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Wind of Change
This Newsletter, Volume 27 Number 4,
will be the last issue to fall onto your
doormat or come up on your
computer screen. It began life as a
small A5-sized booklet in June 1980 in
a way that many official publications
of newly formed societies or groups
were produced. Since then it has
grown in stature, as has TAA, to keep
members informed of their Association’s happenings with scientific
articles and news items of current
interest in the tropical world. The
time has come for a change, to make
our publication more relevant to the
needs and desires of the younger
generation, who are involved in agricultural development and environmental issues or who, after training,
intend to embark on a career in these
fields. This group of readers will be
the future backbone of TAA.
The forthcoming issue in March next
year will be called ‘agriculture for
development’, a title that will appeal
to the younger readers; a title that they
will easily connect with. The newlook magazine will still have its
scientific articles, there will be short
writings on current events in the
international arena that are important
to agriculture development, and there
will still be all the TAA news that you
are accustomed to seeing in the
Newsletter. It will still be our Association’s quarterly publication, but it will
have a new style and therefore look a
little different. I know that not everyone likes radical changes but we have
to modernize to try to capture a wider
audience and increase our membership to ensure survival. I’m sure you
will not be disappointed with
‘agriculture for development’.
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Extract of the independently examined Balance Sheet
as at 30th June 2007
CURRENT ASSETS
Cash at Bank
Current
Deposit
Deduct Current Liabilities
Net Current Assets

1,218
25,928
(400)
26,746

INCOME/EXPENDITURE
Income
Subscriptions
Award Fund Donations
Brunt Donation (book)
CV Directory
Functions/Shows
Bank Interest
Inland Revenue
Syngenta/Gatsby

20,203
85
6,572
175
1,848
757
1,115
14,528

45,283

Expenditure
Membership
Newsletter
CV Directory
Functions/Shows
Regional Subventions
Award Fund Grants & Expenses
British Expertise (BCCB)
Brunt (book)

738
8,859
406
4,927
500
19,066
1,251
6,572

42,319

546
394
1,208
983
330

3,461

Governance Costs
Public Liability Insurance
Auditors Fees
ExCo Meetings
Administration
UK Forum
Total Expenditure
Surplus (Deficit)
Balance b/f 30/06/06

45,780
(497)
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NET CURRENT ASSETS

26,746
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“Despite only 11 people present, I have rarely attended a session where everyone was so involved, the presentations were really up
to the minute in terms of research and there was adequate time to discuss everything. Definitely not a waste of time, but
disappointing that not more widely attended. There is a huge message to get across to the world!”
Keith Virgo, Chairman.
Four papers were presented. Those by Peter Ravenscroft and Hugh Brammer are reproduced below. They are followed by
Hugh Brammer’s summaries of presentations by Andrew Meharg and Farhana Sultana. Dr Sultana unfortunately was
unwell, and her presentation was made by Peter Ravenscroft. It was decided that a small group would meet after the seminar
to draft a press release and Action Plan. The latter will be printed in the next issue of the Newsletter.

The global dimensions of arsenic pollution of groundwater
Peter Ravenscroft

Fig. 1. Map showing the location of arsenic pollution and exposed population at the major occurrences. The first number is the estimated population who
are, or recently have been, exposed to drinking water containing >50 µg/L, and second number is the equivalent for people drinking >10 µg/L.

In the last 15 years, natural arsenic (As) pollution
of surface and groundwater used for domestic
supplies has emerged as a truly global
phenomenon, with an enormous current and future
burden on human health, especially in tropical Asia
and South America. In the last five years, arsenic
contamination of irrigated crops, especially rice,
has emerged as a problem of comparable
magnitude, but so far this has hardly been
considered outside Bangladesh and West Bengal. In
the future, it seems probable that arsenic pollution
will be discovered in many more regions than are
known at present. Providing safe drinking water
will challenge human and financial resources, and
some measures could have adverse environmental
impacts. Measures to reduce the impact of arsenic
on irrigated agriculture are less clear-cut, and will
require a multi-pronged strategy.

Where arsenic pollution occurs
Arsenic pollution has been reported from more than
70 countries on six continents so far. As shown in
Figure 1, it is very unevenly distributed geographically. A recent study (Ravenscroft et al., 2008) estimated
that 137 million people are, or have been in the recent
past, exposed to drinking water containing more than
the WHO recommended maximum of 10 µg/L. Of
these people, 50 million live in Bangladesh with a
further 33 million higher up the alluvial plains of the
Ganges and Brahmaputra in India and Nepal.
Elsewhere in Asia, a further 30 million are exposed to
dangerous levels of arsenic in China, Pakistan,
Myanmar, Vietnam, Cambodia, Laos and Taiwan. In
almost all of these cases, arsenic occurs in
groundwater drawn from beneath the alluvial plains of
rivers draining the Himalayas.
3

ARSENIC poisoning - L&SE

Joint meeting of the London & South-East and East Anglia Regions held at
British Enterprise, One Westminster Palace Gardens, London, 24th October 2007
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Arsenic pollution derived from volcanic activity in the
Andes has had severe impacts on health in Argentina
and Chile, and in Mexico. However, in tropical South
America, there is almost no information regarding
arsenic in natural waters. In the USA, Canada, and
Europe, contamination is widespread and geochemically diverse, but these have generally had minor
effects on health, except in Hungary. There are few
reports of arsenic pollution in Africa, although parts
of Ghana and Burkina Faso are seriously affected; but
there is a general lack of information. There are just
two reports of arsenic pollution in Australia, but it is
quite common in New Zealand.

History of natural arsenic pollution
The first major case of arsenic pollution to be
recognised was in Cordoba Province of Argentina in
the 1920s. The next major discoveries came in the
1960s in alluvial wells in Taiwan and Andean rivers in
Chile. Both cases resulted in large numbers of deaths
and serious illness. In the 1980s, significant arsenic
pollution was identified in West Bengal in India,
Xinjiang in China and Hungary. This led to discovery
of an even bigger problem in Bangladesh, and soon
after to discoveries in Nepal, Vietnam, Cambodia and
Laos, and in other parts of India.
The rate of discovery of arsenic pollution is quite
remarkable, and reflects the combination of growing
awareness and increased availability of testing
facilities. Up to 1980 arsenic pollution had been
identified in only 11 countries, between 1981 and 1995
another 14 were recognised, but since 1996 another 45
cases have been documented.

Causes of arsenic pollution
In natural waters, arsenic occurs either as trivalent
arsenite (H3AsO3) in reducing waters, or as
pentavalent arsenate (HAsO42-) in oxidising waters.
The mobility of arsenic is most commonly limited by
adsorption onto iron oxides or incorporation into
sulphide minerals such as pyrite. The release, or
mobilisation, of arsenic occurs through one of four
processes, each of which produces a characteristic
water-chemistry:
K Reductive-Dissolution occurs when iron oxyhy-

droxides to which arsenic is adsorbed dissolve,
usually under the influence of decaying organic
matter. This produces anoxic waters with nearneutral pH, and high concentrations of iron,
ammonium, bicarbonate and often manganese. It is
the most important cause of arsenic pollution, and
occurs mainly in young alluvial deposits with
abundant sources of organic matter.
4

K Alkali-Desorption occurs where arsenic adsorbed

to iron oxides is desorbed, leaving the oxide as a
solid. It produces oxic waters containing dissolved
oxygen and nitrate, pH 8-9, and low iron concentrations. Such waters occur widely in alluvium and
both young and ancient bedrock aquifers, mostly in
drier climates.
K Sulphide-Oxidation occurs where sulphide min-

erals such as pyrite and arsenopyrite are exposed to
oxygenated water, especially due to a fluctuating
water table. It produces waters that are oxic, have
pH<7 and high sulphate concentrations. It occurs
in areas with mineralised bedrock, and often in
mining regions where it may overlap with
anthropogenic pollution.
K Geothermal waters are mostly generated in areas of

volcanic or hydrothermal activity. High temperature
is normally a tell-tale sign of their origin, and
arsenic is often accompanied by other toxic trace
elements.
The occurrence of arsenic pollution can be related to
geology and climate. Reductive-dissolution, alkalidesorption and geothermal waters are strongly
concentrated in alluvial basins, within or adjacent to
young mountain belts. Only sulphide-oxidation is
found mainly in areas of ancient rock.

Health effects
Though an infamous poison and a common industrial
pollutant (Meharg, 2005), naturally occurring arsenic
has killed far more people than all these sources
combined and, without action, is likely to kill at least
hundreds of thousands more in coming decades.
Many more will suffer from arsenicosis (chronic
arsenic poisoning), which has four main aspects. The
most diagnostic symptoms are the disfiguring and
painful dermatological conditions such as hyper- and
hypo-pigmentation, and keratosis or hyperkeratosis
(Figure 2), the latter producing corn-like growths on
the hands and feet that may eventually require surgery
to relieve the suffering.
Arsenic is one of the most potent naturally occurring
carcinogens, and causes at least five types of cancer.
The most common is skin cancer, while lung cancer
causes most fatalities. Bladder, liver and kidney
cancers are also significant causes of death. No
threshold concentration has been identified, and
lifetime exposure to arsenic follows a linear doseresponse that results in death for 1 in 100 people
drinking 50 µg/L As, and 1 in 10 people drinking 500
µg/L. At 50 µg/L, the cancer risk from arsenic is a
hundred times greater than the next most toxic water
pollutant at its respective standard, and at Antofagasta
in northern Chile, it was estimated to cause 1 in 7

2Text

12/8/07

12:41 PM

Page 5

TAA December 2007 Newsletter

Fig. 2. Keratosis affecting
upper surfaces of the
hands and feet in an
arsenicosis patient in
West Bengal (photograph
courtesy of Dr Dipankar
Chakraborti, Jadavpur
University, Kolkata).

deaths in people aged over thirty (Smith, 1998; Yuan,
2007).
Arsenic also produces a wide range of systemic, noncarcinogenic effects. Some, such as muscular
weakness and general lassitude, develop before skin
ailments are apparent, but are difficult to diagnose.
Arsenic is also responsible for heart, lung, eye, kidney
and liver disease; diabetes, gangrene and sensory
defects. Amongst these, heart attacks and lung disease
(bronchiectasis) are major causes of death. It also has
diagnosable effects on the mental health of adults and
the intellectual development of children. Arsenic
poisoning, or even the risk of it, has complex and
culturally specific social impacts particularly in South
Asia, where prejudice thrives in poorly educated
communities, and where the impacts are felt most by
women (see Sultana, this issue).
A critical aspect of arsenic poisoning is its latency,
both the delayed onset of symptoms, typically 2 to 10
years from the start of exposure, and the delayed
development of fatal symptoms years, or even
decades, after exposure ceases. In Antofagasta, the
municipal supply contained 100 µg/L up to 1958, then
increased suddenly to 800 µg/L until 1971 when a
treatment plant was commissioned, reducing the
arsenic concentration to 100 µg/L, and later to 40 µg/L.
A study of 50 years of mortality records showed that,
during the period of high exposure, heart attack was
the principal cause of excess deaths (attributable to
arsenic) in men and women (Yuan, 2007). Moreover,
deaths from As-induced cancers continued to increase
for decades after high exposure stopped, so much so
that lung cancer became the largest single cause of
death, and four times as many people died as a result
of arsenic poisoning after the new water supply was
commissioned as died during the period of peak
exposure.

Drinking water and food standards
Intake of arsenic from food and water should be
considered together, although, ideally, intake from
food should be adjusted for that part which exists in
inorganic forms (see Meharg, this issue). The US Public
Health Service set a 50 µg/L drinking water standard in
1942, but as early as 1962 set a goal of 10 µg/L, and yet
this did not come into effect until 2006. In 1993, the
WHO recommended 10 µg/L as ‘provisional’ guideline, which was adopted in Germany in 1996 and by
the European Union as a whole in 2003, while
Australia adopted an even lower standard of 7 µg/L.
However, India, Bangladesh, China and most other
severely affected countries retain a 50 µg/L standard.
WHO and FAO recommendations are that daily intake
of inorganic arsenic should not exceed 130 µg for a 60
kg adult, equivalent to 2.6 litres of water containing 50
µg/L. Most countries do not specify standards for
arsenic in food, although the UK and Australia both
specify limits of 1 mg/kg. However this is simply not
protective of health for rice-based diets where water
supplies are contaminated. Examples from both South
Asia and Latin America show that, in such circumstances, the combined daily intake of arsenic can be as
much as ten times the FAO/WHO recommended limit
(Ravenscroft et al., 2008).

Water supply mitigation
Arsenic-safe water can be supplied by a) treating
contaminated groundwater; b) developing alternative
groundwater sources (e.g. dug wells and deeper
aquifers); and c) developing surface water (e.g. rivers,
ponds and rainwater). There are many methods with
technological variations of removing arsenic from
water. The most common use either fresh iron oxide
5
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precipitates or commercial adsorbents to remove
arsenic. Most can remove >90% of arsenic when
operated by large water utilities, but an unacceptably
high proportion perform badly in rural water supply,
and all tend to be expensive. No treatment methods
are considered economic for irrigation.
The benefits of an arsenic-safe water supply are only
realised if they do not replace arsenic with another
health risk, most commonly pathogens. To compare
the effectiveness of dug wells, deep tubewells, pond
sand filters and rainwater harvesting in Bangladesh,
Ahmed et al. (2005) used the disability adjusted lifeyear (DALY) concept to compare the relative risks of
arsenic and pathogens, expressed as a number of years
per million of population. As reference, the continued
use of polluted shallow wells was estimated to be <10
DALY’s for pathogens and an unacceptable 400
DALY’s for arsenic. All four technologies had DALY’s
of <1 for arsenic, but differed greatly in the pathogen
risk. Deep tubewells and rainwater were estimated to
have a risk of <10 DALY’s, but dug wells and pond
sand filters had respective pathogen risks of 9400 and
2800 DALY’s – far worse than the risk of arsenic in
shallow wells. Of course, the pathogen risk can be
overcome by chlorination, but this is notoriously
difficult to implement in village and household
supplies.
The costs of the various mitigation options vary quite
significantly. Using Bangladesh as an example, typical
costs range from $2.1/m3 for rainwater harvesting,
reducing to $0.31and $0.26 per m3 for surface water
treatment and dug wells respectively; while the
cheapest systems were pond sand filters ($0.16/m3)
and 300m-deep hand tubewell $0.15/m3 (World Bank,
2005). By comparison, the cost of a community piped
water system was estimated at $0.38/m3.

