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EDITORIAL

Editorial/Accounts

Saluting a great
agriculturalist
A large audience gathered at Reading University in
early June to hear the inaugural Hugh Bunting
lecture (see page 5), delivered appropriately by Peter
Gregory, who knew Hugh for some 25 years and
remembers, as an undergraduate, listening to his
lectures on agricultural botany. Hugh Bunting was
one of the founder members of TAA and fondly
remembered by many of us. He was passionate about
helping the less fortunate in the developing world,
especially in Africa where he had worked in the
earlier years of his career. His involvement in
agriculture ranged from teaching students to
research and policy making, and he has left an
indelible mark on so many facets of agricultural
development worldwide. How very fitting that he will
be remembered through an annual memorial lecture
that bears his name. In future years these lectures
should be golden opportunities for well-known
authorities to champion the causes that Hugh held
so dear during his long and distinguished career.

…..and the Banana
When I saw the cover of this issue with the photo of
bananas, which I took in Barbados, it reminded me
of the recent story in the national Dailies about the
banana plant in the gardens at Clare College,
Cambridge that flowered and produced fruit for the
very first time. No-one will want to eat them because
the plant is the hardy Japanese banana, Musa Basjoo,
whose fruit are inedible. This species was first
introduced to England in 1881 and became a firm
favourite in Cornish estate gardens because of its
exotic appearance and the moderate climate in the
south-west. They were most probably protected in
glasshouses in the winter. At Clare College the plant
has survived the rigours of the not too cold winters,
but its flowering and fruiting must have been a direct
result of the rather hot summer that we have
experienced this year. Will the day ever come when
the edible species and hybrids of Musa produce
bunches of bananas in English gardens? Global
warming is happening and sudden, dramatic
environmental changes might be just around the
corner. Hotter drier summers in temperate regions
and droughts and floods in the tropical areas of the
world are damaging to food production.
Environmental issues must be given a prominent
position on the agricultural agenda.
2

Audited Accounts
2005-2006
Extract of Audited Balance Sheet
as at 30th June 2006
CURRENT ASSETS
Cash at Bank
Current
Deposit
Deduct Current Liabilities
Net Current Assets

768
26,875
(400)
27,243

INCOME/EXPENDITURE
Income
Subscription
Award Fund Donation
CV Directory
Functions/Shows
Inland Revenue
Bank Interest
UK Forum
Expenditure
Membership expenses
Newsletter
C V Directory
Functions Shows
Regional Subvention
CABI outlay
Award Fund Grant & Exps
Management Expenditure
Public Liability Insurance
Auditors Fees
ExCo Meetings
Purchase of Ties
Administration
UK Forum
Total Expenditure
Surplus (Deficit)
Balance b/f 30/06/05

NET CURRENT ASSETS

24,782
17,165
700
1,100
942
639
1,020

46,348

4,402
10,379
226
5,048
2,071
3,319
17,940

43,385

546
344
2,469
819
836
733

5,747
49,132
(2,784)
30,027

27,243

Notes
K
K
K

Current liabilities solely auditors fees
Deficit less than expected but within budget
expectation
Total expenditure exceeded the previous year by
£13,000 due to increased TAAF outlays,
subventions and ExCo expenses but partially
offset by increased TAAF income.
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Appreciation Address

An appreciation of
HUGH BUNTING given at
the inaugural Hugh Bunting
Memorial Lecture at the
University of Reading, 6th June
2006—more an account of his
scientific methods than a
purely biographical note…

A.H.BUNTING
by Andrew Bennett, Jeremy Elston
and Amir Kassam

Andrew Bennett,
TAA President,
delivering the
appreciation
address

Hugh Bunting read Chemistry and Botany at the
University of the Witwatersrand, graduating in 1937
and taking a M.Sc. in 1938. John Philips was
Professor of Botany and gave Hugh’s studies a field
and ecological bias and he continued to enjoy field
botany throughout his career. In 1938 he was elected
Rhodes Scholar for the Transvaal and came to Oxford
to work on glycolysis in barley seedlings with W.O.
James. These laboratory studies led to his first
published work in an international journal. Doctoral
studies are generally more about learning than
startling contributions to scholarship and Hugh’s was
of the first kind. The papers are tidy and tight but
seem vague, as there are no comparisons of the
differences between the few means or any other
statistical analysis. However, the large differences
between means are likely to be biologically
significant. Statistical analysis was such a prerequisite
for publication then. The whole of the volume of the
New Phytologist for 1941 contains 26 research papers,
11 dealing with experiments, and none contain
statistical analysis of any sort.
taa Newsletter September 2006

Hugh went to Rothamsted Experimental Station as
Assistant Chemist in 1941, working with E.M.
Crowther on organic manures, especially comparisons of stages of sewage sludge production with FYM,
straw compost and straw/sludge compost. The
contrast with a plant physiology laboratory must have
been dramatic and the experimental design and
analysis awkward and complex. It was, what Hugh
would never let us call, a frying pan/fire situation.
The long-term fertilizer trials at a number of sites over
several seasons have a remarkable complexity. No
smart, young agronomist, keen for quick success,
would willingly undertake them. Hugh, at least in
retrospect, enjoyed them. There were a large number
of treatments at each experimental site since the
responses to different levels of N, P and K were
required to calibrate the response to different levels of
different forms of sludge and of FYM. The designs
were factorials and errors were estimated from the
high order interactions, some of which were
confounded.
To briefly summarise 113 experiments at 56 places
during seven years is difficult. Each site and each year
shows general and specific characteristics and
interactions. In essence, FYM is the best of the organic
manures, sludge is really just a source of N and K and,
occasionally, of pollutants, and a “well-rotted strawsludge compost, applied at around 30 tons per acre,
can approach a similar quantity of farmyard manure
in its effect on crop yield”.
3
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This work, both in intellectual breath and in intricacy,
and in the intellectual and leadership skills that he
learnt with Crowther, prepared Hugh for his next two
major jobs: the East African groundnut scheme from
1947 to 1951 and the Central Rainlands Station at Tozi
in the Sudan from 1951 to 1956.

forces involved, coupled with a readiness to learn
from them. Pride in the strength and ability of the
organization in which one works, and in its past
achievements, is a very proper emotion; but an
arrogant attitude to the task itself is a sure prelude to
disappointment.”

We have had some difficulty in getting details or even
annual reports of the work at Tozi. We believe that, at
both, he was the director and co-ordinator of the
whole research programme but did not have his own
individual research programme. The groundnut
scheme was, according to Wood, an incredible work
of rush and improvisation. The use of stripped-down
Sherman tanks as tractors must be one of the high
points of “make-do” farming while the motto “give us
the job and we will finish the tools” shows the
difficulties encountered with some of the soils. At
both, he was, in effect, Chairman of the Research
Board and his staff included some very able
agricultural scientists. The work at both operations
required practical recommendations based on
estimates of probability and so was firmly in the
Rothamsted school of experimental design and
statistical analysis. The experience of 113 experiments
at 56 places was paying off.

A crude analysis of categories of papers published by
A.H. Bunting and an even cruder assignment into
“research” or “reviews etc.”

In 1956 he was appointed to the Chair of Agricultural
Botany at Reading, with instructions to widen the
research base of the department and to appoint new
staff. This was a “very large frying pan/small fire
situation”. He taught ecology to a large class of firstyear agricultural students and experimental design to
an honours-year class of agricultural and horticultural
botanists. He was tutor to all the students in his
department and started supervising research students
and developing connections with the surrounding
research institutes.
The nature of his publications began to change at this
time. In 1985, Hugh prepared a bibliography of his
work until then, classifying the publications into eight
groups. His classification and our assignments
within them (see Table) are bound to be arbitrary.
Hugh had, throughout his career, published work
with an ecological slant. His summaries, in 1956 and
1960, of the programme at Tozi are ecological in both
structure and approach. His more substantial survey
of the work for the groundnut scheme, which he
almost dedicates to Canute, ends with a paragraph on
the need for humility: “A final word is necessary on the
need for humility. In all great technical undertakings,
as in scientific research , the mental attitude of those
charged with the direction of affairs must be one of
respect for the facts and humility towards the natural
4

Taxonomy
Biochemistry
Agronomy
and soils
Crop
physiology
Climatology
Development
(technical)
Development
(social and
economic)
Miscellaneous

Total

Research papers

Dates
published

Reviews,
Dates
surveys and published
symposia

12
4
12

5
4
6

1939-82
1941-42
1942-72

7
0
6

1962-80
n/a
1945-79

10

3

1966-71

7

1957-80

10
21

3
1

1975-82
1951

7
20

1961-79
1949-84

10

0

n/a

10

1968-81

10

1

1964

9

1964-84

Few people remain equally wedded to the laboratory
bench or to field plots throughout their careers. Views
of wider fields attract, and attempts to systematise and
generalise call. Hugh, however, had always felt the call
to be useful and doubted, not the usefulness of
science, but his ability and interest to contribute to the
experimental science of his time. The establishment
of the Journal of Applied Ecology in 1964, the “Change
in Agriculture” conference in 1968 and its subsequent
publication, the conversion of his Chair to that of
Agricultural Development Overseas in 1974, his
lectures at the Royal College of Defence Studies from
1970, his work for the International Foundation for
Science from 1982, together with numerous ad hoc
boards, committees, visits, and reports both marked
and fed this change.
An enjoyment of complexity, of people, soils,
landscapes, crops and their environments, and an
ability to work well to awkward deadlines made his
interest of especial value. His courtesy in helping
younger and less robust colleagues and his enjoyment
of discussion are known to many here today. His
ability to accept the need to examine topics
analytically for which standard errors of means could
not be calculated was important and his use of a wide
experience and of intuition was helpful in making
connections and assessing where the important
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relationships lay. His acceptance of schemes and
models was early. (One of us, fresh from the entirely
false triumph of helping erect a model of leaf growth
with double integrals, was surprised that one so old
understood it).
Through his career Hugh changed and developed.
The Arthur Bunting who wrote “We feel it necessary to
state at the outset that we have no intention of
attempting to answer the question, which our
comprehensive title implies” would have been made
minced meat by the pencil, or even worse the green
ballpoint, of the editor, Hugh Bunting.

Hugh wrote of his master, E.M. Crowther,
“Grateful thanks are due ……… above all
to the late Dr E.M. Crowther, under whose
kindly guidance the work was done and
to whose genius this paper is a modest
tribute”. Much the same tribute might
have been paid to Hugh’s unusual ability
to synthesise.
We have been helped by Dr D. Andrews, Dr M. Dennett, Dr P.
Goldsworthy, the British Library, Wincanton Public Library, and
especially by Dr P. Le Mare.

Agriculture Futures: can production and
ecosystem services be delivered?
Peter J. Gregory
Chief Executive and Institute Director,
Scottish Crop Research Institute, Invergowrie, Dundee
My first interactions with Hugh Bunting were as an undergraduate attending lectures in agricultural
botany coupled with a memorable public lecture in the spring of 1970 focusing on the needs for more food
production. This was an exciting time for agricultural scientists as the CGIAR institutes were being
initiated and the skills of researchers, technologists and communicators were in much demand. I have
shaped this lecture around the conversations that I had with Hugh over a period of about 25 years or so;
our meetings were spasmodic but, I think, show how thinking about crop production has changed with time
and, importantly perhaps, what the future may hold.

Trends in crop production
Projected increases in human population together
with an improved diet indicate that current
production of food will need to be raised substantially
over the next few decades. The world’s population has
already risen from 2.5 billion in 1950 to its current 6.5
billion and is projected to be about 8 billion by 2025
(Fischer and Heilig, 1997). Much of this increase will
occur in cities of the developing world and the rising
per capita incomes of this urbanised population will
result in significant increases in the demand for food
crops, meat, fish and forest products (PinstrupAndersen et al., 1999). Cereal production has
increased from 740 Mt in 1950 to about 2,228 Mt in
2005 and will have to increase by another 600 Mt to
meet projected demand in 2025. The increased
taa Newsletter September 2006
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demand is not only for direct human consumption but
also to meet the projected 1.4% annual increase in
cereal feed for livestock production over the next two
decades.
Past increases in agricultural production have
occurred as a result of both extensification (altering
natural ecosystems to generate food products for
human consumption) and intensification (producing
more of the desired products per unit area of land
already used for agriculture). All studies agree that the
future potential to enhance food provision systems
will rely more on the intensification of existing
production systems rather than further extensification. This will be achieved largely by increased yields
per area rather than increased number of crops grown
in a seasonal cycle. For instance, average cereal yield
has already increased from 1.15 Mg ha-1 in 1951 to 3.3
Mg ha-1 in 2003 and is projected to be about 4.2 Mg
ha-1 in 2020. Simultaneously per capita arable land
area has declined from 0.235 ha in 1951 to 0.11 ha in
2003 (Fig.1).

Environmental changes
When last we spoke, Hugh was sceptical about the
importance of climate change to agriculture
suggesting that the major increases in production
would need to occur before climate change became a
serious cause for concern. Nevertheless, other global
environmental change (GEC) has already occurred as
a consequence of increased agricultural activity
including changes in land cover (especially the
conversion of forests to pasture), changes in the
global nitrogen cycle (N fixed anthropogenically now
exceeds that fixed by natural ecosystems) and
increases in the exploitation of rivers and aquifers for
irrigation of crops and for watering of cattle. Such
changes have raised questions about both the
sustainability
and
potential
environmental
consequences of current and future production
systems (Matson et al., 1997). GEC will bring
additional complications to the already difficult task
of providing sufficient food of the right quality to
many sections of society. Improving food provision in
the face of GEC, while at the same time minimizing
further environmental change, is a crucial scientific
issue (Gregory et al., 2005).

Food security

Figure 1. Changes in mean cereal yield (solid line) and mean area per
capita (dashed line) since 1960 (data from FAO; modified from Dyson,
1996).

