid more emotionally loaded
terms). A high proportion of potentially suitable
land worldwide is already alienated to agriculture.
Expansion of several crops continues at equal
intensity with oil palm, but somehow, none
have been target for quite so much opprobrium
as has the palm. Agreed, some iconic animals
are affected by habitat loss, and there have been

Obituary

some irresponsible or short-term destructive
practices, but generally, plantation organisations
have conscientiously aimed to moderate the
environmental effects. Some of the stories have
no doubt been embroidered for purposes of
commercial rivalry with other edible oil crops.
In land-use terms, oil palm is a most efficient
edible oil producer. If there were not the world
population expansion to demand it, there would
be no purpose nor incentive to grow more. To the
contrary, what greater starvation would occur
without it? So where does any blame lie? If a
different system of population to resource balance
could be created, that could be world changing.
World saving, even. In the meantime, expanding
populations need food.
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Obituary
Nick Foster
1957-2018
Our Dad, Nick Foster, has
passed away suddenly, aged
61, in Magwe, Myanmar,
on the 21 July 2018, due to
ruptured abdominal aortic
aneurysm. An agricultural
engineer, Dad devoted his
life to working on and leading irrigation, water supply and sanitation projects
across the developing world.
Born George Nicholas Foster in Eccleston, St
Helens, on 24 May 1957, Dad got his first taste

for agriculture working on a local farm whilst
still at West Park School in St Helens. At the
University College of North Wales, Bangor, he
studied Agriculture with Agricultural Economics
BSc, graduating in 1978.
Dad then went on a two-year voluntary service
overseas placement in Sri Lanka to work on
the ‘Tank irrigation modernisation project’,
Anuradhapura – a time that would serve to
ignite his passion for overseas development. He
returned from Sri Lanka with a newly realised
sense of direction, and went on to gain an MSc
in Soil and Water Engineering from Cranfield in
1983.
Then Dad was off to Nepal for what would be two
years from 1984 to 1986. First working with the
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Kosi Hill Area Rural Development Programme
as the Assistant Irrigation Engineer, rehabilitating
small-scale irrigation canals in the middle hills of
Nepal as part of an integrated rural development
project; then with DanChurchAid, where he
headed the Water Management and Engineering
Sector of the ‘Integrated hill development
project’. Here Dad was involved in the planning,
construction and follow-up of drinking water
supply schemes, irrigation schemes and public
buildings, including health posts and schools.
This would form the basis of most of his work for
the rest of his life: implementing, maintaining and
improving sustainable irrigation, water supply
and sanitation projects, in Oman, Somalia,
Kenya, Zanzibar, Rwanda, Cambodia, Slovenia,
Dubai, China, Afghanistan, East Timor, Nigeria,
Tanzania and finally Myanmar.
In Nigeria, Dad worked with WS Atkins as Team
Coordinator on an EU-funded project to reform
the water sector in six states, to benefit 1,400 rural
communities and 60 small towns. This involved
the revision of federal and state law to bring
changes to water policy, and brought about the
enactment and implementation of the National
Water Resources Bill.
Dad was devoted to improving conditions for
rural areas throughout the developing world from
the ground up. Empowering communities by
encouraging participation and education, along
with the establishment of farmers’ associations to
lead to communal management of infrastructure
so as to maintain and sustain the schemes
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autonomously. A lifetime of dedicated work in
overseas development earned him fierce respect,
with many regarding him as an ‘unflappable’
team leader and father figure.
Dad maintained his love of sport. He was a
“formidable prop forward” during his playing
days, and wherever he was in the world, he would
always find time for a game, as well as when he
returned to his home club, West Park RUFC.
Later, he enjoyed golf and watching and reading
about all sports.
The radio was a huge part of his life: an avid
listener of Radio 4 and the World Service, it
served as a constant companion and source of
comfort while overseas, especially in the predigital days. At home this extended to The
Guardian, with crosswords on the weekend; and
of course his desk was never complete without a
copy of Private Eye.
Dad’s gentle, unassuming manner and beaming
smile put people at ease in any environment, both
at work and at home. A calming presence, his
good humour and level head could diffuse and
resolve most issues, earning firm friendships and
high regard from many throughout his life. He
will be sorely missed.
Nick leaves his life partner of 33 years Helen; us,
his children Patrick, Rachel and Laura; siblings
Phil, Andrew, Sara and Mark; and many friends
and colleagues around the world.

Patrick Foster-Devaney
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Upcoming events
Compiled by Michael Fitzpatrick.

