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We should not worry too much about

the big players, Brazil and the United

States, although Brazil is losing its

rainforest and the U.S. production of

bioethanol is eating into its corn

harvest instead of feeding hungry

people. It may push prices up but the

effect on the availability of food aid will

be minimal. The paper from ODI looks

at the impact that biofuels will have on

the agricultural sector and in poverty

reduction, and this is the area in which

we should be most interested.  At the

subsistence level farmers are not going

to be able to become involved, and

farmers with the capacity to grow crops

for biofuel production will need

support for marketing their produce. It

is difficult to see how the greater

majority of farmers throughout Africa

and Asia will benefit. One aspect that

needs immediate attention is the

identification of non-food crops for

biofuel production and this is dealt

with in the article by Richard Brittaine.

Food crops should be grown to feed

people and farm animals and not to

produce bioethanol and biodiesel. The

consequence of using food crops in this

way could result in increased food

prices in the retail market. Researchers

at Rothamsted International decided

early on that they would investigate

biofuel production from non-food

crops such as miscanthus grass and

willow. Cellulosic ethanol, even made

from algae, may cost more but needs to

be researched to find an efficient way of

turning plant matter into ethanol.

Developing a biofuel industry in most

countries will need political motivation

and government backing. 

There are many millions of people in

the world who are undernourished;

they cannot grow their own food

because the soil is poor or there is

drought, and they do not have money

to buy food in the marketplace. But

they still live even if malnourished.

Water is the one thing that we cannot

do without, and in many countries in

Africa and Asia people go to extra-

ordinary lengths to get water for use in

the home and to irrigate their crops.

The TAA South-West Group seminar on

water, reported in this issue, shows

how a small charity or an NGO, with

limited resources, can make a big

impact on the lives of remote village

people. Such a small amount of money

can stave off crop failure when the

rains are poor or fail and let the women

and children conserve their energy by

not having to walk many miles to carry

water to their homes. The efforts of

these organisations and the people

involved should be applauded.

2

Editorial

Fuel, food and water

The worldwide interest in bioenergy is ever present

and not a week passes without it appearing in the

daily press or popular magazines: reports on

meetings, environmentalists grinding their axe about

the loss of rainforests to plant crops for biofuel

production, or politicians pontificating about the

benefits that will accrue from using biofuels with

petrol and diesel and thereby help reduce

greenhouse gas emissions.  But the importance of

biofuels to planet Earth and the part that they will

play in society’s development is complex and in no

way straightforward.
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A historical review

The three fundamental pillars of life,

reproduction, feeding and adaptation to the

environment are all related to energy

availability with food being the basic energy

provider for all living beings. Solar energy,

water, carbon dioxide and oxygen are

among the most important factors for life as

they enable photosynthesis and respiration.

Organic and inorganic matter derived

directly or indirectly from chlorophyll

photosynthesis provide the basis of the food

chain. Unicellular and multicellular

photosynthetic living beings (with the

exception of a few sulphur and iron

bacteria) represent the only basic energy-

food for the non-photosynthetic organisms,

man included. 

The first external energy man used was fire.

Fire made possible the improvement of food

quality and its longer shelf-life, warmth

during cold seasons (allowing human

colonization of extra-tropical areas), a tool for

better defence from other large dangerous

animals, the manufacture of potteries, bricks

etc., the fusion of metals and, much more

recently, the realisation of the first modern

mechanical engine, the steam engine.

Domestication of large herbivorous animals

(horses, donkeys, Asian buffaloes, bovines and

camels) provided additional energy for

transport and soil labour, besides easier and

continuous availability of meat, milk and

skins. The domestication of other smaller

herbivorous species, like sheep and goats,

enabled the evolution of man from hunter-

gatherers into shepherd-gatherers, but who

were still largely nomadic, by providing a safer

and more continuous source of food (meat

and milk). The development of plant cultiva-

tion and particularly the production of dry

seeds of cereals and grain legumes, capable of

storage, enabled the development of a

sedentary life, the building of villages, and the

organization of the first stable and residential

human communities. 

Production of agriculture was much

improved by the utilization of large and

strong animals (mainly bovines, horses and

buffaloes) for transport and soil cultivation,

since the energy provided by these animals is

much greater than that provided by man. The

development of agriculture and the welfare of

human society in Europe and Asia during the

last five or six millennia is certainly related to

the domestication and utilization of these

large animals. The lack of this source of

energy in other regions (for various reasons)

hampered the development of settled

agriculture and its resultant benefits and

hunting continued to provide a major source

of food.

Food and bioenergy:

complementary factors

for a new rural

development
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Finally, the mechanization of agriculture has

been one of the main factors for the increase

of agricultural production at the world level,

allowing an exponential increase of the

human population. Certainly the availability

of fossil fuels (first coal and then petrol and

fossil gas) for providing and producing

electricity and most of the present energy

sources, has been a fantastic tool for the

progress of human welfare and of economic

development, even if not equally diffused all

over the world.

The present situation

The demand of energy is likely to increase

steadily, both to maintain the present levels of

development in the richer countries (less than

2 billion people) and to cope with the

increasing needs of developing countries

(more then 4 billion now, but reaching 6-7

billion in a few decades). The availability of

fossil fuels and particularly of petrol (the

easiest to manage with the present tech-

nologies) will certainly decrease, furthermore

the increasing levels of atmospheric CO2

derived from fossil sources leading to the so

called “greenhouse effect”, creates future

uncertainties with possible dramatic world

climatic changes.