These long-term increases in cereal production, while
a success story at one level, hide several important
issues. First, although there have been significant
gains in Asia, food is not equally provided for the
world’s population either between or within countries
and in Africa per capita food production has not
increased since 1980. Second, the yields of cereals in
some countries (e.g. Bangladesh and China) are
projected to reach their calculated potential at or
about 2020; sustaining yields at these high levels
indefinitely will pose many challenges especially as
cereal yields are either decreasing or increasing less
rapidly than hitherto in many countries. Finally, it is
the increased production per unit area that is at the
heart of many environmental concerns (Gregory et al.,
2002).
6

By the early 1980s, development agencies had
appreciated that increasing food production alone
was insufficient to ensure that all people had food.
Hugh told the story of his trips to African countries
where food production in peri-urban areas was
stimulated by the establishment of a network of
busses that allowed access to an urban market; he also
remarked that he had never seen a starving man with
money in his pockets. Recognition that food security
depends on robust food systems that encompass
issues of availability, access and utilisation (not
merely production alone), led the international global
change research community to establish the joint
project Global Environmental Change and Food
Systems (GECAFS) in 2001. GECAFS is an
interdisciplinary research programme that aims to
improve understanding of the relationship between
food systems and the earth system. Food systems,
then, involve much broader considerations than
productivity and production alone (Gregory et al.,
2005). They underpin food security, which is the state
achieved when food systems operate such that “all
people, at all times, have physical and economic
access to sufficient, safe, and nutritious food to meet
their dietary needs and food preferences for an active
and healthy life” (FAO, 1996). Food security is
taa Newsletter September 2006
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diminished when food systems are stressed. This can
be caused by a range of factors in addition to climate
and other environmental changes (e.g. conflict,
changes in international trade agreements and
policies, HIV/AIDS) and may be particularly severe
when these factors act in combination.
Climate variability is one of many interacting factors
that affect food security. For example, in studies of
household food security in southern Africa,
climate/environment was only one of some 33 drivers
mentioned as important by householders. Overall,
though, climate/environment was one of the seven
most important factors influencing food security (Fig.
2; Scholes and Biggs, 2004), because of its role both
as an ongoing issue (57% of cases where it was
mentioned) and as a “shock” (43%). The impacts of
sudden shocks such as drought are felt, then, on top
of ongoing long-term stresses, and the low ability to
cope with such shocks and to mitigate long-term
stresses means that the employment of coping
strategies that might be available to others, is at too
high a cost or, simply, unavailable. This effect of
shocks on human societies finds resonance with the
studies on natural ecosystems undertaken by ecologists where the resilience of the system to change
(sudden and/or gradual) is a major indicator of
sustainability. Opportunities are emerging for social
scientists and agroecologists to share their understandings of vulnerability/resilience of food systems
(gecafs.org).

Sustainability and ecosystem services
Hugh’s lectures in agricultural botany stressed the
ecology of systems and the need to think beyond the
needs of producing a crop today. He was, though,
deeply suspicious when we spoke last of the modern
habit of using the word “sustainable” to justify the
continuation of particular production practices. Many
organisations are developing definitions of what
constitutes sustainability, which usually involve
elements of profitable production, environmental
(including biodiversity) protection, and societal wellbeing. For example, Unilever have evolved a definition
that suits their purpose (Sustainable agriculture is
productive, competitive and efficient while at the
same time protecting and improving the natural
environment and conditions of the local communities) and a series of indicators (soil fertility and health,
soil loss, nutrients, pest management, biodiversity,
energy, water, product value, social capital, and local
economy) which are measurable and can be used to
indicate the sustainability or otherwise of combinations of production practices.
Most recently the Millenium Ecosystem Assessment
(2005) used the emerging concept and understanding
of ecosystem goods and services to evaluate the
“health” of the global and regional ecosystem. The
concept brings together the expertise of many
scientific disciplines. Ecosystem goods and services
can be categorised as follows (Constanza et al., 1997):
1. The provision of primary goods such as food, fibre
and bioenergy
2. The regulatory effects of ecosystems on biogeochemical, pest and disease cycles
3. The supporting services such as water cycling and
soil formation
4. The subjective cultural services of landscape
aesthetics and diversity

Figure 2. The seven most frequently cited drivers in 49 studies of
household-level food insecurity in southern Africa. The numbers in the
arrows indicate the number of citations, as a percentage of 555 citations of
33 possible drivers. The drivers shaded in grey were noted as being
chronic, while those in white indicate drivers experienced mainly as
“shocks”. The shaded arrows indicate drivers that acted primarily via
reductions in food production, while the white arrows indicate those
which acted by restricting access to food. (From Scholes and Biggs, 2004.)
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Preliminary monetary values have been ascribed to
this range of services and these show, for example, the
high value of wetlands because of the essential
regulatory and supporting services that they provide;
the provisioning service for produced goods such as
food and fibre represents only about 7% of the total
global services. Much work is still required to develop
these ideas but it has been embraced by many
biogeophysical and socioeconomic scientists as a
framework for analysing the compromises that are
necessary in actually managing land to fulfil multiple
objectives.
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In crop production, while there is at one level an
increasing interest in embracing concepts such as
integrated nutrient management to ensure the
optimal use of fertilisers and manures, and to ensure
the long-term fertility of soils (services 1, 2 and 3
above), in practice there are often constraints to the
sustenance or adoption of such practices. In the midhills of Nepal, for example, cattle manure has long
been the lynchpin of crop production but this system
is currently threatened by the increase in fertilisers
such as urea and by the lack of female labour to collect
fodder from the forests. This is a real challenge to the
future sustainability of cropping in this region. Crop
production, too, makes use of diversity of different
sorts in different regions to sustain it. For example, in
the Andes of Chile, farmers grow multiple types of
potato in the same field to provide a range of different
tubers for different occasions. Similarly, increasing
the genetic diversity of rice and wheat cultivars has
contributed to their improved disease resistance and
yields. Recent research at the Scottish Crop Research
Institute has shown that if barley is to be used for feed
then there are multiple advantages of growing fields
containing mixtures, including reduced incidence of
leaf diseases, reduced lodging of taller cultivars, and
increased yields. The value of arable “weeds” and field
hedgerows for biodiversity and other aesthetic
benefits is being re-assessed by many landowners,
and the increasing participation of UK farmers in
organisations, such as LEAF (Linking Environment
and Farming), which encourage a self-auditing
approach to land management is evidence of the
increasing awareness of the range of ecosystem
services that farmers can influence.

8

The future
Delivering the food and other ecosystem services that
will be required for the expanding, and more
demanding, global population in the early part of this
century poses considerable challenges. Not all
regions of the globe will experience the same
pressures but those of note include:
K For Africa, the challenge to increase production is

considerable, while in much of Asia both
increasing and sustaining present production at
near potential yields will pose many challenges.
The ability of these regions to import food may also
change quickly in the near future if biofuel
production is adopted to any large extent by the
USA, South America and Europe.
K Global environmental changes have occurred in

the last 50 years and the spectre of climate change
is adding uncertainty to projections of food
security. Adaptation of food systems to changed
conditions will undoubtedly be possible in some
regions but other societies will become less
resilient.
K Concepts of societal and ecological resilience are

emerging which may provide a framework in
which sensible compromises for land use may
emerge to meet the multiple objectives of different
groups within societies.
K There will be increasing emphasis on sustaining a

wide range of ecosystem services especially in the
land-demanding societies of Europe and the USA.
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K Research that embraces “an ever-green or doubly

green revolution” is essential both to increase/
sustain agricultural production, but also to
improve the efficiency of use of nutrient, water and
other inputs and thereby reduce their deleterious
effects on other ecosystem services. Technological
improvements such as improved crop/tree
rotations to reduce nutrient leaching and soil
erosion, genetic improvement/enhancement of
crops to take up nutrients and water more
efficiently, and new processes to convert waste to
useful fertilisers will all play their part in this
century. However, people to do this research and to
develop it into practical interventions are also
required and in that regard the future contribution
of the UK appears to be limited.
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White Paper discussions

International Development

Government White Paper on International Development
discussed by TAA with DFID officials
The Executive Committee of the TAA, acting on behalf
of the membership of the Association, maintained a
close interest in the preparation of the new DFID
White Paper on International Development. Several
members attended the speeches made by the Secretary
of State for International Development, the Rt Hon
Hilary Benn MP, and the consultation meetings early
this year.
Subsequently, a meeting was
held between TAA and DFID on
8th June 2006 to discuss a
number of issues. The following record of the meeting will
enable the members to be
aware of the action taken on
their behalf by the Executive
Committee, and give them the
opportunity to make further
comments.

The key points and proposed actions from the
meeting are presented below according to the three
parts of the agenda covered.

Part 1: Opportunities and
suggestions for
consideration by the DFID
White Paper Team

In April, the Executive
Committee wrote a letter to
the Secretary of State
commenting on the 2006
DFID WHITE PAPER CONSULTATION
DOCUMENT ON ELIMINATING
WORLD POVERTY. The letter
was acknowledged by the
Secretary and printed in the
June edition of the
Newsletter.

The DFID White Paper entitled
Making Governance Work for
the Poor was published on 13
July. It can be found at
www.dfid.gov.uk/wp2006
together with a summary of all
the submissions received by
DFID during the consultation
process. TAA members are
invited to make further
comments which can be sent to
the Newsletter Editor as a
source of ideas and issues for consideration at the
next meeting between TAA and DFID that is planned
to take place during the autumn of this year. It is
important for TAA to maintain an interest and
involvement in discussions on DFID’s policies and
strategies, particularly in relation to tropical
agricultural development.

Meeting between TAA and DFID
on 8th June 2006
Present:
DFID: Richard Moberly (Team Leader) and Dan
Bradley (Renewable Natural Resources and
Agriculture Team, Policy Division), and Jonathan
Wadsworth (Central Research Department)
10

TAA (ExCo): Amir Kassam (Chairman), John Disney,
Judy Mann, Roger Smith, Jim Turnbull (Agribusiness
Group), and Elizabeth Warham (General Secretary)

1.ACHIEVING growth with equity
—Ensuring sufficient condition (as opposed to necessary
but inadequate condition) for a
joined up rural-urban economy.
TAA supports the seven key
areas elaborated in Hilary
Benn’s first speech that will
drive DFID’s growth and
poverty reduction strategy and
its emphasis on “growth with
equity”. However, growth with
equity cannot be delivered
based on non-agricultural
growth alone. Adequate and
simultaneous attention must
be paid to growth in agriculture and the rural space,
linked to complementary
growth and developments elsewhere which offer an
effective demand and a market for surplus rural
products at an acceptable price.
The challenge for the DFID policy team is to sell the
message within DFID and the wider community. In
DFID operations, there is more emphasis on policy
dialogue than field-based projects/programmes etc.
with local government taking responsibility. DFID’s
emphasis is on influencing national governments to
implement correct policies rather than supporting
donor-funded projects, and on insuring that country
officers are aware of and then assess the need for
bringing relevant expertise. It is an iterative dialogue
process with DFID in-country offices, other
government donors, private sector and other
organisations to appreciate the role of agriculture in
taa Newsletter September 2006
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their strategy papers (e.g. EC and DFID strategy paper
for Sierra Leone) to ensure that agriculture has a
higher profile. In-country offices access support from
HQ, advisers and consultants, etc. There is strong
emergence of Africa-led interest in agriculture.
Progress will be seen as dialogue on the issues
between Governments, and donors in-country.
2. RAISING the profile of agriculture for poverty
reduction – Agriculture and rural development as a
separate section in the White Paper setting out DFID’s
strategy and commitment in this area.
TAA welcomed DFID’s recent Policy Paper on
Agriculture which recognises the reduced
commitment to agriculture in recent years and
expresses the need to reverse this trend. The profile of
agriculture and rural development should be raised in
DFID’s development strategy, bearing in mind the
current mechanisms for allocating priorities and
development funding.
The DFID policy team have been fighting for a good
reference on the role of agriculture in the White Paper
but the content is likely to be less than they or TAA
would like. The Agriculture and Natural Resources
Management Team are part of the Investment and
Growth Group within Policy Division. Agriculture will
provide a hook, and the challenge for the agriculture
sector is for more flexible thinking than other sectors
which can be more difficult for governments and
donors, etc. Lesson learning from the failure of the
Washington consensus is that one size does not fit all.
It is important not to forget the role of innovation,
science and technology in growth as part of the jigsaw.
Long-term support is needed not only for research,
but also for markets, infrastructure, overall policy and
enabling environment.
3. PROMOTING an enabling environment for
agricultural growth with equity – Generating marketbased agricultural growth for poverty reduction that
promotes responsible stakeholder engagement along
the politics-public sector-private sector-rural communities-civil society continuum, nationally and
internationally.
TAA endorses DFID’s intentions to reduce transaction
costs in supply and value chains, make markets work
better and increase the benefits of international
agricultural trade for the poor. However, for smallscale producers to integrate into the national and
international economies profitably requires effective
organizational support that can assist in: (a)
capturing economies of scale and competitiveness in
production and value-added post-production
processing; (b) providing affordable and reliable
taa Newsletter September 2006

financial and investment support; and (c) creating
regulated agricultural and financial markets that can
offer a fair and favourable return to investment along
the supply and value chains. TAA believes there is an
opportunity for DFID to strengthen pro-poor growth
approaches to agricultural development through a
blended mixture of regulated cooperative and
competitive organizational arrangements that can
promote responsible stakeholder engagement along
the politics-private sector-public sector-rural
communities-civil society continuum. This should
include a provision for increased support for NGOs
and informal community-based organizations to
enable them to play a brokering role in agricultural
and rural development.
The enabling environment is captured more and more
by DFID, linked to the focus on good governance.
Need to encourage entrepreneurs, with the checks
and support required (issue on subsidies). Also, how
do you get politicians to take longer-term view and
encourage sensible government development policy?
4. ENSURING agroecosystem and ecological
sustainability – Fostering integrated approaches to
managing land, water, biodiversity, nutrient and
environmental resources for agriculture, livelihoods,
ecological services and health.
TAA endorses the sixth guiding principle for
agricultural development strategies in DFID’s policy
paper – “ensuring use of the main productive
resources such as land and water and minimize any
adverse impact of increasing productivity on the
environment”. However, TAA considers that the scope
of this principle should be expanded and
strengthened to ensure the application of integrated
approaches to agriculture and land use development
and environmental management, including the
incorporation of agricultural biodiversity and nutrient
management for productivity growth and
sustainability. The White Paper consultation
document poses the question, “What can UK and
other governments do to help developing countries to
grow economies while also managing environmental
dangers?” TAA believes for the agriculture sector,
broadly defined, there are opportunities and a need to
undertake fresh scientific thinking on this question to
ensure that the social, economic, environmental and
ecological dangers and negative externalities of
chemically rich and polluting agricultural practices
are minimized by integrating existing and new
organically and biodiversity rich practices that are
ecologically friendly yet economically productive, and
socio-culturally sustainable.
11
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Important to use a common sense approach, with
fresh thinking and novel approaches, while
capitalising and learning from traditional
approaches. The scope of integrated natural resource
management for agricultural growth with equity must
also strengthen the ecosystem and socio-cultural
foundations of productivity.
5. BUILDING scientific human resources and
institutional capacity – Strengthening human
resource and institutional capacity in the UK in
support of its tropical agricultural development
policies.
6. VALUING tropical agricultural science and
technology for development – Which way forward?
TAA considers that DFID and the UK Government
have now reached a defining moment in terms of the
long-term opportunity and the need to ensure that the
UK’s agricultural scientific and technical capacity is
able to fully contribute to poverty reduction
interventions in the developing regions. TAA requests
DFID to reconsider support to the TAAF Award
Scheme and also address decline in development
courses and young professionals available in the UK.
TAA will provide a proposal on the TAAF Award
Scheme.
The UK has the capacity for good research and good
research for development. UK scientists have the
capacity to apply their knowledge to address very
difficult problems in developing countries, providing
support to local scientists/teams in addressing local
problems. It was acknowledged that there needs to be
effective mechanisms for harnessing the interest and
potential of UK scientists, in the larger development
picture. A new responsive fund managed by BBSRC is
being developed with two thirds of the funding from
DFID. David King is involved in a working group on
development science.
It was suggested by TAA that it is increasingly difficult
to find team leaders from within the UK with the
appropriate skills, and management of projects
overseas is a real challenge. In addition the
Rothamsted International African Fellowship
Programme has noted that candidates often seek
placements with non-UK expertise as they are not so
familiar with the UK. This is thought to reflect a
decline in the presence of UK scientists in Africa.
Strategic research partnerships are important to build
capacity in-country. Issue of UK capacity to support
development needs overseas is not an official concern.
Contracts for various inputs are available, including
consultancies, and contributions from UK
organisations. However, there are many allies outside
12