Agricultural mitigation
The effects of agricultural intervention can never be as
clear-cut as those used for drinking water because,
even if no more arsenic is added, there will still be a
residual risk from arsenic already in the soil. Although
changing to an As-free source of irrigation water is the
surest means of preventing an increase in risk, in
many cases this is not practical. In West Bengal and
Bangladesh, local surface water sources are often fully
exploited, and major surface irrigation schemes are
expensive, have records of poor performance and
adverse environmental impacts, and there are doubts
over water availability. Deep groundwater sources can
provide low-arsenic sources in the short to medium
term, but are generally uneconomic without subsidy,
and are controversial because of the risk of being
unsustainable. Consequently, a combination of
measures will normally be required to manage the risk
6

of arsenic accumulation in soils and plants. As
discussed by Brammer and Meharg in this issue,
arsenic mitigation may be achieved by a combination
of dryland cropping, breeding for arsenic resistance,
improved water management and selective soil
removal.

Water resource and
environmental impacts
Where human exposure to arsenic is avoided or
reduced, a net positive impact can be expected.
Nevertheless it is important that negative impacts are
minimised and any adverse consequences planned for.
The main risk of interventions such as dug wells,
surface water treatment or rainwater collection comes
from substitution of risks between arsenic and
microbial pollution. Wherever water treatment is
employed to remove arsenic, an arsenic-rich waste will
be produced that requires safe disposal. Of much
greater concern is the risk of cross-contamination of
aquifers, especially where deep alluvial aquifers are
pumped from beneath highly polluted (or saline)
shallow aquifers. This abstraction may be solely for
potable supply or for irrigation when the rate of
drawdown will be much faster. At present, there is no
adequate scientific basis for predicting whether, or
how quickly, arsenic will reach the deeper aquifers. It
is vital that monitoring wells should be installed in
intervening layers.
Another potential impact connects the water supply
and agricultural aspects of arsenic pollution. Pumping
from irrigation wells must contribute to the clean-up
of aquifers, but because most arsenic accumulates in
the soil (Brammer, this issue), there is the risk of
transferring the arsenic problem from drinking water
to food. The human consequences are potentially very
serious, leading not only to chronic poisoning
through food but also to dramatic declines in food
production in rice-growing areas. The rates of
depletion in groundwater and addition to soil will vary
between regions, and the parameters are poorly
defined. However, the principles are the same, and we
illustrate this with simple calculations based on the
JAM aquifer in West Bengal (Ravenscroft et al., 2008).
Consider an area of land, 65% of which is used to
cultivate rice, irrigated annually with 1000mm of water
containing 200 µg/L As drawn from underneath the
same land. Assume 15cm of topsoil containing 10
mg/kg As, underlain by a 30m aquifer of sand
containing 3 mg/kg As1, which is unremarkable for
1

This assumes that arsenic is mobilised by reductive dissolution, where all
arsenic is located in the sand and all organic matter is present in an
overlying clay layer. The calculations assume the amount of arsenic
removed by harvesting the crop is insignificant compared to that added to
the soil. This is not strictly correct, but is reasonable for the purposes of
illustration.
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the affected regions of India and Bangladesh.
Assuming this is a closed system, then if no more
arsenic is mobilised from the sand, all the arsenic in
groundwater will be flushed out in just 14 years,
raising the soil concentration to 19 mg/kg As.
However, if arsenic adsorbed to the sand continues to
be mobilised, then after 50 years, the soil content will
rise to 40 mg/kg As. This is the approximate
concentration at which serious yield reductions occur
in rice, and the timescale of 50 years is comparable
with the duration of tubewell irrigation in Bengal.
Thus, given that reports of conditions such as
straighthead disease in rice are beginning to be
reported from areas with long irrigation history, this is
of profound concern for the sustainability of food
production. If pumping were to (could?) continue, and
the geochemical conditions remained the same, soil
arsenic would rise to 70 mg/kg after 100 years, and
dangerous concentrations in groundwater would
persist for over 1000 years.

Recommendations
Because of the ongoing and growing threat to health,
the highest priority is to provide safe drinking water
supplies to affected communities, but provision
should be prioritised by arsenic concentration. Health
ministries should prepare for a major disease burden
even long after exposure stops. Untested areas should
be surveyed as soon as possible, but prioritised

according to their geological and climatic setting.
Potential adverse impacts from pumping polluted
water and some mitigation activities should be
monitored so that they can be managed. The
magnitude of the arsenic risk to irrigated agriculture
urgently needs to be assessed, initially through
surveys of irrigation water sources, and followed by
trials and full-scale projects to reduce arsenic
accumulation (see Brammer, this issue).
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Arsenic in soils and rice
Hugh Brammer
Introduction
Over the past ten years, it has slowly come to be
recognised in Bangladesh and West Bengal that soils
irrigated with arsenic-contaminated groundwater are
accumulating arsenic to potentially toxic levels. There
seems to be little awareness yet of this hazard
elsewhere in South and Southeast Asia where soils are
widely irrigated with contaminated groundwater
(Heikens, 2006). Arsenic has long been recognised as
a soil contaminant in the USA, but this originated
from arsenical pesticides formerly used on cotton.
Arsenic added to the soil in contaminated irrigation
water stays mainly in the topsoil where it gradually
accumulates, little being removed by crops, lost to the
air by volatilisation or leached to lower soil layers.
Arsenic accumulation is particularly serious in soils
under irrigated rice. That is partly because of the large
quantity of water used to irrigate rice and partly

because the added arsenic is in a form that is readily
available to plant roots under the anaerobic
conditions in flooded paddy fields.
The factors which influence the availability of arsenic
to plants vary greatly between soils. They include
redox potential, pH, organic matter content, iron,
manganese, phosphorus and sulphur contents. The
influence of some of these also varies significantly
within the year in floodplain soils that alternate
between flooded and aerated conditions. Table 1
shows how some relevant soil properties change
between adjoining floodplain ridge and basin sites on
the Ganges River Floodplain in Bangladesh. Similar
changes, without the presence of lime, occur on other
river floodplains. Therefore, there can be considerable
differences in the factors that affect arsenic availability
within and between tubewell command areas. These
are additional to the differences in the arsenic content
of water delivered by tubewells.
7
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The limited evidence available suggests that the safe
limit of soil arsenic for rice might be as low as 20
mg/kg. Unpublished data from a shallow tube-well
site in Faridpur District, Bangladesh, indicate that rice
yields ranged between 7 and 2 tons/ha with topsoil
arsenic levels ranging between 61 and 11 mg/kg. The
first identification of straighthead disease, an indication of arsenic toxicity in rice, was reported in 2006
(personal information from C. Meisner). Assessment of
toxicity is complicated by the fact that different types
and varieties of rice take up or tolerate widely different
levels of soil arsenic.

Soil loading
Table 2 shows how arsenic might accumulate in soil
over time at different concentrations in irrigation
water, assuming an annual irrigation application of
1000mm. A crop irrigated with 1000mm of water
containing 100 ppb arsenic receives 1 kg of arsenic
per hectare per annum. That is equivalent to the
addition of 0.56 mg/kg per year when mixed into 10cm
of cultivated topsoil. At this concentration, it could
take several decades before significant changes in soil
arsenic levels could be differentiated from an
uncontaminated background of 5–10 mg/kg of

arsenic. In Table 2, boxes showing 20–50 mg/kg and
>50 mg/kg have been shaded to show when, in
principle, these potentially toxic soil concentrations
might be reached. Actual soil loading rates will vary
with the amount of irrigation, arsenic concentrations
in the water and losses due to volatilisation, removal
by crops and leaching by monsoon-season flooding.
Very little information is available as yet on
accumulation and leaching losses.
However, not all of the arsenic in groundwater
delivered from tubewells actually reaches the fields
irrigated. In most arsenic-affected areas of the Bengal
Basin, groundwater is rich in iron. This iron is
oxidised on exposure to the air and precipitated as
hydroxides, which then adsorb arsenic. Hossain
(2005) reported that arsenic concentrations in the
irrigation water at a 4 ha tubewell site near Faridpur,
Bangladesh, decreased from 136 ppb at the well-head
to 68 ppb at the end of the 100m distribution channel,
mostly within the first 30m; also that topsoil arsenic
concentrations changed from 61 mg/kg in the field
near the well-head to 11 mg/kg in an outer part of the
command area. A detailed study at another site in
Bangladesh irrigated for 15 years with an annual
application of about 1000mm of water containing 397
ppm arsenic at the well-head, showed that arsenic
Straighthead disease (courtesy of
Richard Leoppert, Texas A&M
University).
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concentrations varied within fields, from 33 mg/kg
near one field inlet to 11 mg/kg at the far side of the ca
0.3ha field (Dittmar et al., 2007). Therefore:
K the arsenic concentration in water measured on

delivery from a tubewell is not a reliable indicator of
the amount of arsenic actually added to soils within
a command area;
K soil arsenic levels will vary both between fields and

within fields in different parts of a command area;
K these differences need to be taken into account in

soil, water and crop sampling within irrigation
command areas; and
K possible differences in soils and seasonal-flooding

characteristics between tubewell sites in different
physical regions and different positions on the
relief (see Table 1) also need to be considered in
sampling and interpretation of study results.

Mitigation methods
Most studies on the mitigation of arseniccontaminated land and soils have been carried out in
developed countries, on mining or industrial-waste
sites, or on soils contaminated with arsenical
pesticides or other treatments. Few, if any, of these are
applicable to small-scale rice farmers. There is an
urgent need, therefore, to develop, test and propagate
more appropriate methods, because soil arsenic
concentrations in some places have already reached
levels that are reducing crop yields. Progressive
increase in soil arsenic levels is raising the levels of
arsenic in rice grown on affected soils, and hence
increasing the amounts of arsenic being ingested by
those eating the rice. Mitigation and rehabilitation
methods that might be practical will vary from place to
place according to local environmental, economic and
cultural conditions. Possible methods are listed in
Table 3 and are reviewed briefly below.

Water treatment. The methods used for treating
drinking-water are impractical for treating the
enormous quantities of water used for irrigation
(especially of rice) because of the cost, institutional
needs and engineering involved. However, as was
described above, the natural co-precipitation of
arsenic with ferric iron that occurs in distribution
channels before irrigation water reaches fields can
remove considerable amounts of the element.
Methods to enhance this process need to be tested,
e.g., by providing field or overhead settling tanks; by
increasing turbulence of flow, and thereby aeration, in
channels; and by adding ferric iron material to settling
tanks or channels.
Alternative irrigation supply. Wherever possible, an
alternative source of arsenic-free irrigation water
should be provided. Opportunities for substitution
will differ between areas. In most affected parts of
Bangladesh and West Bengal, exploiting deep aquifers
(below about 120 m) will be the most practical method
where groundwater availability and quality are proven
to be satisfactory. Surface-water supplies might be
used where they are not already fully exploited.
However, these alternative sources are generally much
more costly to provide, operate and maintain than
existing shallow tubewells, and subsidies may need to
be provided. The costs need to be weighed against the
increasing health, social and economic costs of
continuing irrigation with contaminated water.
Agronomic methods. Arsenic in irrigation water
applied to dryland crops grown on aerated soils is
rapidly adsorbed by ferric iron and dryland crops need
much less irrigation water than paddy rice. Therefore,
substituting dryland crops such as wheat or maize for
paddy rice could reduce the rates of arsenic
contamination of soils and food crops. However, for
the majority of farmers in South and Southeast Asia,
rice is by far the preferred crop option, culturally and
economically, and much of the land currently irrigated
is better suited to paddy rice than to dryland crops. On
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relatively better drained soils, rice can be grown as a
dryland crop, but land management practices that
might enable this to be done on seasonally flooded
paddy soils still need to be investigated and their
acceptability to farmers tested. Furthermore, arsenic
added and absorbed in aerated soils during dry-season
irrigation might become available again to a following
rice crop grown on land that is flooded in the
monsoon season.
Research is in progress to breed arsenic-tolerant rice
varieties and to cultivate rice as a dryland crop (e.g., on
raised beds). However, the use of tolerant varieties
would not reduce the accumulation of arsenic in soils,
and the cultivation of dryland rice would only reduce
the rate of accumulation. Therefore, these methods
might provide only a short-term, interim measure
until an alternative safe irrigation supply could be
provided. The real need is to prevent further arsenic
reaching rice fields.