TAA Annual General Meeting
Date: 11 December, 5.00 pm
Details:
1. Introduction by Chairman
2. Minutes of 2017 AGM
3. Chairman’s review
4. Treasurer’s Report and Accounts
5. TAAF Report and TAA Strategy
6. TAAF Awardee Presentations
7. TAA 2018 Honour Awards

International Conference on Climate
Change, Biodiversity and Sustainable
Agriculture
Dates: 13-16 December 2018
Details: The Conference aims to bring together
all stakeholders in a single platform to share
knowledge, academic debate and to highlight
climate change, biodiversity, agriculture
sustainability research and academic activities
being carried out in universities, research
institutes, NGOs and corporate bodies across
the globe.

Further information: https://iccbsa.net/about8. TAA Development Agriculturalist 2018 conference.php
Presentation, followed by the Annual Social
Venue: Assam Agricultural University, Jorhat,
Reunion.
Assam, India.
Venue: The Royal Over-Seas League, Park Place,
TAA South-West Branch Meeting &
St James’s Street, London.

AGM
Understanding the Past and Predicting
Date: 3 January 2019
the Future
Date: 14 December 2018
Details: The Royal Entomological Society’s
Climate Change Special Interest Group meeting
will encompass historical data on biodiversity,
spatial changing moisture availability, etc,
and how these feed into developing predictive
models. There will be scope for talks about other
challenges linked to climate change and how
research can help develop policy. Depending
on interest, a visit will be arranged to the new
Birmingham Institute of Forest Research FACE
facility that is investigating the effects of eCO2 on
temperate woodlands.

Details: Programme to be announced in due
course. See TAA website.
Further information: TAA SW Secretary Ray
Bartlett: ray@bairstowe.mysem.co.uk
Venue: Exeter Golf & Country Club, Topsham
Road, Exeter, UK.

10th Oxford Real Farming Conference
Date: 3 and 4 January 2019

Details: Participants come from across the food and
farming sector, with an interest in new agricultural
models, and interested in meeting global food
system challenges in innovative, environmentally
Further information: www.royensoc.co.uk/
sustainable ways. The Conference is a unique
meeting/climate-change-special-interest-group
opportunity to connect with new, young and
and contact Scott Hayward (Convenor) for more
emerging farmers. From those taking over the
details.
family farm, to those innovating in unusual urban
spaces, meet the people putting new models of
Venue: University of Birmingham, UK.
farming into practice, be inspired by those who have
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been farming for some time, and connect with other
farmers facing their own challenges in producing
good food for healthy communities. Details of
themes and programme are yet to be announced.

International Spice Conference
Dates: 28-31 January 2019

Details: The Conference aims to provide a
platform for all stakeholders of the industry,
including the business houses, the spice
Venue: Oxford Town Hall, Oxford, UK.
associations, the policy makers, the farmers
and the end users, to address and interact. The
CCF Annual Symposium
Conference covers topics such as transformation
Date: 11 January 2019
in agriculture, collaboration amongst the different
Details: The Cambridge Conservation Forum stakeholders, challenges and opportunities of
Symposium will be an international and inclusive organic spices, how to handle allergens in spices;
conference looking to integrate opinions from and the crops and markets which covered the
the farming community, the conservation sector demand and supply situation for the major spices
and others who are interested in this highly across different geographies.
topical and fast-moving field. Discussions will Further information: https://10times.com/
explore current developments within the re- international-spice-conference-hyderabad
wilding sector from around the world, and the
effects these have on local livelihoods, nature Venue: Novotel Hyderabad Convention Centre,
Hyderabad, India.
and the economy.
Further information: http://orfc.org.uk/

Further information: www.cambridgeconservationforum.org.uk/

ECHO: Symposium on Sustainable Agriculture and Appropriate Technologies

Venue: The David Attenborough Building,
Date: 12 February 2019
Pembroke Street, Cambridge, UK.
Details: The Symposium will provide a network
International Conference on ‘Climate and training opportunity for those involved in
Change Impacts on Food and Nutrition alleviating hunger and poverty in East Africa. It
Security’
will include three mornings of plenary sessions
featuring knowledgeable and experienced
Dates: 12-16 January 2019
speakers, followed by afternoon workshops and
Details: The conference aims to address the discussion groups led by regional agricultural
challenges of food and nutrition security in the era of development workers and experts. Topics are
climate change through the collation and sharing of currently being finalised for the event.
new research experience and findings in sustainable
Further information: https://cdn.ymaws.com/
agriculture with special reference to food security
echocommunity.site-ym.com/resource/resmgr/
and climate change. The scientific programme
April__Newsletter_-_2018.pdf
includes the following thematic areas: Food and
nutrition security; Climate smart agriculture; Agro- Venue: Naura Spring Hotel, Arusha, Tanzania.
ecology; and Integrated management of plant,
International Conference on
animal and environmental health.