DFID also concerned about the situation. Opportunity
and scope for TAA, as independent body, to put
forward wider views of the stakeholders to DFID and
to lobby.
7. MAKING agricultural development happen –
Operationalising DFID’s policy
Some TAA members, based on their experiences,
consider that support on the ground in the field, using
Technical Co-operation Officers (TCOs), is the most
effective way of problem solving, transfer of
technology and using funds effectively. TAA believes
that there is a significant opportunity for DFID to
continue to fund specific projects and maintain a
synergistic and complementary balance between that
and general budgetary support.
DFID responded that TCO posts no longer exist as a
result of EU employment legislation. There is a role
for a variety of instruments to be used in development.
Slowing down on budgetary support to give a mix of
support and policy measures, but varies with different
countries. The approach is that if countries can do it
themselves in the health and educations sectors, they
can do it in agriculture too. There is increasing
recognition that there is an advantage to having a
variety of mechanisms for support in-country, where
budgetary support plays a role, but specific projects
may be needed also. Harmonisation of donor input is
primary priority. It is neither efficient nor effective for
all donors to attempt to provide support in all areas.
Effective donor dialogue to increase efficacy and
development impact is essential.

Part 2: What can TAA do to help facilitate
the White Paper process?
TAA has provided its proposals to the team for
consideration in the consultation for the White Paper.
It is anticipated that the White Paper process will be
finalised late July, it will cover a broad spectrum of
development issues and cannot be expected to address
the finer details for all themes. The detail will be in the
development and implementation of DFID policies
and programmes.

Part 3: How can TAA contribute to DFID’s efforts
in operationalising the White Paper?
TAA is a society of more than 900 professionals with
the aim of “bringing together those concerned with
the role of agriculture and poverty alleviation in
sustainable development”. Its membership is
worldwide, with a large concentration in the UK, and
there are a growing number of corporate members
that are actively involved in overseas development. As
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DFID downsizes its technical input, there are
opportunities for expertise from TAA to be mobilised
as needed.
TAA can mobilize strategic discussion around
agricultural themes, e.g. Conference on “Tropical
landscape management for water and agriculture
under rising population pressure in a changing
climate” (planned for spring 2007). DFID would be
interested in details of the Conference which TAA will
provide soonest to seek support and DFID may attend
if possible.
DFID welcomes expansion of TAA to an international
organisation with overseas groups. TAA India is a
good model and can this be replicated more widely in
other countries. Input to the White Paper has been
welcomed. DFID research has remnants to networks
but these are diminishing. It would be helpful to have

a mechanism with which members of TAA could be
contacted regarding different issues at short notice.
Clearer and more accessible information on the sort
of skill-base TAA has to offer would be welcome. TAA
is to explore extent and availability of its expertise that
could provide support to DFID and get back to DFID
for the next meeting.
DFID would welcome dialogue with TAA on a needsbasis. Field-based needs will depend on the country
offices but TAA could be reinforcing messages of
DFID and then be a source of expertise including
field-based expertise linked to TAA’s overseas
branches. DFID would also welcome TAA feedback
from the field where DFID is working, as well as
where it is not. Agreed that TAA would contact DFID
to organize a follow-up meeting in the autumn after
the White Paper has been launched.

Members of DFID and
TAA who attended the
meeting, from left to
right:
Dan Bradley,
Roger Smith,
Jonathan Wadsworth,
Amir Kassam,
Richard Moberly,
Judy Mann,
Elizabeth Warham,
Jim Turnbull,
John Disney

0

H o r i z o n s

w i d e n

f o r

t h e

T A A ?

According to an article in the journal Science, quoted by Lewis Smith in the
Times (26th May 2006): Tropical regions have spread out from the Equator
by about 225 km in 27 years. One of the American researchers from the
University of Utah was quoted as saying: It’s a big deal.
The tropics may be expanding and getting larger.
Perhaps this offers hope for widening the catchment area of the “tropical”
element of the TAA, and increased membership?
Keith Virgo
taa Newsletter September 2006
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Article

Joint WHO-FAO Global Fruit and Vegetables (GlobFaV)
Initiative for Health and Livelihood
Alison Hodder, Amir Kassam, Eric Kueneman and Ingrid Keller
Justification
Fruits and vegetables are an important part of healthy
diets as they contain vitamins, minerals, essential
micronutrients, fibre, vegetable proteins and other
biofunctional components. When consumed in
sufficient amounts they may help prevent a range of
non-communicable diseases (NCD) as well as
alleviating micronutrient and vitamin deficiencies.
Low fruit and vegetable intake is among the top ten
selected risk factors for global human mortality and
poor health. The daily minimum intake
recommended by the Joint FAO-WHO Expert
Consultation on Diet, Nutrition and Prevention of
Chronic Diseases (WHO 2003) is 400 grams per
person per day, or about 150 kg per person per year.
Overall consumption of fruits and vegetables per
capita falls far short of this, being generally in the
range 20-50% of the minimum recommended level. In
developing countries, women and children and those
afflicted with HIV/AIDS suffer disproportionately
because of their relatively higher needs for vitamins,
minerals and micronutrients.
Raising the consumption of fruits and vegetables is an
integral part of the overall promotion of a healthy diet,
which together with physical activity, is effective in
combating diseases and enhancing human health,
longevity and productivity. Furthermore, increase in
fruit and vegetable supply, processing and
distribution, involving household units, small-scale
production and local service sectors can improve food
and nutrition security and livelihoods, providing a
source of increased production diversification,
income and employment opportunity in the entire
food chain. Most people and governments do not
adequately understand this due to lack of information
and conducive interventions. Thus, politically, socially
and educationally, the role of fruits and vegetables for
effective human and economic progress has remained
an undervalued development instrument.

The Global Fruit and Vegetables
(GlobFaV) Initiative
In the light of the above and responding to several
international declarations, WHO and FAO launched a
Global Fruit and Vegetables Initiative for Health in
14

Geneva in June 2003, and elaborated a framework for
action at the national level in Kobe, Japan, in
September 2003. The primary combined role of WHO
and FAO in the GlobFaV Initiative is that of joint
conveners to facilitate action at the national and international
level. The Initiative combines the complementary
technical roles of WHO and FAO alongside those of
other international organizations that are actively
promoting fruits and vegetables for health and
livelihoods.
WHO and FAO are promoting the GlobFaV Initiative
as part of the implementation of:
K WHO’s global strategy on diet, physical activity and

health, and strengthening existing systems to
monitor and evaluate NCD risk factors, including
fruit and vegetable intake,
K FAO’s programmes for poverty alleviation and food

security, the promotion of small-scale production
and good agricultural practices, and the
maintenance and development of databases and
information management systems on fruit and
vegetable production, consumption, distribution
and trade.
The GlobFaV Initiative also:
K contributes directly to the attainment of the UN
K

K
K

K

Millennium Development Goals;
supports the commitments of member states made
at the International Conference on Nutrition (ICN,
1992) and the World Food Summit (WFS, 1996 and
2002);
responds to the WHO Global Strategy on Diet,
Physical Activity and Health (WHO, 2004);
builds on the agreed intentions of: the WHO-FAO
partnership established at the Third Global Forum
on Non-Communicable Disease Prevention and
Control held in Rio de Janeiro in 2003;
institutionalizes the Joint WHO-FAO Fruit and
Vegetable Promotion Initiative outlined and agreed at
Geneva in August 2003; and

K operationalizes the “Kobe Framework” for Action at

national level elaborated and agreed at the Joint
FAO-WHO Workshop on Fruit and Vegetables for
Health held in Kobe, Japan in September 2003.
taa Newsletter September 2006

2 Sep2006NLweb

24/8/06

10:02 pm

Page 15

tropical
agriculture
association
Article

Development Goal and Objectives
The goal of the GlobFaV Initiative is the improvement
of health and livelihoods through the promotion of
adequate supply, availability and consumption of fruit
and vegetables. An internationally facilitated advocacy role
forms the basis for achieving this goal by catalyzing
and supporting national, regional and global action
among relevant bodies. In particular, the international
advocacy programme of the GlobFaV Initiative is
aimed at strengthening national planning and coordination to promote awareness and learning,
strengthen policy formulation, and to build institutional capacity for coordinated action.
The specific objectives of the GlobFaV Initiative are to:
K stimulate dialogue to encourage effective national

policy planning and reform, and advise governments
and international organizations, NGOs and donors
on fruit and vegetable programmes and policies to
enhance awareness and understanding of the role
of fruits and vegetables in the prevention of
diseases and ill health;
K catalyze and support ongoing and future national

actions across regions for the development of
successful integrated field programmes on fruit
and vegetables;
K support the development of human resources and

institutional capacities across regions required to design and implement comprehensive and integrated
fruit and vegetable promotion programmes, and
strengthen the scientific knowledge base and
literacy regarding health, social and economic
benefits of fruits and vegetables;
K facilitate inter-country, regional and international

collaboration and exchange of information and knowledge
regarding best practices, strategies and impact
from fruit and vegetable promotion programmes.

Operational Framework
For the current pilot phase of the GlobFaV Initiative,
the operational framework for governance and
implementation has been kept light and comprises
three complementary enabling components:
K Joint WHO-FAO Scientific Advisory Group (SAG): This

operates mainly in a virtual mode under the policy
guidance of the respective technical departments of
FAO and WHO and has primary responsibility for
the oversight of policy and programme operations
of the GlobFaV Initiative. It advises on scientific
and technical matters, including recommending
priorities and strategies, and monitors performance.
taa Newsletter September 2006

K Technical Secretariat: This provides a resource base for

the implementation of the specific objectives of the
GlobFaV Initiative and promotes a collaborative
international network of institutional partners including
international organizations, producers, marketing
and consumer associations and NGOs. It operates
an Internet portal for exchange of information and
dialogue for the horticultural community. The
Secretariat is also charged with evaluating national
proposals for donor funding and assisting the SAG
in its strategic functions. Initially, staffing consists
of one full-time officer and secretary/assistant base
in FAO, with visiting staff from WHO and other
network partners.
K National Coordination Teams (NaCT): These are multi-

stakeholder teams drawn from existing structures
to broaden the health-agriculture partnership. They
will champion the cause, build consensus and
political will, mobilize campaigns and domestic
resources, and provide leadership. Each NaCT will
be supported by a technical secretariat that will be
responsible for designing and implementing
specific interventions under its guidance.

National Actions
These are being promoted by campaigns facilitated by
WHO and FAO in collaboration with other relevant
organizations to focus public attention and action on
fruits and vegetables and make the goal of the
GlobFaV Initiative a practical reality for millions of
people. The GlobFaV Initiative is specifically
encouraging the development and implementation of
national action plans to promote fruit and vegetables
as elaborated in the 2004 Kobe Framework. These will
be promoted in up to 6 pilot countries in different
developing regions during its first phase (2006 to
2010) and involve a wide range of stakeholders
including civil society and private sector.
The design of any targeted national action will depend
upon the particular problems and opportunities that
fruit and vegetable promotion actions seek to address
along the urban-to-rural continuum. It will consider
the prevailing patterns of human nutrition and health
needs and interventions, including the role of
education, production capacities, traditional farm and
dietary practices, and ongoing fruit and vegetable
promotion programmes (including school-feeding
programmes). The roles of all the actors in the
supply/value/marketing chains such as the producers
(including homestead and school gardens, urban
agriculture), traders, different types of consumers,
policy-makers and media in enhancing the safe
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production, supply and consumption of fruits and
vegetables will be taken into account.
Specific national actions will define the tools
necessary for spreading knowledge and information,
raising awareness and building national ownership,
and for mobilizing the public to support actions for
setting priorities, policies and allocating resources in
a given country. Such national actions and campaigns
will incorporate the guiding principles and the
consumer and supply networks elaborated in the 2004
Kobe Framework. They will promote good agricultural and marketing practices, and take into account
the linkages with all the enabling government and
civil society sectors in the economy. These include
food processing and storage, transport and marketing, research, extension and education, and media
and communication, thus constituting a potentially
win-win opportunity for all stakeholders along the
supply and marketing chains.
Through national actions, the GlobFaV Initiative is
aiming to establish a series of successful case examples
of integrated national multi-stakeholder interventions, as an effective basis for promoting future incountry actions to increase fruit and vegetable
production, availability and consumption. Such
successful integrated national level field cases will form the
basis for within and between country replication and scaling.
Donor funding is now being invited for the
development of the country specific action plans
particularly the setting up of multi-stakeholder
National Coordinating Teams including National
Coordinating Secretariats and designing budgeted
national plans of action for an initial four-year period.
Countries that may participate in the pilot phase will
depend on donor interest and availability of funds,
and will be selected from: Ethiopia, Mozambique,
Angola, Thailand, Ghana, Cape Verde, Brazil,
Venezuela, Jordan, Lebanon and South Pacific Island
Countries. A workshop to provide guidance and
training for the formulation of national action plans
in support of the fruit and vegetable sector in
Lusophone countries was held in Lisbon, Portugal in
September 2005. Similar workshops are expected to
be held for other countries/regions.