The practicality of growing plants that are
hyperaccumulators of arsenic from soils deserves
study. Such plants include brake fern (Pteris vittata),
some other ferns and Indian mustard (Brassica juncea).
The feasibility of growing such crops on paddy soils,
or fitting them into rice rotations, needs to be tested.
Water hyacinth (Eichhornia crassipes) is a hyperaccumulator, but it roots in water, so its use might be limited
to settling tanks. Arsenic taken up by such plants is
removed from fields when they are harvested.
Methods would need to be found to dispose safely of
large quantities of plant residues with high arsenic
contents and to reduce possible health risks to
children, livestock and wildlife eating the plants or
inhaling dust from burnt material.

Institutional needs
There is as yet limited awareness of the potential
agricultural disaster looming over countries where
rice is irrigated with arsenic-contaminated groundwater. The most urgent need, therefore, is to alert
countries and farmers potentially at risk to the nature
and potential consequences of this hazard. Surveys
quickly need to be carried out to identify areas in such

Various ferric iron materials that adsorb arsenic have
been tested for use on industrially contaminated land.
The value of using such materials on paddy soils
where the iron would be reduced seems doubtful,
although using cheap, locally available materials such
as ground brick or burnt soil deserves
examination. Allowing rice fields to dry out
Private irrigation well, Baras
completely for 10–14 days prior to the panicle
initiation stage, a practice long used in the
southern United States, reduces arsenic uptake
but also reduces potential crop yields, which
might not be appropriate for small farmers; and
not applicable to monsoon-season rice on
contaminated soils.

Rehabilitation methods
Even where an arsenic-free irrigation supply can
be provided, it will be desirable to reduce arsenic
concentrations in badly-contaminated soils in
order to restore crop yields and/or reduce crop
uptake of arsenic. The simplest and quickest way
to remove the arsenic hazard in contaminated
paddy soils is to remove the topsoil. This may
seem drastic but the heavily contaminated
topsoil is usually only 10–15 cm thick. Initially at
least, only a small area in fields nearest to a
tubewell might have dangerously high arsenic
contents; and farmers in Bangladesh commonly
sell soil for brick-making and other construction
purposes. Promotion of this technique for soil
rehabilitation might need government or NGO
support. This practice would only be appropriate
for silty and clayey soils in which topsoil removal
would not expose a more permeable layer
unsuitable for irrigated paddy cultivation.
10
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countries that are already affected or are at risk so as to
assess the scale and urgency of the problem.
Following that, appropriate mitigation methods will
need to be tested for practical application under local
conditions. Funds will then need to be provided to
implement suitable mitigation measures, monitor
results and make adjustments as found necessary.
In the worst-affected countries, these measures might
need the recruitment, training and deployment of
considerable numbers of soil testing, agricultural
research, extension and engineering staff (or their
redeployment from other activities) together possibly
with investments in alternative irrigation sources. The
implementation of such measures on the scale and
immediate time-frame that may be required seems
unlikely to be within the financial capacity of the
poorest countries, and international funding will very
likely be needed. This is a field where voluntary

agencies could also provide important assistance,
particularly at the awareness building, field survey and
implementation levels.
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Hugh Brammer worked in East Pakistan/Bangladesh for over
30 years, authored seven books on soils, agriculture and
floods in Bangladesh, and recently participated with Peter
Ravenscroft in a global arsenic study in the Geography
Department, Cambridge University.

Arsenic accumulation in rice
(Summary based on Dr A. Meharg’s presentation)
Rice grains generally contain ten times as much
arsenic as other cereal grains. This apparently is due
to cultivation of rice under anaerobic soil conditions
in which arsenic is more easily taken up by plant
roots. Moreover, rice grains (especially in Asia)
generally contain high proportions of inorganic
arsenic, the form which is most toxic to humans. In
arsenic affected areas of Bangladesh and West
Bengal where rice is irrigated with contaminated
water, some people are ingesting as much or more
arsenic from their large daily diet of rice than they
do from the contaminated water they drink, and in
amounts that far exceed the daily dietary limits set
by WHO and FAO. Questions arise regarding the
relevance of these standards for countries with ricedominated diets.
Field surveys show that there is considerable spatial
variability in the amounts of arsenic in soils in
tubewell irrigated areas in Bangladesh. There are
also considerable variations in arsenic uptake by
different varieties of rice. Cultivators who mainly eat
their own crop may stand a greater risk of arsenic

1

poisoning than consumers who purchase rice from
mixed sources in the market. However, studies
show that one-third of US rice exports would not
meet the Chinese standard for arsenic in food.1
Research is being carried out to better understand
how arsenic enters, moves and is transformed
within rice plants. Plant breeding studies are in
progress to select rice varieties that contain less
total arsenic and/or less of the more dangerous
inorganic arsenic. Agronomic studies are also in
progress to develop methods of cultivation that
would reduce arsenic uptake by rice (see Brammer’s
paper above).
Dr Andrew Meharg is Professor of Biogeochemistry at the
University of Aberdeen and author of Venomous Earth:
How arsenic caused the world’s worst mass poisoning
(Macmillan, 2006).

Rice is widely grown in southern US states on soils where cotton was formerly heavily sprayed with arsenical pesticides. Relatively high arsenic levels
might be of little importance where the rice is exported to countries in which people eat relatively little rice, but they could be significant where such
rice goes to countries where poor people are already chronically exposed to eating locally grown rice that is arsenic-contaminated. (Hugh Brammer)
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Social Dynamics of Contamination of Drinking Water
(Based on material prepared by Dr Farhana Sultana)

It is estimated that about
2 million hand-pump
tubewells in Bangladesh
deliver water with >50
ppb arsenic, the national
safe water standard. There
is considerable spatial
variability in arsenic
levels, so that some wells
in a village may be safe
while others are unsafe.
This has increased
pressure on wells
classified as safe. Safe
wells are painted green
and unsafe ones red, and
there are many villages
with large numbers of red
tubewells and few green
tubewells.

Shallow tubewell

Surveys carried out in 18 villages in four arsenicaffected districts of Bangladesh in 2003–2005 showed
that gender and class affect access to safe water. In
rural Bangladesh, women and girls are predominantly
responsible for collecting domestic water, whereas
men are predominantly responsible for irrigation. In
villages where both safe and unsafe domestic wells
exist, most households try to switch to a safe well to
avoid arsenic poisoning. Safe wells may be public
tubewells in bazaars, mosques or schools, or the
private wells of neighbours or kin. Switching to using
a safe well increases the workload of poor women and
girls who have to spend greater time and energy in
fetching water from a more distant source. Better-off
households more often have their own safe deep
tubewell, or they can afford to employ others to fetch
safe water for them.
12

The survey revealed that many women complained of
feeling humiliated and insecure in having to use
someone else’s well, endure insults and arguments at
crowded water-points in overwhelming masculine
spaces, collect water in the dark and travel longer
distances alone. These social effects were worse for
unmarried teenage girls and younger daughters-inlaw, whose mobility in public areas is often of concern
to male members worried about their safety and family
honour. In some cases, this resulted in families
continuing to use water from unsafe wells.
In general, it was found that people are willing to
share water in times of crisis, so long as this does not
impinge on their own family needs. But this varies
between people and places. Many well owners are
concerned that over-use might exhaust their safe
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water supply, they bear the costs of operation and
maintenance, their courtyard gets very muddy from
wider public use during the rainy season, and their
privacy is affected. Thus, the arsenic situation has
created social tensions that can easily erupt at much
used water points, developing or exacerbating enmity
between families.
Poor families face the most adverse effects of arsenic
contaminated water. They lack the financial resources
to install a safe water source or obtain treatment for
arsenicosis symptoms, while their less nutritious diet
– especially of poor women – may make them more
susceptible to arsenicosis. Sick family members may
be unable to work, thus reducing family incomes and
increasing the work burden of women who have to
care for them. Wealthier households are better able to
avert these problems by having better access to safe
water and the resources to obtain medical attention
and domestic help.
The social stigma associated with arsenic
contamination particularly affects women. The
biggest problem is marriageability and divorce. The
survey showed greater anxiety of contracting
arsenicosis amongst women. Women with skin
lesions were reported to be treated as contagious and
often abandoned or denied marriage. In the same
village, women and girls with visible signs of
arsenicosis faced more difficulty in getting married
than men, with greater dowries often demanded.
Overall, the arsenic crisis affects men and women
differently across social classes and geographical
locations, but the burdens are disproportionately felt
by women. The social aspects of this crisis need
greater attention from policymakers. More details on
this study can be found from downloadable
publications at www.farhanasultana.com.
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ERRATUM
In Ted Wilmot’s paper “Fashions in
Extension Objectives: Crops, Conservation
and Community” published in the
September 2007 Newsletter, on page 23, righthand column, line 6 for cocoa read coca.

Hugh Brammer adds:
A two-year survey by Hossain
et al. showed that 475 of 577
arsenic removal plants (i.e.,
82.3%) examined in five
districts of West Bengal were
out of order due to poor
maintenance or did not
provide water below the
Indian standards for arsenic
and iron in drinking water.
The removal plants included
19 different models supplied
by 11 different national and
international manufacturers
at an average unit cost of
US$1,500. At the end of the
study in 2005, only three
plants were still in use. In
Bihar, a 2004 study showed
that, despite the 86 per cent
coverage of the state’s
population by protected
water sources reported in the
2001 census, less than onethird were actually protected.
Problems of lack of
maintenance of installed
piped water supplies, hand
pumps and tubewells were
compounded by social
exclusion of poor families
based on caste. Technical
solutions alone are obviously
not sufficient to overcome
the arsenic problem.
Important social and
institutional constraints also
need to be addressed.

ERRATUM see left col.

Dr Farhana Sultana is Lecturer in Human Geography, King’s
College London.
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Agro-ecology for rural development
Ed Hamer
Barely the faintest trace of the approaching dawn had
identified the rugged eastern horizon, as we climbed
steeply through the dense vegetation of Mexico’s
12,000 year-old cloud forest. Our destination was a
“Parcela”, or garden, situated on a lofty ridge 40
minutes ride through a labyrinth of forest pathways.
Fifty-year-old Ricardo Menses has been cultivating the
same three hectare plot since he inherited it from his
father 33 yeas ago: ‘This is my own Garden of Eden,’
he says with a smile, ‘it grew from the forest long,
long ago, and still fills me with the fruits of nature’.
Ricardo practices, with an almost religious conviction,
a model of farming which has evolved for more than
5,000 years in this region. Ever since his ancestors
Ricardo in his garden

first settled these fertile limestone promontories, the
primitive harvesting of forest products has gradually
given way to a settled agricultural system, which
replicates as closely as possible the processes and
cycles observed in the surrounding forest.
On arrival, in the blue-light of dawn, the garden is only
distinguished from the surrounding cloud-forest by a
spacious opening in the canopy overhead. It is only as
we dismount and scale a rocky outcrop however, that
the tropical morning finally breaks to reveal a network
of integrated garden-plots. While at first glance it
appears that the forest is rapidly reclaiming this fertile
glade it soon becomes obvious that every plant I can
see has been consciously established here, in a
remarkable display of agro-ecology.
Although Ricardo’s Parcela is
modest in size, it is able to
support an intricate web of
over forty cultivars. In its
design, the holding is
arranged logically so that
light demanding crops are
grown in the centre of the
clearing, while shade tolerant
species occupy the merged
boundaries where the gardens meet the forest.
It is here, within this outer
zone, that the workings of the
agro-ecosystem are most
obviously demonstrated. As
the sunlight from Ricardo’s
clearing spreads into the
forest understory, so too does
the colony of edible plants.
While climbing peppers and
fruits seek out the niches
offered by the canopy, traditional root crops such as
sweet potatoes and cassava
spread their vines across the
forest floor.
A rich layer of edible herbs
have also been established
over the years and proliferate
wildly in the humus-rich
forest soil, exploiting every
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available inch of sunlight not occupied by the annual
crops. From where I stand I can see survivors of the
original forest community happily co-existing with
these introduced varieties, these gradually increase in
number until agriculture and ecosystem become
inseparable.

persistent. Ricardo currently grows his five staple
crops across seven separate plots, thereby ensuring
that each plot is left fallow once every three to four
years. ‘Insects and fungi are part of the forest,’
Ricardo tells me, ‘but each year we clean the soil with
a different crop and the pest moves on’.

While these cultivars were originally planted by
Ricardo or his family before him, they have received
minimal maintenance over the years and have, as a
result, absorbed themselves into the fabric of the
forest ecosystem. ‘Sometimes I have to cut back their
leaves, but mostly we just harvest the fruit when it is
ready’ Ricardo tells me.

Ricardo is also aware that temporal diversity makes
the most of available nutrients in the soil. By growing
a different crop each year a rotation such as this can
effectively capture vital nutrients which mineralize at
varying rates and are often lost through leaching. In
fallow years the plot is rapidly colonized and protected
by a cover of natural succession, this is then burnt to
fertilise the soil for the following rotation.

The garden areas immediately bordering the forest are
occupied by a variety of poly-cultures. Here bananas
and plantains act as climbing-frames for yam vines,
while coffee, cocoa and ginger bask in their shade.
Nearly all of the species chosen for this outer zone are
traditional forest varieties, some such as papaya and
pimento were domesticated elsewhere and gradually
introduced, while others such as wild peanut and
vanilla orchids are endemic to Chiapas and have been
assimilated from the forest into the gardens.
Ricardo’s experience tells him intrinsically, how his
yields benefit from this form of agroforestry: ‘When
you grow a plantain by itself there is so much space
that is wasted,’ he says, ‘under the leaves, on the
ground and under the soil, this is where the forest
grows its fruits’. Through adapting the laws of the
forest, Ricardo has created an alternative eco-system
where resources are capitalised but also conserved,
through biodiversity, nutrient cycling and symbiosis.
As the clearing opens further the balance shifts
towards more light demanding crops such as maize,
millet and pumpkins, grown together in a patchwork
of intercropped beds. The main reason for this is soil
conservation Ricardo tells me: ‘These plants have deep
roots,’ he says pointing to the cereals, ‘they can’t hold
the soil together so it washes away with the rain. If we
plant pumpkins and tomato they protect the soil from
the sun and the rain’.