Agriculture and Horticulture

Further information: For further details of the
conference and submission of papers, see website Date: 25-26 February 2019
www.foodsecurity2018.com
Details: EuroSciCon is organising this conference
Venue: Conference Centre, Radisson Hotel, Port which is intended to be a dynamic platform for
of Spain, Trinidad.
renowned researchers of the world to gather and
discuss arising issues, innovations and integrated
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approaches towards the newly evolving Land and Poverty Conference 2019:
Catalyzing Innovation
agriculture and horticulture practices.
Further information: https://agriculture.euroscicon.
com/

Dates: 25-29 March 2019

Details: Organised by the World Bank, this
Venue: Holiday Inn, Paris Marne La Vallee, year’s conference, with its theme of ‘Catalysing
innovation’, will present the latest research and
Paris, France.
innovations in policies and good practice on land
World Agri-Tech Innovation Summit
governance around the world. This Conference
has become one of the largest international
Dates: 19-20 March 2019
events on land governance, attracting over 1,500
Details: World Agri-Tech is an international participants from governments, academics, civil
conference, networking and deal-making society and the private sector.
event for agribusinesses, solution providers,
Further information: www.worldbank.org/en/
entrepreneurs and investors. Our goal is to
events/2018/08/13/land-and-poverty-conferenceaccelerate the commercialisation of advanced
2019-catalyzing-innovation
agricultural technologies by generating global
partnerships and collaborations.
Venue: 1818 H Street, NW Washington, DC,
USA.
Further information: https://worldagritechusa.com/
Venue: Hilton San Francisco Union Square, San T ools and M ethods for M onitor ing, Evaluation, Accountability and
Francisco, USA.

3rd Agriculture
Conference

and

Climate Change

Dates: 24-26 March 2019
Details: Organised by Elsevier, the conference
will focus on the likely impact of climate change
on crop production and explore approaches to
maintain and increase crop productivity into the
future. Topics will include: Modelling climate
change and its application to agriculture; Climate
change and increased agricultural uncertainty;
Abiotic stress; Effects of CO2 on plant growth;
Food security in developing countries; Impacts of
climate change on nutrition, quality and resource
use efficiency; Improving the efficiency of the food
chain; Plant-microbe interactions and climate
change; Reducing the impact of agriculture on
climate change; Innovative breeding practices;
and New crops for a new climate.

Learning

Date: 28 March 2019
Details: A practical, one-day course for
those involved in monitoring and evaluation
of projects and programmes, to provide a
thorough grounding in a range of participatory
monitoring, evaluation, accountability
and learning (MEAL) methods, tools and
approaches. The course includes practical
experience in using key tools such as focus
groups, stakeholder mapping, scalar tools and
beneficiary feedback loops.
Further information: www.bond.org.uk/
learning/tools-and-methods-for-monitoringevaluation-accountability-and-learning
Venue: Bond, 8 All Saints Street, London.

Seeds & Chips

Further information: www.elsevier.com/events/
conferences/agriculture-and-climate-change- Dates: 6-9 May 2019
conference/about
Details: The Global Food Innovation Summit,
Venue: Novotel Budapest City, Alkotas utca ‘Seeds & chips’, is the leading event of its kind,
a place where thousands of innovators and the
63-67, Budapest, Hungary.
world’s brightest minds in food and ag. tech.
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Upcoming events

come together from all over the world to build a Venue: David Attenborough Building, Seminar
better food system for all.
Room, Museum Site, Pembroke Road,
Cambridge.
Further information: www.seedsandchips.
com/#summit
Resistance ’19: The Science of Pesticide
Venue: Fiera Milano, Rho, Milan, Italy.

Resistance

TAA East Anglia Seminar: ‘What Can Dates: 16-18 September 2019
Agriculture Offer to Biodiversity Details: Organised by Rothamsted Research and
hosted at their headquarters in Hertfordshire,
Conservation?’
Date: 15 May 2019

UK, the 8th International Meeting on
Pesticide Resistance will cover the latest work
on resistance to insecticides, fungicides and
herbicides. The programme will include talks,
posters and presentations under three headings
‘Molecular mechanisms and genomics’,
‘Evolution and selection’ and ‘Monitoring,
field studies and IPM’. It will bring together a
wide range of academics, students, industry and
stakeholder representatives to engage with the
insights and strategies arising from the most upto-date research.