Evaluation of Outcomes and Impacts
Positive outcomes at the national level are expected
along entire supply and value chains, but the main
outcomes for monitoring and evaluation will be the
increased productivity, availability and consumption
of fruits and vegetables. Accompanying changes in
awareness, knowledge, policy and capacity building;
16

and their longer-term impact on improving nutritional status and health profiles, decreased consumer
price, and increased income and employment will also
be monitored and evaluated as will operational and
implementation aspects such as delivery effectiveness
and coverage. Successful approaches and practices
through case studies will provide a basis for drawing
lessons, learning, replicating and scaling out. The
whole of the GlobFaV Initiative will be independently
evaluated periodically, at the end of the pilot phase,
and then every 5 years.

Beneficiaries and Stakeholders
The primary beneficiaries will be the populations of
the selected countries along the food chain from
production to consumption, and those who provide
input, processing and marketing services. Consumers
will benefit, through increased and affordable fruit
and vegetable intake, in terms of improved nutritional
and health status. In particular, women and children
would capture a significant share of direct benefits
because of the homestead and school gardening
components of national interventions.
Producers will also benefit through improved socioeconomic status resulting from increased production
and marketing of fruits and vegetables. Because of the
economic multipliers related to inputs, output
handling and value added from processing, distribution and marketing services, economic benefits will
accrue in terms of increased income and employment
along the various supply and value chains. In the case
of neighbourhood markets in rural and urban centres,
women will benefit proportionately more because of
their greater involvement in the retail trade
The GlobFaV Initiative will foster a network of a large
number of national and regional fruit and vegetable
programmes, involving NGOs, UN and other
international organizations, universities, extension
services, national and regional research organizations
and donors. The national programmes in turn will
connect to national agencies in the agriculture,
health, education, trade and industry sectors, and to
service sectors for processing, distribution and
marketing, farmer and producer organizations, and
other civil society stakeholders. Within FAO and
WHO, the Initiative will closely collaborate with other
units that work at headquarters and field on topics
relevant to fruit and vegetable promotion for health
and livelihoods. All of these will be indirect
beneficiaries of the GlobFaV Initiative and its national
programmes.
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Indicative Budget
The estimated core budget for operating the Joint
WHO-FAO Scientific Working Group and the Technical Secretariat for a 4-year (2006-2010) pilot phase is
US$ 1.3 million. This includes the costs for staff and
overheads, oversight and backstopping activities
including performance monitoring, three regional
workshops, country specific advocacy work, and
maintaining a portal facility for information exchange
and dissemination.
Specific national actions will be funded by a range of
donors and may also include government contributions, depending on donor and country interests and
priorities. A budgeted multi-donor proposal to
support the pilot implementation of national action
plans over a 4-year period in up to 6 developing

countries is estimated at US$ 7.5 million. Each
country proposal is estimated to cost US$ 1.25
million, and includes the costs for the formulation of
national action plan including planning workshop,
staff and overheads, oversight and programme
activities including performance monitoring and
evaluation.
Alison Hodder, Horticultural Crops Group, Plant Production and
Protection Division, FAO, Rome. (Alison.Hodder@fao.org)
Amir Kassam, School of Agriculture, Policy and Development,
University of Reading, Reading RG6 6AR.
(Kassamamir@aol.com)
Eric Kueneman, Plant and Grassland Service, Plant Production
and Protection Division, FAO, Rome. (Eric.Kueneman@fao.org)
Ingrid Keller, formerly with Primary Prevention of Chronic
Diseases Unit, WHO, Geneva.

Irrigation in the context of the
zero-tillage systems in Brazil
Genei Antonio Dalmago and Homero Bergamaschi
Introduction

Zero-Tillage

The main preoccupation for farmers, and those
involved in agricultural research and extension, is to
mitigate or minimize risks in production systems. The
productive capacity of soils also needs to be
maximized and environmental degradation reduced.
Although increasing access to new genetic materials
has improved crop potential, farmers are still
preoccupied in maintaining or (if possible) in
increasing the productive capacity of soils and
minimizing the effects of adverse climatic conditions.

The zero-tillage was introduced to cereal cropping in
the Southern Region of Brazil by the end of the 1960s,
with the main objective to preventing soil erosion and
compaction. The expansion to large areas occurred in
the 1980s and a major increase in the tropical
Brazilian regions occurred from the 1990s. As the use
of soil has become more and more intensive (in
general by two cropping cycles per year) the problems
of soil conservation have increased, so demanding
improvements in management. However, new studies
and understanding of the interactions involving the
soil-plant-atmosphere continuum as a whole system
only began in the middle of the 1990s. According to
the Brazilian Federation of Zero-Tillage (Federação
Brasileira de Plantio Direto na Palha, 2005) the zerotillage system covered around 22 millions of hectares
in the cropping season of 2003/04 all over the country.

There has been a great emphasis on tillage systems for
improving soil productivity. One of the most important practices of soil management is zero-tillage (also
known as no-tillage), which has had a positive impact
on both economical and environmental aspects, even
when its implementation and management is not well
established. Irrigation is also important in mitigating
the effects of drought periods. Generally, irrigation
tends to be suitable only when farmers have adequate
financial resources, technological capability and
water availability on the property. In the subtropical
and tropical cropping regions of Brazil, the recent
tendency has been the combined use of irrigation and
no-tillage. Sometimes, however, farmers do not have
sufficient knowledge to understand and manage the
interactions of the two practices when they are used
together.
taa Newsletter September 2006

Irrigation
The effective irrigated area in zero-tillage is unknown
today, but has the potential to occupy almost all the
current rain fed cropping areas. In relative terms the
current irrigated area is relatively small, because
Brazil has around 3 millions hectares under irrigation
(Bernardo et al., 2005). Moreover, more than 1 million
hectares of irrigated crops are mostly devoted to
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flooded rice production, which represents more than
90 percent of the irrigated crops in the State Rio
Grande do Sul (the southernmost Brazilian State).
Nevertheless, Brazil has the potential to extend the
area to around 16 millions hectares. In addition, there
are plain soils that would represent an additional
increase for irrigation of about 33 millions hectares
(Santos, 1998, cited by Paz et al., 2000). These are
mostly devoted to grain production, located in the
subtropical Southern and Southeast Regions and
more recently in the tropical Central Region - the new
agricultural frontier. The semi-arid Northeast Region
has a secular tradition in the use of irrigation and
there has recently been a fast increase in irrigated
areas for producing fruit for export, with a high level
of technology.
The benefits of irrigation for field crops are widely
known. For example, maize is very sensitive to water
deficits and has a clear potential to respond to high
levels of technology. When irrigated, its productivity is
very high in the absence of a water deficit between
flowering and the beginning of grain filling
(Bergamaschi et al., 2004). In a ten-year series of
experiments using different irrigation levels, an
average grain yield of slightly more than 10 tons per
hectare was obtained in the subtropical region of Rio
Grande do Sul State, where maize yield used to be very
low compared to traditional producers such as the
USA and Argentina. In the same period, the grain yield
in non-irrigated areas had an average of less than 6
tons per hectares, ranging from 1.5 to 10 ton per
hectare (Bergamaschi et al., 2006) due to the very high
variability of the summer season rainfall distribution.

Effects on soil
The use of zero-tillage increases crop production,
because it influences the physical, chemical and
biological properties of the soils. Field studies conducted in Southern Brazil showed that soils managed
with the zero-tillage system may improve water
availability for maize crops by delaying the water
deficit for up to 15 days compared to the conventional
tillage system (Dalmago, 2004). Consequently, the
impact of water deficits may be reduced and the
efficiency of irregular rainfall may be improved. One
of the most important effects seems to be alterations
on the soil pore size in the range from 50Ìm to 8.9 Ìm,
responsible for storing the available water for plants
in the soil profile. According to Dalmago (2004), the
zero-tillage system tends to increase the quantity and
diameter of pores that favour water retention, in
particular in the upper layers of the profile close to the
18

soil surface. It was observed that soils under zerotillage could retain around 70 percent of the available
water for plants from field capacity down to a matric
potential of -0.08MPa (the limit for tensiometry). By
contrast, conventionally tilled soils may retain
something above 50 percent of the available water for
plants in the same range of matric potential. Other
investigations have also shown that the water
infiltration in zero-tillage soils is improved; losses of
water and soil caused by superficial runoff tend to
decrease, so reducing soil erosion and increasing soilwater storage and water availability to plants.

Water relations
Evidence has shown that the zero-tillage system tends
to change the water relations of the entire soil-plantatmosphere system. It may influence plant growth
(including the rooting system) as well as the
microclimatic conditions at the crop canopy. This is
significant since the water conditions of any crop tend
to respond through the interaction of these three
elements (or subsystems). Zero-tillage may change
the water flow and the soil water availability,
modifying the components of the soil-water balance.
It affects both the flow of incoming and outgoing
water at the soil surface and particularly water storage
in the soil profile, and improves most of the
components of water balance in the soil. The straw on
the soil surface can reduce evaporation from the soil
surface by about 25 percent just after each water
application (two or three days), when the water losses
to the atmosphere are very high. However, it causes an
opposite trend in the following days as the soil drying
proceeds, being about 8 to 35 percent more
evaporation in zero-tilled soils than in bare soils
(Dalmago, 2004).
Some important points have to be considered when
using irrigation combined with the zero-tillage
system. Zero-tillage is not a definitive solution for the
problems of water deficit and hence it should not be
an alternative to the adoption or expansion of
irrigation in tropical and subtropical lands. On the
contrary, the zero-tillage system can be combined
with several new technologies, in particular irrigation.
Since zero-tillage improves most of the components
of the water balance in the soil, it must improve the
efficient use of water by crops, may increase the
production of biomass and hence the quantity of
residues on the soil surface. However, the increased
soil-water availability in the combined irrigation and
zero-tillage system may enhance the decomposition
rates of vegetable residues. Field experiments have
taa Newsletter September 2006
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Figure 1. Soils under intensive conventional tillage get susceptible to losses of water by runoff, reducing its infiltration and retention into deeper layers
of the profile. The soil compaction by machinery reduces the soil-water storage, since it modifies the geometry of the soil porosity. Heavy rainfalls or
irrigations tend to produce crusting in the soil surface, which difficult the emergence of seedlings.

Figure 2. Soils in zero-tillage are protected from the impact of raindrops from heavy precipitations (rainfall or irrigation) because of the straw on the
surface, so reducing the runoff and increasing the infiltration into the soil profile. Hence losses of water, sediments and fertilizers are reduced, whereas
the soil-water storage is increased, so improving the water availability to plants. These aspects are very important for the management of irrigated
cropping areas, in particular in tropical and subtropical regions.
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shown lower stocks of carbon and nitrogen in the
superficial layers of irrigated than in non-irrigated
zero-tilled soils (De Bona, 2005). Thus, the
management of irrigation associated with zero-tillage
must have adequate criteria to avoid decreasing of the
organic matter in the upper layers of the soils, in
particular in regions with high temperatures, as is
common in most of the Brazilian tropical areas, in
particular in the “Cerrado” Region. De Bona (2005)
emphasized that the use of sprinkler irrigation must
be associated with appropriate soil management,
which involves a minimum of soil disturbance and
adequate rotation of crops with high productivity, in
order to increase the addition of carbon to the soil.
Another aspect of zero-tillage is the reduction of the
runoff, decreasing the losses of water and soil
sediment. With this system, it should be possible to
apply higher amounts of water in each application
where the topography is irregular, so reducing costs
and risks by losses of soil, water, and nutrients.
However, this is a critical aspect of the zero-tillage
system found in Southern Brazil that needs further
study, since the problem of soil erosion is not fully
solved yet. When using zero-tillage, especially where
the system is not well established in the area, farmers
have frequently adopted a “downhill” sowing system,
so exposing the soil to the action of heavy rains and
causing significant losses of water, soil sediment and
nutrients by runoff (from rainfall or irrigation).

Root growth
The zero-tillage system also modifies root growth and
distribution in the soil profile. If the water supply is
regular and sufficient at the beginning of the crop
cycle, the growth of plant roots tends to be smaller
than in the case of limiting water conditions
(Dalmago, 2004). In zero-tillage soils there is also a
tendency for higher concentrations of nutrients and
water content to occur in the upper layer of the profile;
this also reduces root growth throughout the soil.
This may be significant for irrigation management by
reducing both the amount of water and the interval
between each water application. By contrast, where
there is a limited water supply during vegetative
growth (even with a low water deficit), the rooting
system tends to have a deeper distribution in the soil,
thus allowing increases in water quantity applied and
in the interval between irrigations. This is likely to
occur in the subtropical areas of Brazil and
neighboring countries, due to the high variability of
the rain distribution during the spring-summer
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seasons, and particularly considering the influence of
the El Niño – La Niña phenomenon.
According to Bergamaschi and Dalmago (2006), there
are many aspects to take into consideration regarding
the sustainability of the cropping system as well as the
entire ecosystem. As irrigation is introduced in large
zero-tillage cropping areas, both practices may
promote reciprocal improvements in terms of
technical, economical, and ecological advantages.
They support each and interact to improve the
sustainability of the cropping system and the
environment as a whole.
Dr G.A Dalmago is Agronomist at the Universidade Estadual
do Rio Grande do Sul, Encantado, RS. Brazil. Email:
gdalmago@hotmail.com.br
Dr H Bergamaschi is Agronomist at the Universidade Federal
do Rio Grande do Sul, Porto Alegre, RS. Brazil. Email:
homerobe@ufrgs.br
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AGM AND ANNUAL MEMORIAL LECTURE
ROYAL OVER-SEAS LEAGUE, PARK PLACE,
ST JAMES’S STREET, LONDON SW1A 1LR
(see map on page ii for directions)

WEDNESDAY, 13TH DECEMBER 2006, 5.00 P.M.
AGENDA
1. Apologies
2. Minutes of AGM of 14 December 2005 vide March 2006 Newsletter
3. Matters Arising
4. Reports from Officers
5. Adoption of Audited Accounts
6. Approval of Auditors
7. ExCo Elections
8. Business Plan
9. AOB

THE 24th ANNUAL RALPH MELVILLE MEMORIAL LECTURE
At 6.30 p.m.