Throughout the time I spent with Ricardo in his
gardens I was struck with the simplicity of his
approach to farming. Although he is unaware of the
scientific arguments supporting agro-ecology or
permaculture, instinct has taught Ricardo everything
he needs to know, to achieve the maximum
sustainable yield from his natural capital. Through
simulating, rather than exploiting their natural
resources in this way, subsistence farmers throughout
the tropics are demonstrating the considerable
potential of agro-ecology systems.
At a time when agricultural sustainability is rapidly
emerging as one of the greatest challenges humanity
has ever faced, it is essential that the local knowledge
and skills of these traditional agri-cultures are
recognised and appreciated. Although Ricardo’s
garden illustrates a small, but significant, aspect of
full permaculture design, ultimately he has
demonstrated that the development of agroecology
systems, specific to individual environments, will be
essential in achieving the goal of global food security.
[Originally appeared in the UK Permaculture Magazine
PM52 www.permaculture-magazine.co.uk]

The centre of the clearing is given over to several
smaller plots of individual staples, including;
groundnut, cassava, pineapple, black beans and
runner beans. Although these are the only
monocultures to be seen in Ricardo’s garden, each
crop is randomly sown and regularly mulched with
leaf litter to avoid the same problems of erosion. In
addition, Ricardo practices a system of shifting
cultivation, which uses temporal diversity as opposed
to the spatial diversity of the forest-gardens.
Crop rotations are essential to the sustainability of the
agro-ecosystem, particularly here, in the tropics,
where pests and disease are both widespread and

Ricardo looks out
over his garden
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Montenegro’s eroding agriculture
Ed Hamer
Montenegro, the forgotten kingdom of eastern
Europe, is an unlikely hotbed of agricultural
resistance. However, here amid the country’s intimate
patchwork of snow capped mountains, high steppe
and deep valleys it is still possible to find one of the
last untouched agri-cultures on the continent. Nestled
between Bosnia’s rugged eastern borders and the calm
of the Adriatic sea the country, which only received
independence in 2006, was largely isolated from
collectivism and the political unrest which swept the
region following the fall of the Eastern Bloc.
More recently it is the rustic infrastructure of the high
country which has helped to stem the tide of cheap
flights and package holidays which have exposed
much of the region to western consumerism. This
same defensive topography has also sculpted the
specialised agriculture which has sustained this tiny
nation for well over 2000 years. Traditional hill farms
still account for more than seventy per cent of
Montenegro’s agricultural production. Here in the
shadow of the high granite peaks the rolling terrain
makes all but the most versatile methods of farming
impractical.
While the highlands are virtually cut off by a thick
carpet of snow throughout the winter months the
agricultural year starts early with local breeds of longlegged mountain sheep taken to search out the
highest available grazing. Cattle are grazed on the
lower slopes while the best grass is cut in the early
summer and stored for winter feeding.
Crops are still sown and harvested by hand lower
down where the meadows spill out onto the high
steppe. Here simple, single-roomed homesteads are
surrounded by golden fields of wheat and rye with
small vegetable gardens complimenting the staples of
meat, bread and cheese. Soil fertility is maintained
with animal manures while crop pests are controlled
by the harsh mountain winters.
In this way the rural communities have maintained a
delicate balance with their natural surroundings for
generations. Adapting their agricultural systems to the
rhythms and geography of the mountains has allowed
them to maintain sufficient yields for them and their
communities without the need for chemical fertilisers,
intensification or modern machinery.
However, there is change now sweeping in from the
west which, with a single policy, threatens to destroy a
way of life which more than forty years of communism
and the Balkans war had failed to disrupt. Although
16

Montenegro is not tipped for EU membership until at
least 2012, the Common Agricultural Policy (CAP) has
traditionally been a forerunner of New Member status.
Nearby Romania and Bulgaria were both required to
dramatically restructure their agricultural economies
before they were eligible for Candidate status in 2004.
While the CAP has been the subject of an ongoing
review since 2000, its primary concerns remain
unchanged: direct incentives to farmers for
modernising production, the removal of trade barriers
between Member States and the structural
redevelopment of rural areas. As a result small-scale
subsistence farming is not recognised as an economic
asset by the European Commission but is instead
viewed as a sector in immediate need of modernisation. Using incentives such as marginal area
payments and capital investment grants the CAP
becomes an attractive tool for countries keen to boost
agro-exports and strengthen their emerging economies. Despite their love for the land, the majority of
small farmers find it difficult to refuse subsidised
fertilisers or machinery grants in return for a
promised increase in their standard of living.
In order to achieve maximum yields, stocking rates for
sheep and cattle would be increased through price
supports, cereal production would be expanded
through mechanisation and subsidised inputs, while
farming communities, who are currently selfsufficient, would become dependent upon the export
market for their livelihoods. Although such policy
recommendations should automatically raise questions about the sustainability of replacing traditional
systems with intensification, these concerns are often
overshadowed by the lure of EU membership and
future market access. Indeed, nowhere does the CAP
make provisions for the predicted increase in fertiliser
production or mechanisation in light of the imminent
Peak Oil crisis.
Restructuring under the CAP is by no means
immediate, in nearby Romania for example small
subsistence farmers were encouraged to industrialise
long before the country liberalised its agricultural
economy in 2006. As a result, these previously
independent farmers faced little choice but to further
intensify production in order to compete with the
sudden increase in imported produce.
There is however reason to be optimistic. In 2004 two
agricultural graduates from Niksic University, aware
of the fragility of Montenegro’s small farmers, formed
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the country’s first organic farming association ‘Eko
Hrana’. “Until recently Montenegro was nearly 100 per
cent organic” explains founder Jovo Radulovic, “our
farmers simply couldn’t afford chemical fertilisers,
pesticides and sprays”.
Indeed the majority of Montenegro’s high country
could easily meet EU standards for organic
certification, which is what the organisation is trying
to work towards. “The higher price for organic
produce gives our small farmers a chance to say ‘no’ to
intensification, and still allows them to compete with
imports” says Jovo, “the biggest problem at the
moment is the cost of inspections and certification
which puts a lot of people off ”.
Fortunately Eko Hrana has been able to secure
funding which will allow them to subsidise the
certification process and improve marketing of
organic produce within Montenegro. The association
also plans to open the country’s first organic shop in
the capital, Podgorica, in 2008. “This is not just about
producing our own food” Jovo tells me, “Montenegro
is a nation of farmers. If we lose our traditions, we lose
everything”.
Montenegro’s story is by no means exceptional. The
very same model of intensification was pursued by the
CAP throughout western Europe for more than four
decades. The result was the erosion of our traditional

farming communities, the loss of agricultural diversity
and the destruction of our natural habitats.
Although the recent CAP reforms have focused almost
exclusively on remedies to these problems, the
European Commission appears to have learnt nothing
from these mistakes in its enthusiasm to liberalise the
agricultural economies of new member states. It is a
tragic irony that the traditional low impact farming
which is threatened by the CAP in Montenegro is the
very form of sustainable land use now being promoted
through agri-environment schemes and rural
development programmes in western Europe.
There is no question that our pursuit of a fully
globalised agricultural economy is on a direct
collision course with the coming age of peak oil and
that the inevitable crash will shake our food security to
the core. In such a climate it is essential that those
alternatives to industrial agriculture are recognised as
solutions from which we can learn.
Montenegro is in a fortunate position; there is still a
chance that provisions will be made within the CAP to
preserve these traditional farming systems before the
country joins the EU. For those ascension states that
have already lost much of their agriculture to the race
for modernisation, we can only hope that the end of
the age of cheap oil comes sooner rather than later.

17

2Text

12/8/07

12:41 PM

Page 18

TAA December 2007 Newsletter

Responding to climate change adaptability needs:
some crop production-related perspectives of relevance
to FAO as a Technical Assistance Organization of the UN1
Amir Kassam and Eric Kueneman

Climate change adaptability
in perspective
Agricultural development is inextricably linked to
climate and weather. Agriculture is an economic
activity within ecosystems, comprising domesticated
and wild plants and animals and associated biota,
which have co-evolved over centuries. Because
biochemical metabolic processes in ecosystems are
sensitive to thermal and moisture environments,
climate and weather conditions affect the rates of crop
growth and development. Consequently, the
geographical distribution of the biological elements
of agricultural systems such as plants, animals,
insects and soil biota, and their seasonal performance
are dependent upon climate and weather patterns.
Climate dictates what crops and crop cultivars can be
deployed within cropping systems in a particular area.
The weather during the growing period, the pest (sensu
lato) environment and the production management
system dictate the seasonal performance of crops. The
year-to-year variation and within-season variability in
weather, and the resulting ecological environment for
crop growth and yield, determine the season-toseason agronomic performance of cropping systems.

Challenges posed by climate change
Effective food security and economic development
strategies at the local and national level must always
promote ecologically and economically suitable crops,
production systems and agro-ecosystems development. Appropriate research and technical support will
ensure that all stakeholders in the food and
agriculture sector are benefiting from the latest
scientific knowledge and discoveries. This is an
imperative, not a choice and is part of the raison d’etre of an
agency such as FAO. Such strategies must also include
institutional assistance and mechanisms for coping
with problems that arise from climatic variability and
related extreme events causing partial or complete loss
of crops and livestock. Crop production vulnerability

1
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can be viewed as a function of the sensitivity to
changes in climate, adaptive capacity of the system,
and the degree of exposure to climate-mediated
hazards.
Climate change will result in an increasing mismatch
between weather patterns and crop climatic
requirements causing increased abiotic and biotic
stresses. Strategies to adapt agriculture to climate
change must focus on the crop plants under use in
altered ecosystems. The fundamental responses to
climate change must be built around the ability to
generate and supply cultivars that are better adapted to
new local abiotic and biotic stresses resulting from
climate change. This means that the international
community must possess sufficient operational plant
breeding capacity, to generate and supply improved
adapted cultivars to meet the ongoing human need for
food and livelihood. An internationally integrated
plant breeding system, comprised of an effective
partnership among national programmes and
including the private sector, is the only way forward
for the international community to ensure this. In
such a system, adequate plant breeding capacity will
ensure that conserved plant genetic resources are fully
utilized for adapting international agriculture in a
changing climate.
Many of the medium-term and longer-term
predictions about changes in moisture and
temperature regimes and the magnitudes and the
nature of their impacts on agriculture, including plant
pests and diseases and their vectors and natural
enemies as well as all ecosystem services, are largely
unknown, especially for tropical environments. Even
without the human-induced global warming and
climate change, agricultural systems are vulnerable to
naturally forced variability in climate. Thus it is
necessary for farming communities and governments
to incorporate strategies for coping with prevailing
climatic variability and related crises and emergencies.
Such strategies must now be sustained under
increasing pressure from climate change.

The views expressed in this note are those of the co-writers and not necessarily of the Food and Agriculture Organization of the United Nations
(FAO-UN).
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THE THIRD HUGH BUNTING
MEMORIAL LECTURE
Presented by

Professor Alain de Janvry
Professor of Agricultural and Resource Economics,
University of California, Berkeley, USA; and
Co-Director, 2008 World Development Report: Agriculture for Development,
The World Bank, Washington, D.C., USA

Agricultural Futures:
Perspectives from the 2008 World Development Report on
Agriculture for Development
Date: Monday, 9th June 2008

Venue: John Madejski Lecture Theatre
Agriculture Building, Earley Gate
The University of Reading

Programme: Chair – Andrew Bennett
18:00 - 18:30 – Assemble
18:30 - 18:35 – Welcome – Professor Richard Ellis
18:35 - 18:50 – Remembering Professor Hugh Bunting – Professor Peter Huxley
18:50 - 20:00 — The Hugh Bunting Memorial Lecture – Professor Alain de Janvry
20:00 - 21:30 – Reception and finger buffet — free
Spouses and partners are very welcome.
RSVP to: Mrs. Margaret Keen (m.l.keen@reading.ac.uk; tel: 0118 378 8471).
How to get there? Consult the University of Reading map website – www.rdg.ac.uk/maps/
The Agriculture Building, opened in 2000, is Building Number 59 (Square D8) on the Whitenights
campus map. Please use the Earley Gate entrance to the campus.
Hugh Bunting made many contributions during his career to the understanding and practice of tropical
agriculture. He inspired and challenged many generations of his students, many of whom went on to fill
influential positions around the world. Hugh was Professor of Agricultural Botany at the University of
Reading from 1956 to 1982. For seven years he was Dean of the Faculty of Agriculture and Food. He
contributed substantially to enhancing the University’s reputation in agricultural science and technology and
in developing the University’s competence and reputation in tropical agriculture.
Hugh would happily take development agencies to task if he felt that they were guilty of woolly thinking or
actions not firmly based on evidence. He held the first and only Chair of Agricultural Development Overseas
at Reading, funded by the British Aid Programme – ODA and ODM. He was Chair of the working group set
up by Bob Cunningham and ODA to decide on the future of the ICTA Association, which resulted in the
establishment of the TAA. Working with David Betts he was largely responsible for the drafting the first
constitution and for the registration of the TAA as a UK charity.
Hugh always encouraged us to learn the lessons of the past but to look forward, so the overall theme of the
memorial lectures is ‘agricultural futures’.
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CAMBRIDGE
CONSERVATION FORUM
The Cambridge
Conservation Forum is
considering organising a
conference in early July
2008 on the theme of
“The future of
agriculture in relation to
biodiversity”.
Keith Virgo is a member of
the organising committee
that will have its first
meeting in December.