Details: TAA East Anglia 2019 Annual Seminar
will be held in collaboration with Fauna & Flora
International (FFI) and Cambridge Global Food
Security (GFS) – both institutional members of
TAA. The theme will focus on what, in practice,
agriculture can do to support biodiversity
conservation. Three speakers are expected
to include Laura Fox (FFI), Martin Kaonga
(TAA member and head of Cambridge Centre
for Environment) and Lisanne Meulendijks
(Cambridge Conservation Research Institute), Further information: www.rothamsted.ac.uk/
who will talk about their experiences in West resistance19
Africa, Southern Africa and Mexico, respectively.
Venue: Rothamsted Research, Harpenden,
Further information: Bookings will open later Herts, UK.
in 2018. Any advance enquiries to Keith Virgo
(eastanglia_convenor@taa.org.uk)
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Call for TAA Volunteers

Call for TAA Volunteers
The TAA’s 40th Anniversary

at introducing more virtual ExCo meetings via
SKYPE to make it easier for people to participate
Next year (2019) will be the 40th anniversary
in meetings.
of the establishment of the TAA. A series of
events to commemorate this anniversary will be Volunteers are needed
announced in the coming weeks. One key, and
very appropriate, challenge for next year will be to We are now requesting volunteer to help the TAA
finalise our new strategy with a view to ensuring with the planning and organisation of events
the success of the Association for the next 40 during 2019, and longer-term, as members of the
years. This will entail changes in the way we ExCo.
fund the Association, the activities we do, how
We are particularly seeking volunteers for the
we govern, and how we communicate internally
positions of Membership Secretary and Treasurer,
and externally. These changes will be based on the
but also for a new Communications and Public
views of our younger members, who will be guiding
Relations role. We would also like to ensure
the Association through to its next anniversary.
succession planning for the positions of Chairman
and Coordinating Editor of our journal Agriculture
The Executive Committee (ExCo)
for Development. Other positions such as General
The TAA runs with the support of volunteers Secretary, Branches Coordinator, and Institutional
in our regions, and globally, on the Executive Membership would also benefit from having
Committee, which manages the Association deputies.
on behalf of the Charitable Trust. Most ExCo
If you have gained something from TAA
members and Trustees have given many years
membership, perhaps now is a good opportunity
of service to the Association, and some now
to volunteer a little of your time to keep the TAA
plan to stand down to encourage a younger and
functioning. If you have an interest in helping in
more gender-balanced team to take on some of
any particular positions, or simply as an ExCo
the ExCo responsibilities. We are also keen to
member, please email the Chairman, Keith Virgo,
ensure smooth succession planning for all ExCo
now on chairman@taa.org.uk.
positions. We need new blood and new ideas if
the TAA is to continue to thrive. We are looking
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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 online 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)

£50

Online Individual Member (online copies £40
of Agriculture for Development)

Institutional Member (printed copies of
Agriculture for Development and online
access for staff)

£120

Student Membership (online copies of
Agriculture for Development)

£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, online 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 have been
received 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