DR M. JOACHIM OTTE
Coordinator of the Pro-Poor Livestock Policy Facility
FAO, Rome



‘’SMALLHOLDER

LIVESTOCK KEEPERS IN THE ERA OF GLOBALISATION’

THE ANNUAL REUNION
will be held from 7.30 p.m.
A hot fork-buffet will cost £18 per person
To:

Elizabeth Warham, General Secretary TAA, PO Box 3, Penicuik, Midlothian EH26 0RX

I/We*..................................................................... will/will not attend the 2005 AGM, Memorial
Lecture and Reunion. A cheque to the value of £..............................., made payable to the Tropical
Agriculture Association is enclosed.
* Please print clearly!
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AGM VENUE
ROYAL OVER-SEAS LEAGUE, PARK PLACE,
ST JAMES’S STREET, LONDON SW1A 1LR

How to get to the London Clubhouse
Tube to Green Park (Piccadilly, Jubilee or Victoria lines), take exit marked Buckingham Palace,
walk past the Ritz Hotel turning right into Arlington Street. At the end of Arlington Street there
are some steps, down the steps to the front entrance (approx. 5 minutes).
Buses stop outside the Green Park tube station on Piccadilly, numbers 8, 9, 14, 19, 22 and 38,
running west to Hyde Park Corner, Victoria and Knightsbridge, and east to Piccadilly Circus and
Holborn.
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South-West
Thursday 19th October 2006:
Seminar on Underutilised Crops at Lackham Countryside Centre, Lacock,
Wiltshire organised with the Centre for Underutilised Crops, University of Southampton
Programme
10.00 Tea/coffee and Registration.
10.30 TAA notices and Introduction by the Chairman.
10.40 Why and Which
Professor J. Trevor Williams
11.20 The Use of Underutilised Crops for Agricultural Diversification
Dr. Sayeed Azam Ali, University of Nottingham
12.00 Potential Answers to Climate Change by Adoption of Underutilised
Crops
Colm Bowe, University of Southampton
12.40 Discussion of the morning papers
13.00 Buffet luncheon in the Conference Centre.
14.00 Sustainable Utilisation of Wild Produce
Ian Martin of the Eden Project
14.40 Products and Marketing of Underutilised Crops
Cyril Lombard of PhytoTrade Africa
15.20 Final discussion session
16.00 Tea and departure
Please register in advance with the conference convenor George Taylor-Hunt (01626 362782;
email: southwest_organiser@taa.org.uk). Capitation fee at the door will be £17.00 for members and
one guest each and £20.00 for visitors. The Lackham Countryside Centre is at Lacock, Wiltshire
on the A350, three miles south of Chippenham, seven miles south of Junction 17 on the M4.
The College/Centre entrance is north of Lacock village off a roundabout just south of the
Chippenham byepass.
Thursday 4th January 2007:
AGM and New Year Luncheon at Exeter Golf and Country Club with short presentations and
business in the morning. Volunteers to give papers please contact George Taylor-Hunt by phone
or email.
Thursday 27th March 2007:
Organic farming to be held at in the Weston super Mare area.
To be convened by Tim Roberts (01761 470455 and email: robtimk@aol.com)
Friday 18th May 2007:
Malawi to be held at Bicton Agricultural College, Devon.
To be convened by Bill Reed (01258 820245 and email: mabreed@lowerhains.freeserve.co.uk)
Thursday 18th October 2007:
Access to Improved Seed Supplies to be held at the Westonbirt Arboretum
To be convened by Charlie Riches (01934 842453 and email: charlie@riches27.freeserve.co.uk)
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Scotland/Borders
March 2007:
A meeting on
“Fair trade market for fishery products”
will be held at the University of Stirling.

©TinaBoneUK 2005

Jungle Vine

(iv)
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Green manures in Tanzania:
A technology whose time has come?
C. R. Riches
Soil fertility depletion contributes to
low per capita food production and
poverty in sub-Saharan Africa. Crop
yields are no better now than 20 years
ago…
Indeed many communities in Tanzania have observed
falling yields of rain-fed upland crops in living memory.
Recent estimates from the International Fertiliser
Development Center1 have drawn attention to the
scale of plant nutrient loss through erosion and nutrient
mining. While average fertilizer use in Tanzania was less
than 2 kg ha-1 in 20022, loss of nitrogen, potassium and
phosphorus was estimated at 61 kg ha-1, one of the
highest annual rates in Africa. An associated problem,
often indicative of soil fertility decline in East and
Southern Africa, is increasing infestation of cereals by
the parasitic witchweed Striga asiatica that thrives in
nitrogen deficient soils. Research, district council
extension and NGO staff have been working, through
projects funded by the DFID Crop Protection
Programme, with farmers in upland rice producing
areas of Kyela District, rice and maize growing villages in
Matambo Division of the Ulugulu Mountains and with
the maize-based system in Muheza district,Tanga Region
since 2000 to identify low-cost approaches to increase
agricultural productivity. Low crop vigour on Strigainfested impoverished soils was identified as one the
most important constraints by communities in each of
these areas.
Initially, farmers in Kyela learnt from on-farm trials that
rice yields could be increased by an average of 821 kg
ha-1 (88%) while Striga number fell by 80% through
application of 50 kg ha-1 nitrogen as urea. Despite
these gains farmers were not prepared to purchase
fertilizer due to a lack of liquidity during the planting
period and an unwillingness to participate in the
available seasonal loan scheme that required repayment
at harvest when rice farm gate price was as little as 30%
of the price two to three months later. It was therefore
decided to re-visit the use of green manures in legumetaa Newsletter September 2006

rice rotations using either Crotalaria ochroleuca or
recently introduced cultivars of pigeon pea that are
resistant to the devastating wilt disease (caused by
Fusarium udum) that is common throughout East Africa.
Some Kyela farmers remembered researchers planting
Crotalaria in the area a number of years ago but there
had been no follow-up to provide farmers with seed for
their own evaluations. Farmer groups in four Kyela
villages tested the rotations and achieved average rice
yield increases in 2003 and 2004 of 1114 (108%) and
827 (72%) kg ha-1 respectively when planting after a
one-year break and an additional 119 kg ha-1 (18%)
when planting rice in 2004 after pigeon pea. The
disappointing result with pigeon pea was related to
establishment of sparse plant populations. Knowledge
of the use of legume-rice rotations was disseminated to
a further five communities and farmer-managed rice
crops monitored in 2005 showed mean yield gains of
791 (74%) and 487 (46%) kg ha-1 when planted after
Crotalaria or pigeon pea compared to continuous rice.
Following visits to Kyela by lead farmers and extension
officers, farmer groups in Matambo initiated trials with
the rotations for rice and maize. Across 16 sites in 2005
maize yield was increased by 180% and 153% following
Crotalaria and pigeon pea respectively from 296 kg ha1 under continuous cultivation.
Few farmers in Muheza district apply fertilizer to maize.
It is not available in villages here necessitating a day-trip
by bus to agricultural input stores in Tanga and farmers
believe the rainfall in recent years has been too
unreliable to justify such an investment. This is a
bimodal rainfall area and since 2002 rainfall was below
average in four of the five seasons when trials took
place, with three of the masika long-rains seasons being
more than 25 % below average and two of three vuli
short rains being below the long-term average. Indeed,
maize failed completely in vuli of 2003 and the
subsequent 2004 masika season. Farmers need lowcost fertility management practices in this difficult
environment and they tested maize in rotation with
three green manures. Data from masika season maize
crops on 20 farms in 2005 indicated average yield gains
of 1105 (79%), 863 (62%) and 667 (48%) kg ha-1
21
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Scotland/Borders Seminar on Sustainable Land Management organised with the
University of Newcastle upon Tyne and the North of England Soils Discussion Group
and held at the University, 6th April 2006
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following a one-season break crop of Canavalia
ensiformis, Mucuna pruriens and Crotalaria respectively.
For an effective contribution to the nutrition of the
subsequent maize crop at least 30 kg fertilizer
equivalent nitrogen ha-1 is needed from a green
manure3. Estimates of biomass dry matter, assumed to
include 3% N, indicated that this was achieved at 92%
of farms where Canavalia was grown, but at only 83%
and 47% of sites for Mucuna and Crotalaria, respectively,
in the 2004 vuli season. Although individual farmers are
keen to use each of the green manure options, rankings
indicated most would select Canavalia in future as this
is drought tolerant.
Farmer assessment of green manure-cereal rotations.
Advantages

Disadvantages

1ST SEASON GREEN MANURE
•No cereal produced, less
•Weeds are suppressed
•Fertility is improved
•Seed can be retained or
sold
•Crotalaria can be used as
forage

2ND

SEASON

land in food crops except
with pigeon pea
•Neighbours sceptical of
growing “weeds”

CEREAL

•Soil becomes easy to
cultivate
•Increased rice vigour and
yield
•Striga reduced
•Less weeding needed
•Neighbours like positive
results

•Additional labour is
needed for green manure
incorporation

Although additional labour is needed for incorporating
green manures, advantages according to farmers are soil
fertility improvement, less Striga, higher cereal yields, and
a reduction in labour costs for weeding the subsequent
cereal crop (see Table above). Rice is usually weeded
three times but following Crotalaria only one light
weeding is needed. A disadvantage of growing a green
manure crop has been the perception by neighbours
that it is a weed. But as one man in Kyela said in 2003,
“My neighbours are laughing at my marejea (Crotalaria)
but at rice harvest next year I will be the one who is
laughing”.
Green manures are nothing new, indeed there was a
campaign some years ago calling on Tanzanian farmers
to plant Crotalaria. What is different now that is leading
to farmers to try green manures for themselves? In
Kyela, for example, in a spot survey in 2005, 11 farmers
reported passing Crotalaria seed to a total of 37 others
who had learnt of the benefits from demonstration
plots, while 17 farmers in one village group in Muheza
22

gave Canavalia seed to 150 others from the
surrounding area. A number of factors appear to be
contributing to adoption. Understanding how farmers
see soil fertility challenges, involving them in the
selection of “best bets”, and identifying the knowledge
that farmers need to adopt new methods successfully
has been central to laying the foundations for up-scaling.
Previously farmers were recommended to use
Crotalaria, often without having seen it and with out the
knowledge of how it should be incorporated into the
cropping system. As a result of village seminars,
exchange visits, field days, work with primary schools
and radio programmes organised by researchers and
extension, there is increasing awareness of the use of
green manures in the farming community. District
council policy-makers, councillors and field staff have
also been involved from an early stage and encouraged
to attend field days and workshops. As a result Kyela
district council voted funds to extend training of lead
farmers to all villages in the district in 2006 after the
project ended.
There is a history of limited adoption of “package
defined” soil fertility technologies. Solutions clearly
need to be context specific and it is therefore
important to identify local circumstances that will favour
adoption. In Kyela for example, farmers operate within
a diversified livelihood system. With income from
lowland rice, fishing, and a range of tree crops they are
prepared to take land out of upland rice for a season to
plant a green manure crop. Rice now finds a ready
market with buyers from urban areas and for export in
the region so providing farmers with the incentive to
increase production. Ideally farmers would like to
produce a grain crop every season. Cowpea is a
common legume inter-crop of maize, planted at low
densities, in Matombo and Muheza. Here farmers have
started experimenting with relay-planting Crotalaria into
maize at final weeding to avoid losing a cereal season, as
an adaptation of the original green manure rotational
concept.
Charlie Riches is a member of the Sustainable Agricultural Group,
Natural Resources Institute, University of Greenwich
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The main advances in soil erosion research: Rhodesia and
Zimbabwe 1970–1994
Henry Elwell
Background

Design of safe rotational systems

During 1953-63 a research programme to improve
knowledge of the causes and control of soil erosion
was abruptly brought to an end by local political
events.

A multidisciplinary team of experts was set up in 1978
to collect countrywide values for the control variates
with the objective of compiling the national data bank
for soil loss estimation required to develop SLEMSA
into a methodology for designing safe rotational and
tillage systems for arable lands (Elwell, 1978b).

Subsequently, renewed concern at the rapidly
deteriorating condition of the nation’s soil resources
provided the impetus for a new programme of
research at the Institute of Agricultural Engineering
(IAE), Borrowdale, which began in 1970 and spanned
the period during which Rhodesia became the
independent Zimbabwe.

The Soil Loss Estimator (SLEMSA)
Following the successful compilation of the
incomplete 1953-63 data (Elwell, 1971) the new
programme focussed on formulating a partially
physically-based mathematical model for predicting
sheet erosion from contoured land. This became
known as SLEMSA, the Soil Loss Estimator for
Southern Africa (Elwell, 1978a).
The prediction model was built from first principles
as shown schematically below.

The final design procedure (Elwell, 1980) enabled
agricultural staff to estimate the average annual soil
loss from a farm field and to suggest alternative
practices to reduce losses to below prescribed safe
levels. The resultant design procedure was widely
used by field advisers and land use planners, both
locally and abroad.

The soil life model
Shortly after SLEMSA was floated, it became apparent
that many policy makers were unable to appreciate the
full significance of the rates of soil losses being
estimated from farm fields. To overcome this, a
simple soil life model was developed to express the
effect of any level of soil loss on the productive life of
the soil under a set of agricultural practices (Elwell
and Stocking, 1984). The form of the model was:

L = (De – Do) M/Z – Zf
Where L = soil life in years; De = depth of available
productive soil; Do = minimum soil or rooting depth
required for a particular crop; M = bulk mass (density)
of the soil; Zf = estimated rate of soil formation; and Z =
predicted rate of soil loss from the land.
Quantification of the control variates independent of
purely descriptive terms facilitated the collection of
input data and allowed interpolation between values,
thus considerably reducing the number of runoff plots
required to develop the submodels. These factors
proved to be considerably advantageous in reducing
the costs, resources needed and the time involved in
model building.
taa Newsletter September 2006

Application of the model showed that many lands
could not sustain the levels of losses that they were
experiencing. In the most severe cases the soil life
model predicted that crop yields would be severely
damaged within 10–15 years of a new land being
opened up to farming. The model was also used to
predict the absolute limit of the life of the soil in years.
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New measurement techniques
Measuring crop cover
Within the SLEMSA predictor, the percentage ground
cover offered by plant leaves had been selected to
represent the protective ability of different crop types
(Elwell and Stocking, 1976) and it was necessary to
design suitable instruments for measuring this
parameter. A simple instrument with 10 adjustable
gun sights mounted along a metric scale was designed
to obtain unbiased estimates of crop cover (Elwell and
Wendelaar, 1977). A typical curve for maize is shown
in Figure 1.