(ii)
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South-West
Tuesday 8th January 2008
SW Group AGM and Luncheon at the Exeter Golf and Country Club Registration with
tea/coffee at 10.00 am for 10.30 am.
This will include the formal AGM, programme review and planning, three or four short
presentations including Keith Virgo on Community-based Tourism in India, Charlie Riches on
work in Sierra Leone and Ian Martin with an update on developments at the Eden Project. TAA
Chairman Amir Kassam and Mrs Kassam will be joining us for the day and following the
formal lunch, Dr. Kassam will present his talk entitled “Rethinking Agriculture”. The cost per
person will be £21.
Directions to the Exeter Golf and Country Club. Turn off the M5 at Junction 29 if coming from
the north and Junction 30 if from the south and follow the signs towards Topsham. The EG and
CC is on the left shortly after negotiating the Countess Wear roundabout.
Please register if possible not later than Friday the 5th January with the convenor and organiser
George Taylor-Hunt. Tel: 01626 362782, Email: gltaylorhunt@talktalk.net
Thursday 27th March 2008
Water for Domestic Use, Crop Production and Energy.
The meeting to be held at Cannington Centre for Land-based Studies, Cannington, Bridgwater,
Somerset. Registration with tea/coffee at 10.00 am for 10.30 am. The seminar fee and lunch is
expected to be about £20.
The provisional programme of speakers and subjects are:
1. The role of Water Aid in Ethiopia
2. Water as a major component of PONT – the community link between Pontypridd and Mbale
(Uganda)
3. The Severn Barrage – can lessons be learned from the Nampo barrage in North Korea
(speaker from the Severn Estuary Partnership)
4. Irrigation for crop and livestock on small holdings
Please register preferably in advance with the convenor Tim Roberts. Tel: 01761 470455 or
Email: ROBTIMK@aol.com or with George Taylor-Hunt as above.
Thursday 15th May
Biofuels and the Associated Cropping
This seminar is requiring some change of direction and a more suitable title and programme is
being sought. Full details will be made available on the website and in the March issue of the
Newsletter.
Convenors George Taylor-Hunt and Bill Reed
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Young Bananas, Kew (May 2007)
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FAO’s activities
An FAO international survey has shown that current
plant breeding capacity in the developing world is
grossly inadequate to meet current and future needs.
FAO in collaboration with a large number of partners
launched the Global Partnership Initiative for Plant
Breeding Capacity Building (GIPB) in 2006 with the
main objective to strengthen national capacity to
better use plant genetic resources. This will help
produce the necessary flow of improved adapted
cultivars to meet the increasingly heterogeneous and
variable climatic and weather conditions. Close
linkage to seed delivery systems as intended by the
GIPB strategy is an important element. The GIPB
intends to contribute with respect to “sustainable use
of plant genetic resources” (Article 6) of the new
International Treaty on Plant Genetic Resources for
Food and Agriculture.
FAO’s work on Conservation Agriculture (CA) as a
basis for sustainable production intensification and
agro-ecosystem management is appropriate to climate
change adaptation and mitigation. CA is based on
three principles: minimal soil disturbance, permanent
soil cover and crop rotations, and promotes the
adoption of zero-tillage or at least minimum-tillage
practices. These avoid ploughing and other soil
disturbing and compacting tillage practices that
generally result, particularly in the tropics and subtropics, in rapid oxidation of soil organic matter,
damage to soil porosity and structure that impedes
water infiltration, storage and deep percolation, all of
which are critical for sustainable production and
ecosystem services. CA holds tremendous potential
for all sizes of farms and agro-ecosystems; it has been
proven to work in a variety of agroecological zones
and farming systems and is perceived by practitioners
as a valid tool for Sustainable Land Management. It is
because of this, FAO is actively involved in promoting
CA, especially in developing and emerging
economies. CA can only work optimally if the different
technical areas are considered simultaneously in an
integrated way. Therefore staff from several Divisions
of FAO took the initiative to create an informal
workgroup that provides the rich mix of expertise
available to FAO.
FAO also supports the establishment of integrated
production and pest management programmes.
These programmes increase the sustainability of
farming systems and are better adapted to climate
change as they are farmer-driven processes and reduce
farmers’ dependence on procured inputs. FAO also
has monitoring mechanisms in place as part of early
warning systems to detect movements of migratory
pest and invasive organisms over long distance and

across international boundaries. Such systems will
become even more important in the future as pest
dynamics and movements are altered by climate
change.

Twin challenges
Increased attention is being paid to bioenergy crop
biomass and the growing demand internationally for
this is adding fuel to the climate change adaptability
urgencies. The agricultural, food security, livelihood
and ecosystems consequences of addressing
bioenergy needs as part of the climate change
mitigation, are not straight forward, requiring new
knowledge and analysis to inform policy and action.
Agricultural feedstocks for liquid biofuels as cash
crops could offer economic opportunities to farmers
in developing regions as transportation and domestic
systems shift to using greater quantities. At the same
time, demand for bioenergy could place substantial
pressure on the natural resource base, biodiversity and
wildlife, with potentially harmful ecosystem and
socioeconomic consequences, particularly for the
world’s poorest people that lack access to energy,
food, land and water.
Nations and societies worldwide face the twin
challenge of having to accelerate the adaptation of
their agriculture and food systems to absorb the
impacts of climate change and to the need for
agricultural land to be a significant source of
additional bioenergy-based fuels and sink for carbon
sequestration. Adapting to climate change and
bioenergy needs has already become a policy goal
nationally and internationally, and would require
measures and actions that would strengthen both
adaptability and mitigation responses.

Future efforts by FAO in response to
climate change
Farming communities have traditionally adapted their
agricultural systems to increase food and agricultural
production and reduce the risks associated with
climate variability. This adaptation process has been
gradual and based on the dedicated work of farmers,
with contribution of scientists and policymakers.
Farming communities will now have to respond
rapidly to climate change events by adapting their
agricultural systems. Building resilience into food and
livelihood systems is seen as the best adaptation
strategy, especially in rural farming communities of
the developing world that are still dependent on
rainfed agriculture for local food supplies already
vulnerable to food insecurity.
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Achieving food security for all is at the heart of FAO’s
efforts and since the early 1990s it has been paying
particular attention to climate change and bioenergy.
There is now a rapidly growing demand on FAO for
policy advice and support, and for technical assistance
for capacity building and information. Consequently,
climate change adaptation and mitigation has been
identified by FAO’s governing bodies as a key
component of FAO’s future normative and operational
work as an international facilitator and catalyser of
collective action.
FAO is integrating climate change issues and response
strategies into its global and field work and promote
this topic in the overall development agenda.
Generally, FAO is assisting countries by providing data
and information, policy and technical advice,
management tools, technology transfer and capacity
building on the ways to address both the impacts and
opportunities of climate change. FAO builds its efforts
on the development and testing of a livelihood-based
approach to promote climate change adaptation
processes relevant to rural communities in least
developed countries and providing guidelines for
adaptation. On bioenergy, FAO’s overall objective is to
promote the development of equitable and accessible
bioenergy for national stakeholders taking into
account food security, poverty reduction, gender
equality, environmental sustainability and climate
change mitigation.
Much of the future climate change adaptability efforts
from FAO will have to be directed through improved
adaptability of crop resources and cropping systems (including
grassland-livestock systems), and the accompanying
sustainable production and agro-ecosystems management
practices.
These include:
K broadening the crop genetic base and use of new

productive cultivars with better adaptability to
biotic and abiotic stresses and extreme events;
K adoption of sustainable agronomic and land

management practices, particularly Conservation
Agriculture technologies;
K integrated pest management and integrated

production and pest management practices, and
monitoring pest populations including those of
pathogens, vectors and pests and assessing how
well natural population control is working;
K ecosystem service analysis by farmers and input

service suppliers to improve decision-making
ability of management of pest and diseases as well
as production techniques.
20

An understanding of the details of changes in climate
is necessary to adequately address the economic,
social and ecosystem consequences. FAO’s overall
response to climate change and bioenergy needs will
depend to a substantial degree on the technical
underpinning to provide an understanding of the
complex processes involved and to provide sound
advice towards meeting climate change adaptability
and bioenergy needs. The required knowledge
integration and multi-disciplinary action calls for a
closer working relationship between FAO and
development partners, and within FAO between
Departments and across Divisions.
Climate change adaptability and bioenergy demands
are market sensitive and therefore have socioeconomic consequences. Farmers, other producers of
biological products and governments will not
necessarily wait for FAO’s advice and assistance before
they respond. They will react on a pragmatic basis to
any increase in risks posed by climate change, to any
economic opportunity offered by the increase in
demand for bioenergy, and in some cases by increase
in agricultural potential resulting from climate
change.
Nations will adapt their policies and agricultural
systems to meet climate change concerns as well as by
reducing greenhouse gas emissions to mitigate
climate change. As bioenergy and carbon
sequestration are an integral component of any
mitigation response, nations are likely to adopt
integrated climate change and energy policies.
Consequently, FAO must highlight climate change and
bioenergy concerns in their normative and operational
work with their partners at the national and
international level.
FAO must play a leadership role in facilitating effective
adaptation responses by developing nations to climate
change. Policy makers in FAO member countries need
to receive information and advice on how to
incorporate climate adaptation practices for
sustainable management of cropland and food
security and of ecosystem services into their national
polices and international commitments.
Amir Kassam (kassamamir@aol.com), School of Agriculture,
Policy and Development, The University of Reading, United
Kingdom, and former Executive Secretary of the CGIAR
Science Council; Eric Kueneman (eric.kueneman@fao.org),
Crop and Grassland Service of the Plant Production and
Protection Division, FAO, Rome, Italy.
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Harnessing the agricultural productivity of the moist
savannas through the dissemination of proven
technologies and good agricultural practices:
Going to scale in Burkina Faso
Eric Kueneman, Amir Kassam, Jean-Claude Legoupil and Freude Boipelo
Background and justification
The moist savanna ecology of West Africa is a
potential ‘bread basket’ for the region because of its
potential for highly productive integrated croplivestock production systems based on Good
Agricultural Practices. Despite this high potential the
current agricultural land use pattern and its development prospects for livelihoods and sustainability are
restricted by limited crop diversification, sub-optimal
integration with livestock, poor soil health and low
soil productivity.
The situation is now changing as technologies and
new agricultural practices have been developed and
tested in the cotton area of south-western Burkina
Faso and are now ready to be disseminated in the area.
Based on similar technologies and practices, 20
million hectares of land in the savanna ecology in
Brazil have been sustainably intensified and
diversified. New horizons are now open for agricultural intensification in the moist savanna ecologies of
Sub-Saharan Africa as the introduction of these
technologies and practices is of enormous potential
for rebuilding and enhancing soil fertility and land
productivity.

Faso as the agricultural extension model for the
future, and the FFS network is being expanded
nationwide. The Direction of Extension and ResearchDevelopment (DVRD) has also established a unit
dedicated to the promotion of Good Agricultural
Practices. Consequently, the proposed project will
fully embrace the Framework for African Agricultural
Productivity principles and guidelines for improving
institutional arrangements for implementing Pillar IV
of the Comprehensive African Agricultural Development Programme. It also responds to the call for
agricultural adaptation to climate change, which will
be increasingly essential for smallholder livelihoods in
the savanna ecologies of Burkina Faso.