Committee

TAA
Executive Committee
		

UK Regional Branches

		
O
ffice Holders

Scotland

President: Andrew Bennett, Chroyle, Gloucester Road, Bath BA1 8BH. 		
Tel: 01225 851489;
email: president@taa.org.uk
Chairman: Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk CB8 9LU.
Tel: 01440 783413;
email: chairman@taa.org.uk
Vice-Chairman: Paul Harding, The Cliff, Stanyeld Road, Church Stretton, 		
Shropshire SY6 6JJ.
Tel: 01694 722289;
email: vice_chairman@taa.org.uk
General Secretary: Elizabeth Warham, TAA, c/o Montpelier Professional 		
Services, 1 Dashwood Square, Newton Steward, DG8 6EQ, UK.
Tel: 07711 524 641;
email: general_secretary@taa.org.uk
Treasurer/Subscriptions: Jim Ellis-Jones, 4 Silbury Court, Silsoe, Beds
MK45 4RU.
Tel: 01525 861090; email: treasurer@taa.org.uk
Membership Secretary/Change of Address: Linda Blunt, 15 Westbourne
Grove, Great Baddow, Chelmsford CM2 9RT.
email: membership_secretary@taa.org.uk
Institutional Membership: Martin Evans, 35 Cavendish Avenue,
Cambridge, CB1 7UR. Tel: 01223 244436;
email: Corporate_membership@taa.org.uk
Branches Coordinator: Jane Guise, The Barn, Draycot Cerne, Chippenham,
Wilts SN15 5LD. Tel. 01249 758180;
email: branch_coordinator@taa.org.uk
Early Career Membership: Paul Baranowski, 2 Lower John Street, London
W1F 9DU.
email: paul@climate-edge.co.uk.
Agriculture for Development Editors:
Coordinating Editor:
Paul Harding, The Cliff, Stanyeld Road, Church Stretton, Shropshire SY6 6JJ.
Tel: 01694 722289;
email: coordinator_ag4dev@taa.org.uk
Technical Editors:
Brian Sims, Elizabeth Warham, Andrew Ward, Michael Fitzpatrick,
Charles Howie and Alastair Taylor,
email: editor_ag4dev@taa.org.uk
Website Manager: Keith Virgo, Pettets Farm, Great Bradley, Newmarket,
Suffolk CB8 9LU.
Tel: 01440 783413;
email: webmanager@taa.org.uk
Award Fund Chairman/Enquiries: Antony Ellman, 15 Vine Road, Barnes,
London SW13 0NE. Tel: 0208 878 5882; Fax: 02088786588;
email: taa_award_fund@taa.org.uk
Honours Panel Chair: David Radcliffe, 5 Windmill Lane, Wheatley, Oxfordshire
OX33 1TA. Tel: 07887 751848.
email: chairhonours@taa.org.uk
Vacancies Team Members:
Alan Stapleton, Michael Fitzpatrick, and Bookie Ezeomah.
email: vacancies@taa.org.uk

John Ferguson
21 Pentland Drive, Edinburgh, EH10 6PU.
Tel: 07734249948; email: scotland_convenor@taa.org.uk
North of England
John Gowing, University of Newcastle upon Tyne, 1 Park Terrace,
Newcastle upon Tyne NE1 7RU.
Tel: 0191 222 8488; email: northernengland_convenor@taa.org.uk
South-West
Tim Roberts, Greenways, 15 Marksbury, Bath, Somerset BA2 9HS
Tel: 01761 470455; email: southwest_organiser@taa.org.uk
London/South-East
Terry Wiles, 7 Old Stocks Oak, Farnham Road, Liss, Hants GU33 6JB.
Tel: 01730 890228; email: southeast_convenor@taa.org.uk
East Anglia
Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk CB8
9LU. Tel: 01440 783413; email: eastanglia_convenor@taa.org.uk

Specialist Groups
Agribusiness
Roger Cozens, Coombe Bank, Tipton St John, Sidmouth, Devon
EX10 0AX. Tel: 01404 815829; email: agribusiness@taa.org.uk
Land Husbandry
Amir Kassam, 88 Gunnersbury Avenue, Ealing, London W5 4HA.
Tel: 020 8993 3426; Fax: 020 8993 3632;
email: landhusbandry@taa.org.uk
Environmental Conservation
Keith Virgo, Pettets Farm, Great Bradley, Newmarket, Suffolk CB8
9LU. Tel: 01440 783413; email: environment_conservation@taa.org.uk

Overseas Branches
TAA India: Girish Bhardwaj, 144 Abhinav Apartments, B-12
Vasundhara Enclave, New Delhi 100096. Tel: +91 1143 070984;
+91 98 918 74414; email: indian_organiser@taa.org.uk
TAA Caribbean: Bruce Lauckner, c/o CARDI, PO Box 212,
University Campus, St Augustine, Trinidad & Tobago.
Tel: +1 868 645 1205/6/7; email: caribbean_organiser@taa.org.uk
TAA SE Asia: Wyn Ellis, 4/185 Bouban Maneenin, Ladplakhad 66,
Bangkhen, Bangkok 10220, Thailand. Tel: +66 818 357380; email:
seasia_organiser@taa.org.uk
TAA Pacific: Ravi Joshi, Visiting Adjunct Professor of Agriculture,
University of South Pacific, Fiji, and Associate, CABI-SEA,
Malaysia, Tel: +63 998 578 5570;
email: pacific_organiser@taa.org.uk; rcjoshi4@gmail.com
TAA Zambia/Southern Africa: Chris Kapembwa, Plot 30 Kaniki,
Ndola, Zambia. Tel: +260 977 536 825;
Email: zambia_organiser@taa.org.uk
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