Estimates based on small samples of sludge also
proved to give highly inaccurate results. A method was
developed of directly determining the mass of dry soil
contained in sludge simply by weighing a fixed
volume of the sludge. The method proved highly
accurate as well as swift (Wendelaar and Perkis, 1979).
No oven space was required, fields tanks were
emptied quickly thus preparing them for the next
storm, and the calculations took minutes rather than
hours. For the red clay soil at the IAE, the relationship
between the mass of oven dry soil (Mo) and mass of
sludge (Ms) contained in a milk churn was:

Mo = 1.584 (Ms – Mw)
Where Mw represents the mass of the churn full of pure
water and the constant 1.584 is related to the specific
gravity of the eroded particles.
The value of the constant could be readily established
in the laboratory for any soil type by simply adding
successive quantities of eroded material to a one-litre
flask and fitting a straight line to the data by
correlation analysis.

Soil erodibility
During the new programme the erodibility of clay
soils was found to be sensitive to numbers of
waterstable aggregates, which in turn were influenced
by tillage, time, fertiliser and lime applications, and
cropping practices (Elwell, 1986, 1993b).
Amounts of rainfall energy intercepted on crop leaves
were calculated in 10–day increments and expressed
as a percentage of the total season energy of rainfall.
This gave the value of ‘i’ for the crop in question.

Figure 2 shows the enormous extent to which soil loss
from a clay soil was found to be influenced by loss of
waterstable aggregates. Samples were tested in runoff
trays under simulated rainfall.

These ‘i’ values were found to be related to yields and
a large data base of ‘i’ values was generated from
recorded yields (Elwell, 1993a).
The plan configuration of crops such as sunflower,
tobacco and orchard trees could be approximated to
circles, allowing a large body of cover data to be
synthesised from field measurements taken by plant
physiologists, coupled with a knowledge of common
crop spacings. In other cases rapid assessments of
cover could be taken by treating some mature crops
such as soybeans and tea as continuous hedgerows.

Soil loss and runoff
A serious limitation in the 1953-63 programme had
been the considerable time and oven space required to
dry wet samples of sludge in order to determine the
dry mass of soil being eroded from field plots.
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The vertical axis shows the loss of soil in grams under
a standardised rainfall applicationrelated to changes
in the mean weight diameter of waterstable
aggregates are shown on the horizontal axis. The
curve for runoff was similar but inverted.
The development of effective rainfall simulation
techniques allowed the bare plot standard (for
determining the erodibility of a soil on field plots) to
be reproduced on a small scale in the laboratory; and
a measurement programme was initiated in 1980. One
of its main findings was that Zambezi Valley soils,
programmed for smallholder cultivation, were highly
vulnerable to soil erosion (Elwell, 1993c).

Sizing raindrops
The difficult and time-consuming task of collecting
and sizing raindrops was overcome by catching them
in glass pans filled with standard gearbox oil. The
glass pan was then placed on an overhead projector
with a transparent graduated millimetre template
beneath it. The images of both the raindrops and the
template scale were cast on a wall screen, enabling the
numbers of drops falling into selected size ranges to
be rapidly counted. This technique was later used to
calibrate the rainfall simulator employed in
small–scale simulations (Elwell and Makwanya,
1980).

Clod reduction model
Investigations under simulated rainfall showed that
soil was being detached from the top of field clods in
an even vertical layer, while the clods were also being
buried by the detached particles deposited in the
hollows between them. For modelling purposes field
clods were characterised as hemispheres (Elwell,
1989). Good correspondence was observed between
reductions in clod sizes in the field compared to those
predicted by the simulation model.

Laboratory–based
field prediction models
In the 1980s a programme was initiated at the IAE to
investigate the possibility of developing prediction
models by small–scale mimicry of the field erosion
environment. A runoff and a soil-loss model were
developed for the red clay soil at the Institute. These
laboratory models were upgraded to give field-scale
predictions by calibrating and validating them against
losses from a limited number of field plots (Elwell,
1990).
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Five variates were built into the predictive models:
storm energy (ENER), the amount of rain energy
having fallen prior to the design storm (PRIE), crop
cover (COVR), soil moisture (MOIS) and either the
soil erodibility index (SIND) for the soil loss model or
the runoff susceptibility index (RIND) for the runoff
model. Over the five-year period observed, field soil
losses varied from 54.9 to 0.4 t/ha, with the
differences between the observed and predicted
ranging from 5.1 to 0.4 t/ha. In the case of runoff,
mean observed values ranged from 247 to 26 mm with
the differences between observed and predicted
ranging from 15 to 2 mm. The close correspondence
between the observed and predicted values for the
wide range of conditions on the field plots, showed
small–scale simulations to have great potential in
building prediction models (Elwell, 1992).
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AFRICAN DEMOCRACY–RESEARCH

SWR

South-West Seminar on Agricultural Research and Development in an African
Democracy – Ghana, held at Rookery Manor Hotel and Conference Centre,
Edingworth, Nr Weston-super-Mare, Somerset, 29th June 2006

Experiences with collaborative cassava breeding in Ghana
Richard Gibson1
The work described in this article began in Ghana in
1999, largely through a concern that some diseases of
cassava, notably cassava mosaic disease (CMD),
seemed to be persistent problems against which host
plant resistance did not appear to be building up in
the local landraces. Indeed, a severe pandemic of
CMD is currently affecting many parts of Africa. This
seems surprising in some ways, since landraces with
very high levels of resistance to CMD are known and
varieties with resistance introgressed from Manihot
glaziovii have been distributed widely in Africa,
including Ghana. Why this should be so is important
because cassava provides Ghanaians with some 20%
or more of their energy requirements and because
landraces are the main means of its production. To
investigate this problem, a multidisciplinary team
including plant breeders, agronomists, crop
pathologists and social and economic scientists was
set up through a joint project between the Natural
Resources Institute (NRI) in UK and the Crops
Research Institute (CRI) in Ghana.

Further definition of the problem
Surveys were conducted to investigate why host plant
resistance did not seem to be building up quickly in
landraces. Farmers were asked how they obtained new
landraces and, since seedlings are needed to generate
new cultivars, their knowledge and use of cassava
seedlings, because cassava is normally propagated
vegetatively by cuttings. None of the few hundred
farmers surveyed knew what pollen did and, although
most farmers could recognise cassava seedlings, only
about 20% had ever used seedlings as a source of
cuttings. Only about half of these farmers had
produced cuttings from seedlings because their
normal source was not available. This method did not
appear to have generated new established landraces
and, when asked where they got new landraces from,
it was always from other farmers elsewhere who also
got them from somewhere else. This led to the
hypothesis that new landraces were being generated
only rarely and that a consequent slow evolution of
superior highly disease resistant types might be the
26

result of inefficiencies within the traditional cassava
breeding system, particularly accessing too few
seedlings. The surveys confirmed that varieties bred
by plant breeders were seldom grown by farmers
because they were unsuitable for some traditional
Ghanaian foods prepared from cassava, particularly
fufu, and that their spreading habit made them
difficult to intercrop with maize. This indicated the
need for collaboration between farmers and researchers, farmers contributing particularly strengths in
selection – both the environment in which selection
should occur and selection for plant type – and
researchers contributing their knowledge of genetics
and their access to particular genetic traits and to
large numbers of seedlings.

The collaborative cassava
breeding process
To achieve the necessary seedling populations, seeds
were requested from Dr A. Dixon at the International
Institute of Tropical Agriculture (IITA) of populations
representing West African, including Ghanaian,
parentage and also disease resistance, particularly to
CMD. Two rural communities, where cassava is the
main food crop, collaborated in the breeding
programme; Nkaakom in the Forest Zone and
Aworowa in the Forest Savannah Transition Zone.
Situation analyses were used to enable the farmers to
explain the circumstances in which cassava was
produced in both villages and researchers were then
able to identify groups of farmers as collaborators.
The farmers offered land for the trials and seeds of the
different cassava half-sib families provided by Dr
Dixon were planted in 2000 (Fig. 1). The seedlings had
very diverse phenotypes and some generated very high
yields – even to the extent that some farmers
wondered if we were trying to persuade them to use
seeds rather than conventional cuttings. After about a
year, the plants were harvested and selections made.
Selection methodology was clearly a key feature and
perhaps the easiest approach would have been for
researchers and farmers to examine each plant
together and collaboratively decide which to keep (the
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Figure 1. The collaborative cassava breeding programme in Ghana

consensus
approach).
However, it was decided it
would be safer (and less
likely for judgements to be
swayed one way or another) to let farmers select
by themselves (Fig. 2) and
also to let researchers, split
into plant pathologists and
plant breeders, to select,
and then to keep all the
selected plants. Farmers
appeared to have little
difficulty in making their
choices even though it was
probably the first time they
had ever done so for
cassava. Interesting differences between them and
researchers were that the
Figure 2. Farmers evaluating a cassava accession
farmers selected for posipopular landraces and released varieties were
tive reasons whilst researchers tended to reject
included as checks. The same process of selection was
because of negative reasons (poor yields, disease
retained and the cycle was reiterated over a few years
susceptibility) and farmers judged entirely by eye, feel
(Fig. 1) with gradually decreasing numbers of
or taste whereas researchers sometimes used
accessions and increasing numbers of cuttings
measuring tools. Cuttings of selected seedlings were
planted in each replicated plot.
planted in single plots in a field at each village;
taa Newsletter September 2006
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Achievements
Records of the accessions selected by farmers, plant
pathologists and plant breeders indicated that farmers
had been more consistent than the researchers in their
selection of particular genotypes over the generations,
perhaps because they were more used to the variability
within their fields but also confirming their ability to
select effectively. By 2004, the numbers of accessions
retained in the two communities had been reduced to
29, some of which had excellent root yield (Fig. 3). All
29 accessions were grown in trials in both villages and
other villages in both Forest and Forest Savannah
Transition Zones. During the selection process, the
scientists also took note of the farmers’ demand for
more and better markets for cassava, and current and
potential future markets were surveyed. In addition,
starch factories were being built as a result of a
Presidential Special Initiative, and consequently the
accessions were tested at cassava processors’ farms in
the coastal zone near Accra. Following these multilocational trials, three ‘front runner’ accessions were
selected and inspection trials developed for the Variety
Release Committee. One of these three accessions
offers farmers the combination of high yield, a
relatively upright growth pattern, which suits farmers’
cropping practices, and resistance to CMD, and
makes good fufu all the year round. This accession is
already being planted by some farmers in Nkaakom
and Aworowa. Some of the other accessions, as well
as being high yielding and disease resistant, have very
high starch content, perhaps making them ideal for
industrial use; whether this is because the breeders
and the farmers tasted the raw and cooked cassava is
unclear.
Although collaborative breeding has been utilised
widely for a range of normally seed propagated crops
(beans, various cereals, etc), our work seems to be the
first report for a crop that is vegetatively propagated.
The collaborative breeding programme has identified
superior cassava accessions in a remarkably short
time. Part of the reason for this is that researchers and
farmers selected simultaneously; in conventional
breeding, researchers select first and only when they
have made their final selections do farmers confirm or
reject them. The involvement of multidisciplinary
teams also widened the outlook and contributed to the
inclusion of other stakeholders, notably processors,
in the selection. The decentralising aspect of
collaborative breeding also engendered a reevaluation of the process and of roles. One result is
that CRI has now developed its own cassava crossing
blocks, rather than obtaining seed solely from IITA,
thus enabling it to incorporate more local germplasm.
28

Another outcome is the shift from only plant breeders
and pathologists being involved in breeding to
multidisciplinary teams of researchers, and now
transdisciplinary approaches including processors as
well as farmers.
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Figure 3. Farmers proudly showing the high root yield of one of their
selected accessions
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Research issues in farm to village and village to
market transport in Central Region Ghana:
focus on Intermediate Means of Transport
Gina Porter
Farmers living away from good roads face an
enormous transport burden in sub-Saharan Africa.
This is a particular burden for women who undertake
most of the porterage. Poor transport services and
higher fares on poor roads affect farmers’ potential to
access markets and other facilities such as health
services and banks. Post-harvest losses due to
transport failure and low produce prices due to late
arrival at the market are common.
Intermediate Means of Transport (IMT) such as
bicycles and push trucks appear to provide a potential
low cost, low maintenance, solution. A pilot action
research study was carried out by University of
Durham staff in collaboration with the Ghana
Ministry of Food and Agriculture to examine IMT
adoption in five villages, situated at 2 to 15 miles from
paved roads in Ghana’s Central Region. This is an
area where IMT usage is currently low and there is a
shortage of labour. The aim was to discover whether
a large scheme to build a critical mass of users would
be worthwhile. Critical mass is important since it
reduces IMT purchase costs, encourages service
facilities and parts availability, and helps improve
cultural acceptability.

Following a one-year pre-intervention study, a range
of IMTs was offered on credit (over one year for lower
cost items, two years for a power tiller), with
preference given to women applicants, since they have
the largest transport burden.
Our 18-month monitoring programme revealed that
although women were to be the prime beneficiaries
and wanted IMTs many lacked funds even for the
down-payment. Most participants did not wish to
undertake group purchases due to past experiences
with susu (rotating credit associations) and a general
reluctance to engage in group projects.
Women told us before we brought IMTs to the villages
(for a demonstration workshop) that they were keen
to obtain bicycles, but their principal IMT purchase
was the locally made push-truck. This was due to
familiarity (they are common in urban markets),
relative cheapness, ease of repair, potential for hiring
out in local markets, and suitability for the women’s
diverse transport needs.
Trucks are used for a wide range of activities,
including carrying produce from houses and barns to
commercial vehicle loading points, transporting

Road conditions are poor. Narrow
footpaths to fields are seasonally
muddy/flooded.
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domestic water and fuelwood, etc. Using lorries
allows additional time for farming. Women insisted
on men’s bicycles with a crossbar (arguing that these
were stronger) though they were offered women’s
cycles. Women and girls did not have time to learn to
ride cycles, though a female project staff member
offered to teach them. Men and boys used the cycles
but most women said they still benefited because of
the men’s increased farm contributions and running
small errands, etc. The availability of children to
operate IMTs was a major factor influencing the
women’s decision to purchase. Children – especially
boys – undertake much IMT operation, just as they
undertake much headloading. They continued to
enjoy operating the IMTs, 18 months after their
introduction, and much preferred it to headloading.
Despite the efforts in the project to target women,
men have been the main beneficiaries, although many
women reported many direct and indirect benefits.
Broad impacts on agricultural production included

some reduction in headloading, some crop
diversification, and some relocation of farms to IMTaccessible locations. However, it was difficult to
isolate IMT impacts from changes in other factors
(prices, rainfall, pests, tenancy agreements, credit
availability, health, land availability, etc.), especially
over a limited period. Impacts on produce marketing
included some increase in quantity due to increased
production, some reduction in farm-gate sales, but
more impact generally where access routes are poor
and distances to market relatively short.
It was concluded that IMTs probably can aid
expansion of agricultural production and marketed
output in many areas, but the research indicates that
interventions need to be carefully planned and
piloted.