Proven technologies and agricultural
practices available for dissemination
FAO supported a five-year production system
intensification and diversification project from 2002
to 2007 with the “Institut de l’Environnement et de
Recherches Agricoles” (INERA) and the “Direction de
la Vulgarisation et de la Recherche-Development”
(DVRD) in Burkina Faso to test and select

A five-year ‘Going to Scale in
Burkina Faso” project is
proposed with the main focus
on capacity building and empowering farmers and local
entrepreneurs to promote sustainable diversification and
intensification of crop-livestock
production systems in conservation agriculture, with the
ultimate goal of reducing
extreme poverty. The project
will also promote on-farm
farmer-participatory discovery
and adaptation of promising
pipeline technologies that will
feed into Farmer Field Schools
(FFS). The FFS system has been
adopted by the Ministry of
Agriculture (MoA) in Burkina
21
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technologies capable of overcoming the above
limitations to productivity of the crop-livestock
production systems. This benchmark pilot project
tested improved technologies for crops, livestock and
soil management aimed at raising productivity
through the process of “farmer-participatory
discovery” that not only validated their relevance but
also established a body of evidence and a “community
of practice” (CoP) to support a larger scale
dissemination of the promising technologies.
Project field activities were set up and implemented in
benchmark sites in western Burkina Faso around
Bobo-Dioulasso. These included the on-farm testing
of technologies for crop diversification and
intensification in cotton-maize systems (Fig. 1), feed
development for livestock intensification, and
technologies for Conservation Agriculture (CA)
involving reduced or zero tillage, crop rotation and
cover crop management for sustainability and
intensification. Cover crops for biomass included
Mucuna and Bracchiaria (Fig. 2), and legumes in crop
rotation included soybean and dual purpose cowpea.
Living fences kept the cattle from free grazing on crop
residues (Fig. 3). Improved cassava looks promising
for both food and feed. The process of farmerparticipatory discovery at the benchmark sites was
linked to FFSs for Integrated Production and
Protection Management demonstration and for
training activities for wider pilot dissemination.
From results of the pilot project, INERA and DVRD
established that:
K Technologies for crop diversification and crop and

Figure 1. Integration of crop production and agroforestry. Living fences
surround the farmer’s field of maize and cotton after Mucuna soil cover

Figure 2. High biomass grass, Bracchiaria ruziziensis, introduced in rotation
on farmer’s field to improve availability of livestock feeds during the dry
season

livestock intensification are ready for scaling;
K With training support for farmer capacity building

and technology fine-tuning, the CA technologies,
particularly zero tillage in crop rotation with cover
crops, are ready for scaling;
K There is an increased demand for dissemination of

the promising technologies for biomass
management and livestock feed delivery in
integrated crop-tree-livestock systems;
K There is a converging partnership in place requiring

the inclusion of critical input and output technology
supply elements to ensure cost-effective scaling and
impact; and
K The integrated approach in place both to develop

and test technologies and to train farmers
(Benchmark sites + Farmer Field Schools +
Monitoring and Evaluation –Impact Assessment) in
a participatory process has proved to be efficient.
The technology inputs from CIRAD, IITA, INERA and
DVRD are already captured within the existing
“community of practice”. Planning Unit of MoA,
22

Figure 3. Integration of agroforestry with food crop production on
farmer’s field. Living fences (behind maize) are planted to protect maize
and cowpea crops from damage by roaming livestock

ICRAF, EMBRAPA, CIAT, ILRI, IFDC and others
partners from the private sector (banks, rural
engineering firms for implements, suppliers of
agrochemicals including herbicides) will join the
partnership initiative to support and facilitate the
technology adoption and scaling up process, and the
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input/output supply service for technology delivery
such as credit, equipment, agrochemicals, seeds and
produce delivery.
This positive outcome from the pilot project provides
a strong justification for the proposed follow-up fiveyear project for US $250,000 that can strengthen the
essential supply chains to support the adoption and
scaling up of the dissemination of promising
technologies for crop diversification and intensification, CA for sustainability and intensification, and
livestock feed delivery for optimal integration of croplivestock relationships.

Programme strategy
Within the context of the current government’s
policies for agriculture development, the overall goal
of the proposed project is to support the implementation of
the Ministry of Agriculture’s strategy to harness the
agricultural productivity of crop-livestock systems in the moist
savannas in Burkina Faso for livelihood and agribusiness
development based on good agricultural practices.
The integrated and participatory approach successfully applied by FAO-INERA-DVRD will be proposed to
promote proven technologies and practices. This
approach will include on-farm Benchmark sites, FFSs,
CoP (or platform for innovations dissemination) and
Impact Assessment protocol to evaluate the
performance of the programme. The project’s four
major objectives are:
Objective 1: The scaling up of adoption of technologies for crop-livestock diversification and
intensification, including farmer-based seed
supply systems.
Objective 2: The scaling up of adoption of CA
technologies for intensification and fine tuning in
benchmark sites of reduced or zero tillage
technology in crop rotations with cover crops.
Objective 3: The scaling up of adoption of
technologies for biomass management and
livestock feed delivery for crop and livestock
intensification in integrated crop-tree-livestock
systems (IITA/ILRI Sorghum/Cowpea/Confined
Goat Technology).
Objective 4: The consolidation and strengthening of
the converging partnership or the “community of
practice – platform for innovations dissemination” with inclusion of critical national and
international stakeholders for input and output
supply services including credit, agrochemicals,
seeds, equipment, etc., to support the implementation of the scaling up strategy of the
Ministry of Agriculture.

To deliver the above four objectives, the following
programme strategies will be followed.
For Objective 1: Dissemination of proven technologies
and practices for diversification and intensification
the crop-livestock production systems will aim at
optimising crop rotations and the biological
processes in the soil-plant-animal systems. This will
enhance economic productivity, biomass production,
soil health and fertility, and integrated pest
management including the use of biological
pesticides. The application of the Integrated
Production and Pest Management strategy will ensure
that only a judicious use of agrochemicals and
biological control options will be promoted. Farmers
attending FFS will select what is suitable to their
physical and economic environment. Crop management training will include the management of climatic
risks. For production and distribution of seeds,
farmer-based seed supply systems will be promoted,
including capacity building training.
For Objective 2: Dissemination of proven practices of
minimum or zero tillage and protection of soil cover,
will enhance soil biota, soil organic matter accumulation and soil porosity development, integrated
management of weeds, rainfall infiltration and soil
moisture holding capacity, and efficient storage,
mobilization and uptake of plant nutrients. This will
aim at a better soil-plant-nutrient-water system
management. Training will address capacity building
in the use of CA technologies. Through integration
with livestock and compost making, it will aim at
optimizing nutrient use efficiency. The IPM strategy
will promote judicious use of herbicide for crop cover
and residue management, and the use of mechanical
and biological options where possible.
For Objective 3: Dissemination of proven practices for
biomass production and conservation strategy (silage)
for smallholder livestock producers in integrated
systems will aim at maximising biomass availability
from grasses, cereals and legumes (including dual
purpose types) and trees with maximum biological
nitrogen fixation input. It will also aim to increase the
production of feed from other sources such as fodder
legume seeds, cassava and soybean. The use of
technologies for silage-making to supplement quality
fodder during the dry season will be a central
component of livestock feed biomass strategy.
For Objective 4: Advocacy activities and awareness
raising for policy support and other key stakeholders
will be undertaken to consolidate the converging
partnership of the CoP to serve as a platform for
innovations dissemination. Training for capacity
building will be provided through FFS and other
mechanisms to stakeholders including private sector
for inputs (herbicide, equipment, seeds) and output
23
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supply chain services (linked to livelihoods of producers, output delivery service providers, consumers),
for strategic planning and workshop facilitation, and
for the provision of credit and consideration of
Warrantage system for accessing finance. Efforts will
be made towards enhanced participation of women
farmers and entrepreneurs.

Key outputs and outcomes
Key outputs will relate to: (1) increased capacity
building – increased number of trained farmers and
increased farmer capacity to adopt and manage
technologies for diversification and intensification in
crop-livestock systems; and (2) strengthening farmer
support system – increased number of service
providers in the input and output supply chains.
Increased capacity building will relate to numbers of
farmers trained and applying technologies in the
following areas:
K Crop diversification and intensification for the

market
K Livestock diversification and intensification for the

market
K IPM for pest control
K CA technologies for sustainable soil system

management and crop-livestock intensification
K Equipment, crop rotation, cover crop
K Farmer-based seed supply systems
K Silage making and biomass management for

livestock feed
K Compost making and biomass management for

soil fertility.
The strengthened farmer support systems will relate
to numbers of agribusiness stakeholders trained
and/or integrated within the “community of practice”
(platform for innovations dissemination) with the
objective of delivering inputs and outputs services in
the following areas:
K Inputs supply agribusinesses enabled to supply

agrochemicals, farm equipments, seeds, etc.
K Output service agribusinesses enabled to process

and deliver primary produce and processed
products to markets
K Credit service including linked to Warrantage

system.
Key outcomes will relate to absolute and percent
change in livelihood, economic development and
environmental benefits in terms of number and type
24

of people affected. These will include reduced labour
requirement from the adoption of CA practices,
expansion of area under new practices, changes in
agricultural productivity and primary and secondary
biological output, and enhancement of soil productivity and ecosystem services. Quantifiable impact
targets will be defined to reflect expected changes in:
K area and people under different crop and livestock

diversification technologies and CA intensification
technologies, including women, elderly farmers,
and the physically weak
K productivity and output of crop and livestock

products
K food

production, availability and nutrition
dimension of food security

K livelihood parameters, particularly income and

social services being accessed, with emphasis on
rural women
K resilience of the production system to abiotic and

biotic stresses, sustainability of the land resource
base, and enhancement of ecosystem services.
The above outputs and outcomes will form the basis of
a Participatory Monitoring and Evaluation – Impact
Assessment component of the project.

Principal partners in the community
of practice or innovation platform
for dissemination
Evidence suggests that the most successful innovations development and dissemination have come
about by bringing together all relevant stakeholders to
co-design interventions, learn from one another, and
change the norms and practices that comprise the
institutional context. In other words, success is less
about good “inventions” and more about the capacity
of whole systems to innovate.
The term “community of practice or innovation
platform” is used, in this project, to describe the
context in which stakeholders interact. A community
of practice (innovation platform) is comprised of a set
of stakeholders who are bound together by their
individual interests in a shared issue, objective,
challenge or opportunity, dealing with which will
improve livelihoods, businesses and/or other
interests. An innovation platform refers both to the
emergent properties of groupings of players and their
processes, practices, and habits, as well as the formal
structures that might give operational focus to
activities and interactions. The leverage points for
making a significant difference in an innovation
platform lie mostly in the interaction between the
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different components or actors in the system, rather
than in strengthening any one component on its own.
Strengthening interaction is largely a matter of
bringing about institutional change.
We invite comments from the readers on any aspect of
the above proposal, including suggestions for
partnership and collaboration.

Eric Kueneman (eric.kueneman@fao.org), Crop and
Grassland Service of the Plant Production and Protection
Division, FAO, Rome; Amir Kassam
(kassamamir@aol.com), School of Agriculture, Policy and
Development, The University of Reading; Jean-Claude
Legoupil ( jclegoupil@fara-africa.org), Sub-Saharan Africa
Challenge Programme, FARA, Accra; Freude Boipelo
(bfreude@fara-africa.org), FARA, Accra.

Report on the 5th International Symposium on underutilised crops held at the Centre
for Underutilised Crops in the University of Southampton, 3rd-4th September 2007

New crops and their uses:
their role in a rapidly changing world
George Taylor-Hunt and Roger Smith
The purpose of the symposium was to review and
assess the past work on underutilised crops and to
determine what all the stakeholders should do in the
future. Over 75 delegates attended the conference,
from all parts of the world, and 33 papers were
presented, together with many posters. Additional
papers that could not be accommodated will appear in
the proceedings, which will be produced as a CD. The
organising committee will also consider producing a
book in hard copy.
The symposium was deemed by the delegates to have
been highly successful, and achieved its purposes though at its end the question “What’s next?” was
asked and discussed, but no firm conclusions or
recommendations on a whole range of issues were
made.
The papers and posters provided a wealth of
information on completed and on-going projects, and

The TAA was a partner in this
symposium, together with the
ECUC (European Centre for
Underutilised Crops) Trust, the
International Foundation for
Science (IFS) and the UK National
Non-Food Crops Centre (NNFCC).
The authors of this report were
members of the conference
organising group.

were used as case studies from which successes and
failures could be identified. This led to the
identification of the many issues that impact on the
need to continue working for the domestication of
many species and their incorporation into farming
and marketing systems. The need for this work is
justified for many reasons, including:
K Coping with climate change, which remains
unpredictable although models are able to predict
future changes in temperature, but not in rainfall
and its effect on soil moisture.
K Coping with high energy costs, the declining
supply of fossil fuels at a time when food
production needs to be increased and food security
assured.
K Population growth - resulting in the need to use less
fertile land and increase the use of farm and
homestead gardens.
K Over-dependence on a few plant species – a trend
which continues. For example, the expansion of
staple cereals such as rice are replacing other
sources of carbohydrates such sago.
K Dependency on high yielding (green revolution)
varieties, which require inputs of fertilizers and
pesticides resulting in increasing indebtedness of
farmers.
K The need to empower women and increase their
incomes. Women grow most of the under-utilized
crops
K Under-utilized crops, growing in their natural

environments, are good indicators of soil
characteristics and climate change
These reasons led the delegates to identify the main
issues that surround the work on under-utilized
crops. The time scale for plants to adjust naturally to
climate change is lengthy – at least 80 to 90 years –
25
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and we do not have this time which means that science
and development are needed to speed up the process.
A particular problem is the current inability to predict
future changes in rainfall patterns and soil moisture.
Immediate research on water requirements of many of
the crops was considered to be a priority.
Definitions of the desirable characteristics of new
crops are needed – including the needs of consumers,
determinate plant habits and their potential for
domestication. There are also some negative
characteristics that need to be overcome including
qualities such as bitterness, lodging and hard seed
coats. However, these crops have a large amount of
genetic diversity that remains unexplored, presenting
a potential for crop improvement.
The development of local and global markets is
essential if these crops are to take their place in
production and utilization. Attention will have to be
given to consumer taste, shelf life, convenience,
processing potential, length of growing seasons,
standardization of products, presentation, demand
creation and price stability. Global marketing will also
require appropriate registration covering food safety
and uses in medicine, cosmetics and industrial
products.
The strengthening of farmer organisations is
required, not only in regard to their ability to influence
biology and agronomy, but also in marketing and
business skills, group organisation and management
and improved communication skills.
It was
recognised that supermarkets will have to play a vital
role, and developments in labelling should recognise
the importance of factors such as fair trade, food miles
and organic production systems.
The role of under-utilized crops in managing
biodiversity was considered to be very important, but
for a huge range of species, each very diverse, the
logistics of the work was recognised as being a major