Dr Gina Porter works in the Department of Anthropology, University
of Durham. Email: r.e.porter@durham.ac.uk

Push trucks can be used for a wide range of carting activities, including agricultural produce,
domestic water and firewood and construction materials.

Human transporters: Headloading is a common
means of transporting produce to market.
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Obituary
WILLIAM LEWIS (BILL) ASTLE
1932 - 2006
Bill Astle studied at Reading University from
1953 to 1957 (BSc (Hons) Agricultural Botany)
on a State Scholarship, then at Cambridge and
the Grassland Research Institute, Hurley as a
Colonial Service Probationer. His career started
as a Pasture Research Officer in the Colonial
Service with the Department of African
Agriculture, Northern Rhodesia. In 1965 he
transferred to the Department of Game and
Fisheries stationed at Chipata (Fort Jameson) in
the newly independent Zambia. It was at this
time that his life-long interest in the vegetation
and conservation of the Luangwa Valley National
Park started. In 1971 he was appointed Chief
Wildlife Research Officer. In 1973 he joined UN
Food & Agriculture Organisation (FAO) as an
Ecologist, stationed in the Okavango Delta,
Botswana, and later as FAO Team Leader at the
Animal Production Research Unit at Sebele in
Botswana. From 1984 to 1986 Bill was Team
Leader of the Rangeland Research Unit, Sudan.
When he retired from FAO, he returned to his
research on vegetation and conservation of the
Luangwa Valley, supported from 1988 to 1990
as a Levershulme Foundation Senior Research
Fellow at Queen Mary College, University of
London. He continued to focus on Zambia and
assembled a comprehensive collection of books
related to Luangwa, from the 1st European
explorers in the 15th century to the present. This
resulted in his book on the History of Wildlife
Conservation and Management in the MidLuangwa Valley, Zambia, in which he describes
600 years of written observations on the
animals and vegetation and the changing
policies regarding wildlife
Bill’s work was not a job; rather it was a
vocation, especially with regard to the Luangwa
Valley. His work included many fields - plant
catalogues, vegetation mapping, landscape
ecology, and practical conservation including a

lasting legacy of finding a location for the Mfuwe
airport outside the Park. His plant collections are
now in herbaria in Zambia, Zimbabwe, and Kew,
where several species new to science have
been described. Bill’s greatest pride was his
vegetation map of South Luangwa National Park,
which has become a resource for scientists and
serious tourists alike. Through his staff in
Luangwa, he became deeply knowledgeable of
the people of the Valley and worked for their
welfare. No assistant, however humble, was
ever forgotten. Bill advanced the careers of
many ex-assistants and this bore fruit in several
PhDs, a Professor, as well as many successful
professional careers in other fields. He sought to
encourage development that responded to the
people’s needs and not solely for foreign visitors
to the Park.
As a person Bill Astle was modest yet full of
creative ideas and observations that belied a
deep intelligence and an inquisitive mind. He
perfected the skill of eliciting the interests of
others then persistently exploiting their skills in
pursuit of his Luangwa projects. Some found him
difficult, and it is true that he could be irascible,
but once his irritation had passed, he was again
a delightful, avuncular companion. External
appearances were of no interest to him, rather
he engaged with the real person and thus
gathered a wide circle of friends. His memory of
the minute details of the doings of others, even
their exact dates, was extraordinary and
demonstrated his respect for and interest in
others.
In retirement Bill lived in his native Cheshire
where he enjoyed the countryside, its traditional
foods, cricket at Old Trafford, and occasional
visits to the Royal Geographical Society in
London. He is survived by wife Mercedes (m
1967), daughter Marilia and grandson Samuel.
Stephen D. Prince
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Grasslands of the World
Edited by: J.M. Suttie, S.G. Reynolds and C.
Batello. Plant Production and Protection Series
No. 34, FAO, Rome, 2005. 514pp. ISBN 92-5105337-5
This is a very broad survey and provides an overview of
worldwide grasslands utilised in grazing systems.
Those described, some in considerable detail, are East
Africa, South Africa, Patagonia, the South American
Campos System, Central and North America,
Mongolia, the Tibetan Steppe, the Australian
Grasslands and the Russian Steppe. With nineteen
contributors and almost eight hundred references it
covers a wide range of types and production systems.
The survey is descriptive rather than prescriptive, and
with a broad reference base provides excellent source
material for further specific study. There is also a
comprehensive glossary. Exploitation by the grazing
animal in many countries is the only practical method
of utilising this natural vegetation and it follows that
all discussion of grassland must be in the context of
human communities dependent on them
Grazing systems can be roughly divided into two main
types – commercial and traditional with the latter
mainly subsistence level. Commercial grazing is very
often large scale involving a single species, usually
beef cattle or sheep, and has been mainly developed by
immigrant communities in the Americas and
Australasia and to lesser extent in southern and
eastern Africa. Traditional production systems vary
according to climate and overall farming systems of
the area. They use a wider range of livestock since
buffalo, ass, yak, camel and goat are predominantly
raised in the traditional sector.

limiting nutrient in the South American context of
large commercial livestock herds. Introduced exotic
species, becoming invasive weeds, by invading native
communities and changing the vegetative structure,
have become a problem in Australia. Basic research in
grassland production is more inclined to exotic
species than to work on indigenous flora.
Conclusions from the survey indicate that many
grassland systems are in poor condition, especially
those communally or traditionally managed.
Attention is also drawn to the lack of clarification of
grazing rights. It is suggested that improvement of
pastoral vegetation should be through manipulation
of grazing pressure and the use of controlled fire
rather than over-seeding on poor soils with unreliable
rainfall. Grasslands are the sources of many products
other than food for grazing livestock but scientists
limit their interests to grazing resources. Greater
attention could be paid to ethnobotanical matters.
The subject is very wide in its remit. Each of the nine
main chapters are differently constructed which
makes it somewhat difficult to compare systems and
inputs. That being said it is a goldmine of
information.
Laurie Robertson

The descriptions of the different national systems
highlight the problems faced by the pastoralists
particularly in the management of communally held
grazing. In Russia, Mongolia and Tibet, in the era of
the collective, the central authorities became strong
while the tribal authorities disintegrated. Similarly, in
the African context the tribal authority, which
regulated grazing, broke down in many countries
once they had gained independence. Little attempt has
been made to restore any equilibrium.
Many subjects are discussed such as the use of
resources between the wild and exotic species of
livestock. It is noted that nitrogen is becoming a
32
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Letter
The Use of Mulch in Subsistence Agriculture
Peter Storey in his article in the last Newsletter (June 2006) referred to the benefit of the use of compost on
terraces in Taiwan and Nepal. In the Solomon Islands, the subsistence farmers of West Kwara’ae, Malaita,
formerly used mulch for cultivation of upland taro (Colocasia esculenta), the mulch being known as tatavo.
David Gollifer
Great Bentley, Colchester
0

News from the
Executive Committee
Business Plan: ExCo is revisiting
TAA 2010 to develop a business plan
for consideration at the next AGM.
New Members of ExCo: Jim EllisJones has joined the committee.
Meeting with DFID: Members of
ExCo had a valuable meeting with
DFID. A report of the meeting is
provided in this edition of the
Newsletter.
Membership of CABI and BCCB:
ExCo is looking at the value that
these services provide to members
and how active members using the
services could contribute to the cost.
Members are welcome to comment
on the issues involved to the
General Secretary
(general_secretary@taa.org.uk).
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International Fund for
Agriculture Development
(IFAD)
Diversifying the consultant roster in the
Asia and the Pacific Division
In order to diversify its roster of
consultants, IFAD is seeking applications
from qualified experts from the Asia and
the Pacific region for short-term
assignments. Consultants should be
specialized in economics/financial
analysis, rural/micro finance, credit, rural
enterprises, community development,
agronomy, livestock, fisheries, irrigation,
natural resources, sociology/gender,
institutions, monitoring and evaluation,
sustainable livelihoods, and other pertinent
disciplines, and should have innovative
ideas on rural poverty reduction.
Applicants should have a relevant higher
university degree, be able to work in a
team and write concisely in English.
Applications from women are particularly
encouraged.

If you meet these criteria, please send
your full CV to d.bellogini@ifad.org
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TAA at the Royal Show
The TAA Royal Show stand was again within the
“International Village” that had been moved to
southeast of the main ring, nearer to the farm
machinery stands and away from the burgeoning
“equestrian” area. The international presence was
noticeably smaller than last year because in 2005 there
was a very large display featuring the 10 recent east
European countries that joined the EU.
Our major new feature this year was a banner with the
words “Serving World Agriculture”, which balanced
our long-serving “Tropical Agriculture Association”
banner. TAA Newsletters were available for
distribution to visitors, along with fliers about TAA,
and leaflets on the on-line Directory of CVs and the
UK Forum on Agricultural Research for Development.
The activities of the Award Fund were highlighted in
posters and by leaflets.
Four overseas visitors from West Africa (three from
Nigeria and one from Ghana) joined as TAA
members. Nearly 130 visitors – many from tropical
countries – signed the visitors book (nearly double the
number of last year). Sixteen left technical enquiries,
including such diverse topics as bee-keeping in
Kenya, methods of gaining fresh water from
mangroves, and the development of sources for
biodiesel. Distinguished visitors included Helen
Ghosh, who joined DEFRA (Department for
Environment, Food and Rural Affairs) as Permanent
Secretary in November 2005. Her comment in our
visitors book was “Fascinating – an excellent link to
our International Development work”. DEFRA’s
increasing interest in overseas matters contrasts with

DFID, who have had no visible presence at the Royal
Show for a number of years. We also welcomed Lady
Hampson and Amanda Hollick, the wives of Lord
Hampson, this years’s RASE President, and of the
Show’s Director, Holstein breeder Nigel Hollick.
Only two corporate members, Fairtrade and FARMAfrica, provided posters and fliers as display material.
This number was well down on last year. The Fairtrade
fliers were popular with school parties, probably
because the Fairtrade theme had been discussed in
classrooms. Books on display came from the CTA
Macmillan Tropical Agriculturalist series and ITDG
Publishing. Only just over 30 (down by about 10 on
last year) TAA members checked the on-stand
membership list. The ExCo meeting on the Monday
was held as an outdoor event in a shaded area behind
the marquee due to the high temperature in the room
offered in the International marquee. Many then
joined a sociable barbecue at the Farmers Club
pavilion.
The Show Team of Mike and Mollie Long and I wish to
thank all those who helped as volunteers on the stand
and Ted Wilmot for his help in setting up and taking
down the stand. We much appreciated the cheerful
support of Tim Hutton (Chief International Steward)
and his team of stewards, the male members of which
fielded our passing comments on their bowler hats
with great aplomb. Thanks also to the Administration
team, especially Alan Wilson (International Manager)
and Hannah Wilkinson, who is sadly leaving the
organisation later this year.
Henry Gunston
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Management for Water and Nutrients:
Sustaining Agricultural Productivity Growth under
Rising Population Pressure in a Changing Climate”
In the June Newsletter (page 36) there was a news item
headed “Conference on Tropical Landscape Management for Water and Agriculture in a Changing
Climate to be held Spring 2007”. This explained that
plans were emerging for a gathering along the lines of
a “TAA Biennial Conference”, to be held at Newcastle
University.
However, with increasing international interest in
agricultural development, and particularly in
ensuring sustainability of the agricultural resource
base, the Conference planning team has adopted a
different approach. It was felt more appropriate to
hold events which allowed discussion at an
international level under the revised title “Tropical
Soil Management for Water and Nutrients: Sustaining
Agricultural Productivity Growth under Rising
Population Pressure in a Changing Climate”. The aim
would be to involve, inform and influence those who
play significant roles in the development of policies
for raising agricultural productivity in tropical
countries.
Plans are that a one-day Design Workshop will now
be held at Newcastle University on Saturday, 25th
November 2006. This Workshop will lay the
foundations for the Conference (whose precise
details have yet to be settled), which will be held at
University of Reading in the Autumn of 2007. The
range of collaborating institutions has been
expanded, and the Workshop and Conference will
now be planned by the TAA in collaboration with the
Association of Applied Biologists, Newcastle
University, University of Reading and University of
Nottingham.
The Conference objective will address the following
question: “Given the importance of agriculture and
sustainability in DFID’s ‘growth with equity’ strategy for
poverty alleviation and its significant potential in the context
of the Millennium Development Goals, what proactive
position can be reached among key stakeholders with regard to
how developing country policies be adapted for mainstreaming into the agricultural development process replicable
technological options for soil, water and nutrient
management in tropical agriculture that can both raise
productivity and enhance sustainability?”
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The objective of the antecedent Workshop will be to:
1. Discuss and reach agreement on (a) a framework/
format for the Conference, and on (b) key
components of the underlying agro-ecologic and
socio-economic principles which can form a
foundation for ensuring sustainability of the
resource base within an overall approach to
alleviating rural poverty (as e.g. in sub-Saharan
Africa), and how pressures of continuing climate
change and population growth may affect this
scenario.
2. Define what the Conference would aim to achieve,
and how best to structure it for the above to be
presented for discussion by participants, and to
take account of presentations, comments,
feedback etc. from the participants.
3. Suggest/identify the most appropriate key speakers
for each topic.
4. Suggest organisational arrangements - location,
duration, define responsibilities for actions
between Workshop and Conference.
For the Workshop, there will be a total of some 25
invited participants from a cross-section of scientific,
educational and policy institutions in the UK with
appropriate scientific expertise and development
experience. This would include five overseas
participants from the regional and subregional
organizations in the developing regions.
For the Conference, there will be some 40 invited
participants. This would include 20 developing
country participants from Africa, Asia and America,
and 20 from UK and Europe.
However, the above plans are subject to securing
external funding from interested sponsors. If funding
cannot be mobilised, then a self-financed workshop
of invited participants may still be considered to be
held either in the autumn this year or spring next year.