Tropical lessons
and reflections
John Wibberley
Background
Born adjacent to a dairy farm in Derbyshire, I was
brought up with mixed farming, working regularly
on an aunt’s farm. The 1947 Agriculture Act
promoted home-grown food production in which I
have profoundly believed everywhere since. Early
tropical missionary contact with those staying in our
home plus stamps and coins of far-off places
depicting tropical products fired my interest. In
1965, I went up to the University of Reading, which
26

problem. By using molecular marking techniques, the
workload can be reduced, in essence conserving the
genes rather than the whole genomes in which they
occur. Some International Centres are now reducing
their core collections to some 10% of the total, and
even establishing “mini-core” collections as a further
10% of those. However, the lack of global research
funding is a serious constraint to all agricultural
research and development – for example research into
biotechnology, agriculture and fisheries constitutes
only 5% of the EU total research budget.
The case studies have shown clearly that
developments at the sharp-end in the field benefit very
much from the use of farmer knowledge through
farmer participation.
In assessing the value of under-utilized crops the
symposium considered the following attributes to be
amongst the most important. Many of the species
produce during the “hungry seasons”, they provide
empowerment and income for women and they extend
the harvest periods of the traditional crops. Many
species are multi-purpose, providing a range of
products, including animal feeds, and many of the
products have a high nutritional value – often
exceeding the qualities found in today’s crops. They
enable growers to spread the risks associated with
reliance on a small basket of traditional crops, and
many of them are good at stabilising fragile and riskprone environments.
It was agreed that there must be the use of a wide
range of sophisticated modern techniques including
GIS, molecular biology, phytochemistry research and
computer models for work to be efficient and
productive at both the village level and in the global
environment.
In writing this account of the meeting, we have drawn
heavily on the contribution made by John Meadley in
his excellent summary on the final day.
later (in 1989) was the first UK university to gain the
Queen’s Award for Export Achievement, especially in
relation to its agricultural work. I was taught tropical
agriculture in a dynamically practical way by Dr
Geoffrey Masefield of the University of Oxford and
Comparative Agriculture was covered by Professor
A.N. ‘Jim’ Duckham. I subsequently did research in
soil microbiology under Professor E. Walter Russell
who had previously headed EAAFRO (East African
Agriculture and Forestry Research Organisation) and
who conveyed a broad understanding of soil
management. After marriage to Jane, I began
lecturing at Askham Bryan College, York. I worked
with farmers’ study groups, both in the UK and
abroad – notably tropical Africa – and have done so
for over 30 years, doing my PhD in Agricultural
Extension at the University of Reading. My ongoing
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work has been, and is, in both temperate (Europe,
North America, the Middle East, New Zealand) and
tropical agriculture (notably in Sub-Saharan Africa).
1970s lessons
In West Africa I learned the importance and values of
mixed cropping systems and saw that their
sustainability conflicts with simplicity for analysis
(Nigeria). In East Africa, I had exposure to the
realities of nomadic pastoralism and rainfed cropping
vulnerability (Turkana and Karapokot, Kenya). I
learned respect for farmer survival and communal
solidarity. My earlier childhood lessons from a
virtually illiterate but highly intelligent and
competent Irish stockman were reinforced in that
practical wisdom supersedes literacy! I also realised
that energy-efficiency is the key criterion when
evaluating the sustainability of farming and food
chains. I conducted village ecological and farmer
surveys with my students in Nigeria and our own
‘Rapid Rural Appraisal’ as a prelude to work in 1975.
In 1979, I co-authored my first book with the late
Derek Joy (‘A Tropical Agriculture Handbook’ Cassell,
London). I joined the Royal Agricultural College
Cirencester in 1976 and started additional courses on
tropical and comparative international agriculture.
1980s lessons
In southern Africa I observed the importance of
farmer motivation and group work benefits, with
extension via Farm-Households. In the Caribbean, I
saw integration of mixed trees in farming systems for
protective and productive purposes. In Central
America, I was confronted by livestock adaptability
issues, with culturally and climatically determined
objectives. In the Far East, I saw very long-term padi
rice in Java, while other sole enterprise farms had
weaknesses. For example, the Irian Jaya sweet potato
systems and Timor’s Bali cattle stall-fed on Leucaena
until in 1986 when a psilid bug from the Philippines
defoliated trees below the 500m contour and a more
mixed diet had to be proposed. The dangers of ‘all
eggs in one basket’ are vividly illustrated in a tropical
context! This reinforced my respect for farmers as
resource managers and convinced me of the key role
of farmer-interactive extension.
1990s lessons
In India, there was a focus on agronomic
management, with special reference to nutrients for
resource-poor farms. Proper scientific analysis of soils
was carried out with mobile laboratory-fitted ’buses
and on-farm resource management was reviewed,
including the strategic role of village fish-ponds and
of small-scale biogas generation. In 1992, I
completed my PhD, based on fieldwork in the UK,
Africa and to a lesser extent elsewhere: ‘The FarmerDominant Study Group: a practical paradigm in
international extension strategy’. In Africa, work
continued on the analysis, promotion and
improvement of sustainable farming systems. I
developed a growing concern on equity issues in

extension/agricultural development, especially related
to ethics and ‘commoditisation’. This strengthened
my respect for participatory, farmer-interactive
approaches in local problem-solving and extension.
2000s lessons
These have concerned globalisation and its impacts
on sustainability of agriculture, international upheaval
and farmer losses. Agricultural Policy and WTO
impacts have been observed first-hand in the USA,
Mexico, Brazil, on Far Eastern cereals and chickens in
Africa. Food Security and Environment in Africa has
been a regular workshop theme in many countries,
including Sierra Leone, Ghana, Uganda, Malawi,
Nigeria, Zambia, Kenya and Tanzania. I reviewed the
pros and cons of GM, the key issues being structural
control and loss of farmer flexibility/independence as
well as concern for environmental contamination.
Conservation Farming has been followed in Zambia,
Zimbabwe and Brazil, and the trends in oil and
agriculture in Nigeria and biofuels in Brazil. Our work
at Farm-Household level stresses the use of locally
made fuel-efficient stoves. I have increasingly
engaged in advocacy to policymakers coupled with
grassroots action catalysing farmer groups (FARMS =
Farm Asset Resource Management Study groups) and
community-based resource management workshops.
Connecting the Food Chain – building the middle
between farmers and consumers – has included work
in the Gambia as well as the message that ‘local food
is miles better everywhere’. I have been proposing an
urgent and upcoming need for a governance
framework of protocols for agricultural trading (as
internationally agreed by many nations on climate
change mitigation) in the form of a Trading Highway
Code. I have also been exercised by the need for
farmers to be respected as professionals – how to
retain them, and increase/actualise such respect.
In RURCON workshops in Africa, we end by asking
participants three questions:
K What key point(s) have you learned or been
reminded of strongly?
K With whom will you share this (be specific)?
K What will you now DO in the next 6 months
with the resources you control or influence?
I am very privileged to work in agriculture among so
many that love the land and its husbandry.

Professor E John Wibberley, MA, BSc, MTh,
MSc, PhD, NSch, FRAgS is an agriculturalist
and resource management consultant. He is
Visiting Professor at the Royal Agricultural
College Cirencester, where he was
previously Head of Agriculture until 1989
when he began his own communications
and consultancy business.
john@wibbs.fsnet.co.uk
0
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TechTalk©
AA International Ltd
OPEN LETTER TO TAA MEMBERSHIP
Dear Member,
HOME BASED – KNOWLEDGE
TRANSFER
Last month’s TAA Newsletter
(September 2007 Vol. 27 No. 3)
carried an article by Keith Virgo
explaining the approval of the
TAA Executive Committee for
collaboration, with AA
International Ltd, in the
provision of a web-based
advisory service for project and
programme managers,
field–based technicians, farmers,
foresters, horticulturalists,
conservationists and any others
involved in land management in
developing countries.
Dr W. Ian Robinson. MD.
AA International Ltd,
Aberystwyth; Director
Emeritus, CAZS-NR
University of Wales,
Bangor.

The service, called TechTalk© to
be launched in the new year, will
offer direct advice, in simple
understandable English, to
problems posed by subscribers,
whose detailed project/
programme profiles have been
logged and confirmed on the
web-site.
I, on behalf of TechTalk©, now
wish to make contact with all
individual members of TAA who
are interested in sharing their
knowledge and experience with
International and local NGOs,
community organisations,
agencies and farmers, who, as
many of you will remember, are
frequently stuck for timely and
reliable advice in a form a) they
can easily understand and b)
they can apply in the field under
their conditions.
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It is our belief that the nolonger-field-active membership
of TAA has an enormous wealth
of knowledge and experience to
share and, equally, we believe
that the time is now right to be
able to share this experience
electronically and that
TechTalk© is the mechanism by
which this may be achieved.
If you wish to get involved will
you please e-mail a <YES
PLEASE> to me at the address
shown at the end of this letter.
I shall then:
K Send you a brief form to
complete, so we may register
your areas of competence
and experience.
K On receipt of the form, I shall
send you a short, terms-ofengagement letter outlining
your and our responsibilities,
which I shall ask you to
return, signed by post.
I look forward to receiving your
emails.
Kind regards,
Yours sincerely,
Ian.

ian@aainternational.co.uk
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International Symposium on
Interdependencies between upland
and lowland agriculture and
resource management 2008
(Uplands 2008)
The Symposium will take place 1st-4th April
2008 at the University of Hohenheim in
Stuttgart, Germany. It will address
environmental and socioeconomic aspects of
upland-lowland interdependencies as well as
integrated modelling issues and thus will
provide a multidisciplinary and
interdisciplinary platform for scientists and
management professionals.
Further details can be seen at:
http//www.uni-hohenheim.de/uplands2008
Papers/Abstracts should be sent to:
Holger Fröhlich,
Executive Manager,
SFB 564 - The Uplands Program
University of Hohenheim(796),
70593 Stuttgart, Germany

NEWS

News
north-west Cambridge. If everything goes
according to plan, the campus would be ready
by 2011/12. The University is keen to involve
CCF members in the design of facilities, the
nature of courses and use of the projected
services. It is also keen to encourage the
leading local NGOs and research agencies to
relocate to the Campus to form a powerful
synergy of research and development
expertise.
Keith Virgo (Convenor, TAA East Anglia)
joined the 53 high-powered participants from
CCF member organisations (RSPB, FFI,
WCMC, BirdLife, Natural England, Tropical
Biology Association, British Trust for
Ornithology, etc) and academics (vicechancellors, professors, researchers). After
initial presentations, break-out groups
discussed four main topics, to provide
guidance to the University:
G The infrastructure and organisation of the
Campus
G How to create mutual benefits for the
University and CCF members
G How to develop an innovative master’s
degree course in conservation and
biodiversity

Tel: +49-711-459-22574;

G What could go wrong?

Fax: +49-711-459-23430;

The afternoon was stimulating and
challenging, as well as offering an opportunity
to make contacts with a wide range of people.
The possible benefits for the TAA could
include:

holger.froehlich@uni-hohenheim.de

Cambridge Conservation Initiative
As TAA is now a member of the Cambridge
Conservation Forum:
www.cambridgeconservationforum.org.uk
we were invited by Cambridge University to
send a representative to a consultative event
that they hosted on 17th September to discuss
the ‘Cambridge Conservation Initiative’.
The Initiative includes establishing a
Conservation Campus as part of the
projected new university development in

G Opportunity to lease a small office,
conference facilities or hot-desking base.
G Links between TAAF and the proposed
new master’s degree course.
G Providing resource persons in tropical
agriculture and conservation
This is an exciting prospect, and important
that we should try to retain at lease some
‘agriculture’ flavour. Eight local NGOs,
members of CCF, have already agreed to
sponsor a pilot study to assess the
opportunities that the Campus may offer.
Keith Virgo
29
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TAA presence at the Royal Show:
What does the future hold?
Since our presence at the Royal in July this
year, I have been asked by the Executive
Committee to review how the TAA might
present itself at future Royal Shows – and
indeed whether we should have a future
presence there at all. I would welcome your
views on these matters, to assist further
discussion.
Reflect on some of the following points and
tell me what you think:
G The Royal Show is the event within Great
Britain which attracts the largest number of
agriculturalists and policymakers from
countries which are of special interest to
TAA members. With help from the
International Team at the Show, with whom
we have very good working relations, VIPs
and other overseas visitors are routed
towards our stand.
G However, there is widespread concern that
“farming” is giving way to “country living”
as a major focus of the Show – although
this primarily relates to the place of the
Royal in the UK agricultural year.
G The days when the Royal was a definite
summer UK meeting place for TAA
members working overseas – on leave or
between contracts – have largely gone. In
fact the number of members who visit the
stand is limited. And it has never turned
out to be a recruiting ground for new
members.
G I myself feel that we need to “smarten up”
our TAA display material, and to make
casual visitors aware of what the TAA does
– this should include a sharper focus on
ways of recruiting new members. We need
to sell ourselves to the public at large.
G Is our stand the best place for our
“agribusiness” members to have a base
during the Show, or should the stand
concentrate on networking and recruiting
more members?
G We need to encourage more members to
volunteer to help on the stand during the
Show – more ex-TAAF Awardees would be
especially welcome.
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Please send me your ideas. My address details
are inside the front cover.
In conclusion, a reminder of “who does
what” in the TAA Royal Show Team –
although we are all “multi-taskers”, in
current terminology. Mike and Mollie Long
concentrate on matters relating to booking
the plot and ordering the marquee and
furniture, and also arranging the electricity
supply. Mollie takes the lead with the
inevitable paperwork! Ted Wilmot is our
“elder statesman”, bringing with him all his
expertise from many years involvement
with the TAA Stand at the Royal. I myself
concentrate on what is displayed within the
stand, whether directly linked to TAA
activities or material from corporate and
other members. We all work as a team when
setting up and taking down the stand, and
we are most grateful to all members who
“volunteer” for spells of duty on the Stand
during the Show.
Henry Gunston

News from the Executive
Committee
Subscriptions: Ex-Co has decided to increase the subscription rates to cover increasing costs and the additional
services available through TAA. The Chairman has sent out
a formal letter to members with the new rates.
Membership: The Sub-Committee is considering how to
advertise TAA in Universities with development studies and
agriculture departments.
Technical Advisers: Ex-Co is exploring the possibility for
members to register on the TAA website as technical
advisers, including their name and address with a short
narrative of experience as well as codes. This would provide
the opportunity for other organisations with the option of
requesting people for talks.
Volunteers: Ex-Co is looking for volunteers to serve on ExCo and its Sub-Committees. Anyone interested should
contact the Chairman [chairman@taa.org.uk]
CV Directory: A Google search engine has been installed in
the revamped CV Directory on the TAA website which can
now search CVs for all key words.
Newsletter: The Publications and Communications SubCommittee is working on a new-look newsletter for March
2008 including a new title ‘agriculture for development’ with
redesigned cover and layout.
NE/Scotland and Borders: John Gowing has agreed to be
the convenor for the NE/Scotland and Borders regional
group.
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Developments at the Eden Project
The Edge, the next biome at the Eden Project
is hoping to attract support from the Lottery
Fund. The decision day is the 10th December
and if you read this before then and can add a
vote in favour of a good outcome, please do
so. It is to be a semiarid and arid biome and
its relevance will be on how we are to live in
the UK using examples from other parts of the
world where water resources are limiting and
hence the theme of “living on the edge”. It is
aimed at fostering a greater community spirit
for solving the challenges of living equitably
and sustainably as emphasised by the
approach of Eden’s founder Tim Smit. The
Edge is very much about involving the visitor
and those who have experience of living and
working in “hot dry countries” and coming
together to both learn from each others
knowledge and experiences.
Ian Martin

© TBoneUK

© TBoneUK
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Poverty: a dollar a day or less

CONCERN
UNIVERSAL’S
AFRICAN FARM
EXPERIENCE
15-22 February
2008
Following this year’s
successful 10-day trip
to the Gambia and
Senegal led by
Professor John
Wibberley, Concern
Universal is organizing
another tour to The
Gambia and Senegal.
This tour, supported by
experts in the field, is
for anyone with interest
in global food
production, especially
those concerned with
agriculture,
horticulture and trade.
This is a unique
opportunity to meet
and discuss issues with
growers and their
communities.
The cost will be £1,500
for each participant, at
least half of which will
go to support this and
other similar projects
undertaken by Concern
Universal. More details
are on CU’s website
www.developmentexpe
rience.org.
For further information
call Catriona Lennox
on 01432 355 111 or
email catriona.lennox
@concernuniversal.org
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A report on Poverty in the October 20 issue of
New Scientist brings together some startling
information in recent reports from the World
Bank and the International Food Policy
Research Institute (IFPRI) about how we define
poverty and the poor progress that has been
achieved in our attempt to alleviate poverty in
the last three decades. If living on less that $1
a day defines poverty, the number of people
living below the poverty line has decreased
from 1.47 billion in 1981 to less than 970
million in 2004. But remove Chinese
economic growth from the equation and the
number of poor people has increased from
836 million to 841 million.
The magical $1-a-day figure is used globally
to define the poverty line and is the yardstick
used to measure a country’s achievement of
attaining the UN’s Millennium Development
Goal of halving the proportion of people living
below the poverty line by 2015. However,
different researchers and different
organizations use different techniques and
criteria for measuring poverty, and the
financial area where people fall into the
poverty trap or step out of poverty is illdefined and cloudy. The $1-a-day is arbitrary
and therefore has to be imperfect. But do we
have a better criterion for deciding where
poverty begins and ends? IFPRI have gone
even further by dividing poverty into three
levels depending on the money available for
supporting life: the proximal poor living on
between one dollar and three-quarters of a
dollar a day; the medial poor living one
between three-quarters of a dollar and half a
dollar a day; and the ultra poor living on less
than half a dollar a day. Of the nearly one
billion living on less than one dollar a day in
2004, most of the proximal and medial poor
were living in South Asia, and of the 17
percent that were ultra poor three-quarters
were living in Sub-Saharan Africa. This latter
figure does not come as any surprise.
The $1-a-day poverty line might be a useful
measure in rural areas, but what about the
poor people in urban areas where food prices
and the cost of other basic necessities of life
can be much higher. Would it not be better to
define poverty as not being able to purchase
such basic needs as food, water, clothes and
housing?
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What ever criteria are used to define poverty,
it is obvious that governments are losing the
battle, and the poorest people are getting left
further behind. It is apparent that economic
growth in some developing countries has
helped to reduce poverty, especially where
industrial growth has brought employment to
a large section of the population. However,
the part played by agricultural growth in
alleviating hunger must not be
underestimated.

Garry Robertson
0

Contents: Setting the task; The pioneers; Preparing
the ground; East Africa; West Africa; Biographical
interlude; Central and Southern Africa; Nyasaland –
Malawi; The West Indies and Central America;
South Asia; South-East Asia and the Pacific; Maps,
rocks, climate, plants, and land use; Soil Erosion
and Conservation; Retrospect: the surveyors;
Retrospect: the surveys.
The book can be ordered:
K

Online: http://www.thememoirclub.co.uk

K

By Post: The Memoir Club, Stanhope Old Hall,
Stanhope, Weardale, Co Durham DL13 2PF,
cheques payable to The Memoir Club

K

By Phone: 01388 529060 with credit/debit card
details

K

Packing and Postage £2.50 (UK), £3.50 (Europe),
£6.00 (Rest of the World)

Anthony Young
The Memoir Club
230pp
ISBN 978 1 84104 175 9
Paperback £14.50 (US$30.00)
Thin on the Ground describes an episode in the
history of Britain’s overseas territories that
transformed knowledge about their potential, as
ecologists and soil surveyors set off into the bush or
the forest and mapped the resources for agriculture
and rural development. It is the first time that the
story of land resource survey, beginning between
the two World Wars and reaching its full flowering
in 1950-1975, has been told. The author with over
40 years’ experience in all aspects of land resources
from survey to evaluation, planning and policy has
drawn upon his own research and reminiscences,
and accounts by over 80 former staff. Descriptions
of scientific advances are interwoven with their
recollections of events, sometimes bizarre, in the
field. The book contributes both to the history of
science and to Colonial history.
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BOOK REVIEWS

Thin on the
Ground
Land Resource
Survey in
British
Overseas
Territories

Governments must identify the kinds of
policies and interventions that have been
successful in reducing poverty in the countries
that are making progress towards reaching the
Millennium Goal and must target the kind of
growth that will benefit the poorest of the
poor. Whichever way we look at the situation,
we still have a long way to go.
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Durable Rural Development
A comprehensive and
practical A to Z,
‘How it works, how to
approach and how to do’
Published on CD at £8 from
www.peterstorey.co.uk
Peter J. Storey
This describes a working life of some 30 years spent
mainly in Asia and in particular in Taiwan and Nepal.
The work of some 250k words covers a very wide
remit. It is principally directed to the field worker
rather than to the development agency looking for
potential investment. It covers, from very personal and
practical field experience, conservation of
rural habitat, migration, poverty, health,
literacy, marketing, credit, water supplies,
basic agriculture and
soil improvement.
The author tackles in an
unconventional style
how ‘projects’ always
promise much but
rarely achieve. The presentation is written in
hands-on and practical
approach to rural
development. In twentyone chapters he discusses at great length
subjects ranging from
the present trend in
funding rural development, ideas on a more
durable approach, attitudes, personnel, training and achievable objectives. He also goes
into considerable detail
on approach, funding,
role of NGOs and other
agencies, strategy and,
very importantly, networking among complementary projects.
34

There are also 15 appendices which cover such
subjects as crop trialling practice, toilet facilities and
education. Particular attention is paid to the need for
soil conservation which includes discussion on the
need to mimic the jungle to maintain fertility. In crop
trialling there is an interesting discussion on field
experimental layout. In similar terms the author does
not fully agree with many of the ideas on generally
accepted contour terracing/contour bunding, the
reason being that they are not durable in typical Nepal
hill conditions where topsoil averages six inches in
depth. Other proposals put forward included the
closing off of certain areas of hill land to grazing
animals in order to bring back ground cover and
fertility. If there is criticism it would be that there is too
much repetition and secondly long inclusions where a
reference would suffice.
The author is to be complimented on putting
together a lifetime’s experience for the benefit
of those who struggle with this most complex
subject of Rural Development.
Laurie Robertson
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John Ferguson

Awardees in the field
Joana Coutinho
Joana was previously an MSc awardee who
has returned to her original project in
Madagascar with a six-month award. She is
involved with the implementation of
livelihood-based interventions in forest margin
communities of the Andasibe region.

Following his MSc in Tropical Agricultural
Development at Reading in 2006 investigating
the role of goats in poverty reduction and
rural development in Ethiopia, John has
received a six-month award in Kenya working
on food and nutrition security in HIV/AIDSaffected households in Nakuru District.
Mentor: Richard Ewbank

Ex-awardees

Mentors: Antony Ellman & Mikael Grut

Vicky Strawson
Sarah Cooper
Sarah received a six-month award to
complete her field research for an MSc from
University of Wales Bangor in 2006. The
project focused on native forage vegetation
and livestock feeding strategies in Tigray
Province, Northern Ethiopia. She is now
spending 6 months on Action Research on
Agro- biodiversity and Organic Cultivation in
Himachal Pradesh, Western Himalayas, India.

Vicky has just returned from Madagascar
where she received an MSc award to
investigate stakeholder interests in newly
established protected areas. Since returning
Vicky has been offered a 3-month internship
with the United Nations current affairs service
IRIN (Integrated Regional Information
Networks) based in Nairobi. She is currently
looking at the Humanitarian Impacts of
Climate Change.
Mentor: Mikael Grut

Mentor: Laurence Sewell

Cecily Hindley
Graham Clarkson
Graham returned to Malawi in June to
complete the second phase of his field work
on land use intensity and trees on farm. The
project is being carried out in three different
districts including Neno in the south of the
country where he is liaising with ex-awardee
Nicholas Evans and members of the
SUNESMA program

Cecily has recently returned from a 6-month
placement as a research assistant on
participatory poverty assessment in
Philippines under auspices of ICRAF. She is
now working as a researcher at the School for
Natural Resources and the Environment,
Bangor University.
Mentor: Basil Hoare

Mentor: Margaret Pasquini
35
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Austin Haffenden

Nick Harvey (Nepal 1992)

Austin has recently returned from 3 months in
Riberalta, Bolivia on a project mapping the
transition from research to action in
sustainable forest development. Prior to this
he spent 3 months with the Amazon Initiative
in Belem, Brazil, contributing to the running of
an international training course on
agroforestry technologies.

Jamie is now Product Development Manager
for a bio-rational agricultural pest control
company based in south Wales. His work is
very much relevant to tropical agriculture with
the company, AgriSense, exporting 90% of
their products to five continents. Jamie is
actively involved in running field trials and
developing new products.

Following his research into non-timber forest
products in Nepal Nick completed a master’s
degree in Environmental Forestry at Bangor.
After a brief spell working for the World Bank
Nick became a consultant for CARE
International looking at mechanisms to reduce
the environmental impact in areas hosting
displaced populations. In 2000 Nick was
appointed, by DFID, to the Sierra Leone
Government as a Policy Advisor for relief
resettlement and reconstruction. In 2002 he
moved briefly into humanitarian work in
Afghanistan before being appointed to Iraq
where he was responsible for the public food
distribution system for the Coalition
Provisional Authority. In 2004 he became the
Humanitarian Adviser for the joint FCO/DFID
Sudan Unit in London. In 2006 he accepted a
position as the Darfur Recovery Coordinator
to the British Embassy in Khartoum. He has
recently taken up a new posting in New York,
as First Secretary at the UK Mission to the
UN, covering conflict prevention and
peacekeeping.

Nick Rowles (Guatemala 1998)

Rob Paterson (Costa Rica 1995)

Following his award Nick worked as a Projects
Manager for Groundwork, an environmental
and social Trust, based in Cheshire. Since
January 2007 He has been working as
Fundraising Projects Manager for the
Wildwood Trust, a wildlife charity based in
Kent.

After completing a degree in Forestry Rob
worked briefly in post-conflict agriculture
rehabilitation and extension in Angola. He
then moved to Mozambique for eight years,
during which time he worked on agricultural
extension projects, and as an Area Manager
for the Irish Embassy. At present Rob is
working for CARE International as Food
Security Coordinator. His work involves
developing new programs and coordinating
existing programs in Conservation Agriculture
related to groundnut and sesame production.
His most recent programs have focused on
developing community forest management
and forest policy advocacy in collaboration
with the World Wildlife Fund.

Mentor: Mikael Grut

Jamie Sutherland (Guyana 1999)

David Mansell-Moullin (Uganda
1999)
Since 2005 David has been working as an
environmental specialist with the Spanish oil
company Repsol YPF. Originally working
across Latin America and North Africa he is
now based in Peru working on oil exploration
projects.
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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, 18 Harbour Avenue, Comberton,
Cambridge CB23 7DD. Tel: (01223) 262962; 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
Hester Adrian Centre, Hawthorn Way, Cambridge CB4 1AX
Tel: 01223 478601; Fax: 01223 478606
John Aves, Manager. Tel: 01223 478605; email: john_aves@papworth.org.uk
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