If you wish to be kept informed of developments
linked to the Workshop and Conference, please
contact Henry Gunston (address details inside
the front cover).
0
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TAAF News
M.Sc. Awards
Awarding of grants to MSc students for relatively
short periods of field work of at least eight weeks, as
reported in the June Newsletter, has got off to a good
start. Relevant departments in ten universities or
colleges were invited to submit candidates for these

awards, and 12 students from the five that responded
submitted applications endorsed by their departments. All applicants and projects were of a high
standard and seven grants totalling £6,727 were
awarded.

Applicant

University

Project Location

Project Description

Duncan Copeland

Edinburgh

Sri Lanka

Local uses of mangroves, potential for
increased community participation in their
restoration

Carole White

Newcastle

Réunion

Interdisciplinary study of artisanal fisheries
and implications of Marine Reserve
implementation

Mairi Dorward

Oxford

Tanzania

Impact of rural energy sources on
development and poverty reduction,
Northern Tanzania

Thea Johnstone

Newcastle

Laos

Evaluation of Mekong Wetland Resource, Si
Phan Don, South West Lao PDR

Sarah Hornby

Newcastle

Thailand

Role of sesarmid crabs in enhancing use of
mangrove carbon by sediment in fauna

Sarah Cooper

Bangor

Ethiopia

Classification of native forage vegetation
and livestock feeding strategies, Tigray,
Northern Ethiopia

Joana Coutinho

Bangor

Madagascar

Improving livelihoods and natural resource
conservation in rainforests, Eastern
Madagascar

Some of the awardees have completed their overseas work and have returned to their universities.
Their reports are expected by the end of September.
The MSc award category has been set up to respond to the fact that currently very few overseas
work/development opportunities are available for young people with no experience. For these young
people a master’s course offers relevant training in development; and the field work, although of short
duration, is a stepping stone towards longer-term opportunities and an eventual career in development.
However, TAAF will continue to support candidates wishing to take on placements of at least six
months.
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Meeting for returned
awardees

Ex-awardees

The meeting (reported in the June Newsletter) will take
place 29th-30th September in the London area at a
venue that is yet to be decided. 15 awardees will be
invited along with 4-5 experienced resource persons,
and also TAAF committee members who are still
active in their careers and who can contribute to and
facilitate discussions.

Has gone back to the smallholder macadamia farmers
in Neno and Mwanza, Malawi. He is also giving
support to Graham Clarkson’s work.

Nicholas Evans

Ed Hamer
Has returned from Chiapas, Mexico and hopes to start
an MSc in Globalisation and International Policy
Analysis at the University of Bath this year, if he can
secure funding, or in October 2007.

Daniella Hawkins

Awardees in the field
David Carr
Is in Chennai (Madras) to discuss
the “Livestock Guru” teaching
programme with his supervisor
Dr Claire Heffernan of Reading
University.
Acting Mentor; Basil Hoare.

Graham Clarkson
Has recently gone to Malawi for
nine months to collect data for
his PhD thesis on “Land use
intensity and trees on farms in
Malawi”. Mentor: Margaret
Pasquini.

Richard Cook
See his interesting preliminary
report[O] below about his work
in the Philippines on the
profitability of tilapia farming.
Mentor: Jim Watson.
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Has returned from Zambia and is working as a Social
Researcher in a European project.

Marisa Goulden
Is finishing her PhD at the University of East Anglia on
climate change in Africa.

Judith Powell
Has a three-month paid assignment with Oxfam.

Claire Teeling
Is back from a study in Malawi in connection with her
MSc in Botanical Conservation at Plymouth
University.

Jonathan Tully
Is now working as a fundraiser for a development
organisation.

Awardee going overseas
Cecily Hindley
Cecily has a BSc (Hons) in agroforestry from the
University of Wales, Bangor. In September she will go
to the Philippines for one year to work in the project
“Rewarding the Upland Poor in Asia for their
Environmental Services” (RUPES), which is supported
by IFAD, ICRAF (World Agroforestry Centre), CIFOR
(Centre for International Forestry Research) and other
international organisations. She then plans to return
to Bangor to do their new EU-sponsored MSc in
Sustainable Tropical Forestry, which has a large
agroforestry component.
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Richard Cook (Philippines)
preliminary report[O]on:
The Best Farming Practices Project
to develop safe and sustainable
farming practices towards
increasing the profitability of the
tilapia farmer in the Philippines
(Abridged)
I arrived in Prado, Pampanga in Central Luzon on 11th
April. Pampanga is the largest area for freshwater
aquaculture and rice farming in the Philippines, and
the main site for Genomar Supreme Philippines Inc.
hatchery facilities. I met many people from East Africa
and China who are learning management techniques
in tilapia aquaculture with the Norwegian
Fredskorpset programme. The hatchery site is about
two hectares in size and consists of four breeder
ponds and the main hatchery building. Tilapias are
mouth-brooders, so once per week eggs and fry are
collected from the females and transferred to the
hatchery for incubation and sex-reversal.

The fry are fed with a testosterone-based feed for 21
days to ensure direct hormonal sex-reversal with
around 95% accuracy. Male tilapias grow faster and
larger than females, and ponds with mixed-sex fish
are found to have decreased yields due to energy
expenditure on reproduction and not growth.
Consequently, the culture of purely male tilapia is
desired. After sex-reversal treatment, fingerlings are
placed in high aeration systems allowing the hormone
to leave the systems before sale. Effects on the
environment from testosterone input are thought to
be negligible due to rapid degradation after exposure
and the use of closed systems during this process.
Additionally, any water used in the process ends up in
the aquifer, which is used exclusively by the hatchery
facility. After sex-reversal, fingerlings are transferred
to the nursery facilities 1 km away, where they are
reared and conditioned ready for sale.
Fingerlings are sold between size 22 (0.1g) and 17
(0.8g), and cost around 10 (0.01p) to 60 (0.6p)
centavos respectively. Farmers often purchase the
smaller sized fingerlings (size 22) due to the cheaper
price, but it is actually more cost effective to buy larger
sized fingerlings (size 17), due to lower mortality rates
during stocking. Genomar recommend buyers
purchase larger fingerlings for stocking, because it is
the tilapia and ultimately the supplier that are blamed
if the smaller fingerlings die as a result of their low-

Clockwise from top-left:
• Breeder pond with covered
hapas.
• Egg collection.
• Egg incubation and newly
hatched fry.
• Collected eggs (below)
and fry (above).
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Clockwise from top-left:
• Nursery pond and hapas.
• Conditioning tanks filled with fingerlings ready for sale.

stress tolerance at an early age. However, for many
buyers quantity appears to be the most important
factor when stocking ponds.
Marketing the Genomar product is a difficult issue for
the company and it appears that advertising for
anything in the Philippines is a privilege enjoyed by
only the major corporations. Genomar have just one
field operator responsible for the majority of sales and
distribution of Genomar Supreme Tilapia (GST).
Occasionally farmers come directly to the hatchery to
purchase fingerlings, but typically orders are handled
via text message. There are many breeder companies
in the Central Luzon area, forcing a low market price
for tilapia fingerlings and also a general decrease in
broodstock quality. However, through my relatively
short experience with Genomar, they appear to be
dedicated to providing a quality product to farmers,
albeit for a slightly higher price than some of their
competitors. A farmer purchasing fingerlings from
Genomar is entitled to free extension services prior to
and during stocking, although hopefully with the
successful completion of the Best Farming Practice
project (BFP) this can be extended to a full cycle and
taa Newsletter September 2006

• Packing fingerlings into polythene bags filled with oxygen for
transportation and stocking.
• Sold fingerlings ready for transportation.

further information may be passed on to farmers for
improving grow-out efficiency.
For 4 weeks I have participated in the BFP project with
Genomar and the Freshwater Aquaculture Centre at
Central Luzon State University in the Science City of
Muñoz, Nueva Ecija. Phase 1 of the project is set to
determine the highest feasible stocking density for
GST in the Central Luzon area and to test the
recommended grow-out protocols, such as feeding
and water fertilising schedules. As a result of the UNfunded GIFT (Genetically Improved Farmed Tilapia)
project in the 1970s, the genetic quality of tilapia is
much improved in South-East Asia. Genomar own the
GIFT name and their GST are derived from the
original GIFT strain. In terms of growth and feed
conversion ratios, the GST is very advanced and
proving to be a market leader in many South-East
Asian countries, especially China. This enables
Genomar to guarantee the product to farmers and
charge a higher price for fingerlings. The problems
begin, in the Philippines at least, during the grow-out
period as GST responds best to fairly specific
management practices as a result of genetic
39
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In my initial study there are 6 trial ponds representative of an average sized domestic tilapia farm in the
Philippines. The analysis aims to perform two growout cycles; the first during the summer months when
water temperatures can reach 35oC and consequently
accurate water quality management is imperative to
reduce disease and fish kills; and the second during
the rainy season when increased investment as a result
of higher feed requirements, because of low phytoplankton growth, is the most important concern. Due
to improvements in the speed of tilapia growth it is
possible for farmers to have three grow-out cycles per
year; however seasonal change affects the management practices employed at any given time during the
year. This stage of the project aims to identify these
practices, thus enabling accurate dissemination of the
information to the farmer. In addition, the original
grow-out protocols were originally prepared for South
America and China under a different economic, social
and climatic environment to the Philippines and
consequently require extensive modification.
The common marketable size of tilapia in the
Philippines is 200-250g compared with anything from
600g to over 1 kg in many other tilapia eating
countries such as China. This is because in the
Philippines every family member wants one whole
fish to themselves at the dinner table. They feel
somewhat cheated if they do not have the whole fish!
The average Filipino family consists of about 5
members and therefore if one kilo of tilapia is
purchased, then 5 pieces per kilo are expected. In
China the average stocking density is between one and
two pieces per m3, however due to the size required in
the Philippines, it is possible to have higher stocking
densities and to maximise the available pond area.
However, a common misconception of many tilapia
farmers is that stocking more tilapia per m3 leads to
an increase in revenue, but instead actually leads to
water quality decline and ultimately a greater chance
of fish dying.

AGM
NEW
VENUE
ROYAL OVER-SEAS
LEAGUE, PARK PLACE,
ST JAMES’S STREET,
LONDON SW1A 1LR
(see map on Yellow
Page ii for directions)
AGM AND ANNUAL
MEMORIAL LECTURE
WEDNESDAY, 13TH
DECEMBER 2006,
5.00 P.M.
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New AGM Venue

improvement through selective breeding. The
traditional methods employed by many farmers,
passed down from generation to generation, may have
worked at one point but do not work where genetically
improved strains are concerned. The result is a small
profit margin and an inability to expand from a
domestic to a commercial venture.
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Editorial Guidelines
1. The Newsletter issues quarterly in early March (green), June (yellow), September (brown) and December (blue).
2. The Editor is primarily responsible for the production aspects of the Newsletter.
3. Regarding the professional content, unless falling within the Editor’s area of expertise, the copy is referred to an
appropriate Member of ExCo, who de facto act as an Editorial Board.
4. All copy should be with the Editor by the first week of the month preceding the month of the next issue—at the latest—
the earlier, the better.
5. Whenever possible, reports and papers from meetings and seminars should be presented in summary or as concisely as
the material permits. References should be kept to the minimum (these are printed in a very small sized point) and the
author should be prepared to accept enquiries from Members seeking further detail. In general, submissions to the
Newsletter should not exceed 1,200 to 1,500 words in length.
6. Submissions by email and/or disc are encouraged. Such material should always be supported by a confirming hard copy
posted separately to the Editor.
7. All email submissions to the Editor should be repeated to the General Secretary.
8. To ensure accurate scanning, hard copy submissions should be of good quality, double spaced and with wide margins.
9. Drawings, diagrams, maps, etc., should be good quality line art, and the original artwork (on disk or printed at least
600 dpi black and white) made available to the Editor. Photographs: good quality black and white or colour photographs
to be sent to the Editor (s.a.e. for return). Digital format: Max quality JPEG. 300 dpi EPS, TIFF.
10. Exceptionally, short notes in clear and legible handwriting may be accepted.
11. The following House Style has been adopted for production of the TAA Newsletter, and contributors are asked to present
contributions, as far as possible, in this format:
K References to the Newsletter and other journals and books/publications to appear in italics
K Titles of papers to appear in italics rather than parentheses
K Caps to be used in titles for all words, apart from words like ‘a’ ‘the’ etc. Caps in general to be kept to a minimum.
K Companies always to be referred to in the singular , i.e. ‘its’ and ‘has’ rather than ‘their’ and ‘have’
K Organisations to be identified by full name the first time they are mentioned with acronym (if it exists) in brackets.
Thereafter use acronym
K Latin phrases and names in italics
K Authors of papers to be referred to by full name, and affiliation included
K Papers might include short biography of author, so please include this, if possible
K Contributors of letters to have names in full, plus place of origin, to permit cross referencing with the Membership
List.
Subscriptions
Subscriptions are due annually on 1st August and, with the
exception of members having no bank account in the UK, are
payable by banker’s order. Members joining after 30 April in
any year will not be charged a subscription for the balance of
that year.
Current subscription rates are:
K Individual membership (printed Newsletter) £30 p.a.
K Individual membership (online Newsletter) £20 p.a.
K ‘Journal’ membership (with J. Exptl Agric.) £50 p.a.
K Student Member £5 p.a.
K Corporate Membership £80 p.a.

Advertising Rates
K Full page £200
K Half page £110
K Quarter page £60
K A4 inserts £300 per sheet
Personal advertisements from
K members—10p per word.
K Minimum £2.50—cash with advertisement please.
Extra copies of the TAA Newsletter if available £2 per copy post
free in EC, £2.50 outside EC. Contact General Secretary.

Disclaimer: While we make every effort to protect the interests of our members, we are unable to check the accuracy or integrity of any advertisements in
the Newsletter. We cannot accept responsibility for any misfortune resulting from an advertisement in the TAA Newsletter.

Design, Layout and Press-Ready Files
Tina Bone—Artist, DeskTop Publisher & Web Designer, 18 Harbour Avenue, Comberton,
Cambridge CB3 7DD. Tel: (01223) 262962; Fax: (01223) 262877; Mobile 07802 708 028;
email: tina@tinabonedtp.co.uk web: www.tinabonedtp.co.uk
Printing
Acorn Press, 3 London Road Industrial Estate, Pampisford, Cambridge CB2 4EE
Tel: (01223) 834301; Fax: (01223) 837685; email: info@acornprintsolutions.com
Packing/labelling
RFET Cambridge, Steve Chivers, Senior Contract Supervisor,
Unit B/C, The Paddocks, 347 Cherry Hinton Road, Cambridge CBI 3HG
Tel: (01223) 242267; email: rfetcambridge@richmondfellowship.org.uk
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