There is a need to look for other different

sources of energy that do not induce climatic

changes, also because at present it seems that

fossil fuels do not have a single substitute. A

number of other renewable sources of energy

have been identified and promoted, including

solar energy by photoelectric or thermal

transformation, hydro-electric and hydro-

mechanical transformation, wind power

electric and mechanical transformation,

utilization of nuclear and geothermal

energies, production of several types of solid,

liquid and gaseous biofuels.  All of them are

substitutes for petrol, coal and fossil gas as

energy sources. With the exception of nuclear

and geothermal energies, all other sources

need the availability of extensive areas.

Electric energy production can be

concentrated in few large power plants using

fossil fuels, but other sources of energy can

only be accessed over larger areas. Solar,

wind, water and particularly biological energy

production, can also be produced in small or

medium plants, distributed all over a territory. 

Up to the present and particularly during the

last century, there was a significant increase

of urban development; people living in urban

areas now comprise over 50% of the human

race. Many cities across the world already

have more than 15-20 million people (Beijing,

Calcutta, Cairo, Lagos, London, Los Angeles,

Mexico City, Moscow, New Delhi, New York,

Shanghai, etc.) and the urbanization trend

seems set to continue. These large conurba-

tions offer residents a series of services and

working opportunities much greater and

better than in rural areas: readily available

electric and thermal energy, industries,

commercial facilities, education, medical

services, transport etc., enable high levels of

employment and welfare. Therefore, for rural

populations, the cities represented a mirage,

an irresistible appeal, particularly for the

young generations.

The presence of large electricity generating

stations, first using coal or hydropower, then

mainly functioning with fossil oil and gas,

provided the large amount of concentrated

energy needed to cover the cities’ needs for

increasing urban development.  Moreover,

cheap readily available liquid fuels allowed the

development of extensive public and private

road transport facilities that are now

increasingly evident worldwide. However,

mankind is now confronting two global

problems, both real and distressing.  First, the

forecast that natural reserves of fossil fuels,

considering the present and future energy

demands, could become insufficient and

much more expensive (particularly with

regard to liquid fuels).  Secondly, the

increasing presence in the atmosphere of

“greenhouse gas” consisting of CO2 and other

gases, mainly derived from the combustion of

fossil fuels burnt for more and more energy

production, that are causing climate changes

across the globe.
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The near future

In the coming decades, mankind, likely

reaching 9 billion people, will face these two

problems, closely connected with food

availability, largely by a diversifying energy

sources, particular to the so-called renewable

sources. These are mainly represented by

direct sun energy utilization (thermal and

photoelectric) and by the indirect but more

systematic and intense utilization of chloro-

phyll photosynthesis. Photosynthesis used for

both food and energy production need not be

competitive, but used in a complementary

way. Areas not usable for food production

could be utilized for biofuel production or

crops providing both food and energy could

be prioritised (an example could be sweet

sorghum, providing food grain and sugar and

cellulose in the stem, to be transformed into a

biofuel). The traditional mono-use of a

species should be substituted by the double or

triple use of the several products obtained by

its cultivation. For cereals, technologies able

to utilize the biomass represented by the

straw for energy production should be

developed.  Particular attention should be

devoted to technologies able to produce liquid

biofuels suitable for use in engines currently

using petrol and diesel fuels. One such area of

research is that of “cellulosic ethanol”.

Hydrological, wind, nuclear and geothermal

technologies will doubtless provide a consist-

ent contribution to this diversification of

energy sources, with particular reference to

electric power. It may also be possible to use

hydrogen, obtained from water, at acceptable

costs. Newer types of electric cars and trucks

will continue to be developed and distributed

that will further reduce CO2 emissions. More-

over, following the increase of the cost of

fossil liquid fuels, other types of liquid fuels

will be developed (following the already used

bioethanol and biodiesel) based on photo-

synthesis by terrestrial and aquatic organisms

that transforms solar energy into biomass.

One could be biodiesel from the cultivation of

oil producing algae. However, the large

amount of biomass required for conversion to

appropriate quantities of biofuel requires the

use of large areas on which to produce it and

this is obviously available mostly in rural (or

in aquatic) areas.

The possibility of producing, at competitive

costs, biofuels for transport and production of

electric and mechanical power, could offer

rural areas an important source of revenue in

addition to that from the cultivation of the

usual food or industrial crops normally

grown. The conflict between food and energy

could be overcome via many agricultural

techniques that increase crop production,

such as drip-irrigation and more eco-friendly

crop rotations, without further damaging

biodiversity. Moreover, the economic and

political monopoly of fossil fuel producing

countries could be decreased, since many of

those provided with important land resources,

could utilize these areas for production of

biofuels, reducing their political and econo-

mical dependency. Deserts could become a

source of power, using wind and photoelectric

devices to exploit sun and wind energy. This

could also be used for obtaining fresh water

from sea water as well as energy for human

needs. Abu Dhabi is investing several billion

U.S. dollars from oil and gas revenues to turn

itself into the world’s leader in renewable

energy, building Masdar, an “eco-city”, totally

using renewable energy sources. This

enterprise – if investment costs per unit of

energy come down – could become a model

for future human settlements!

In the near future, therefore, we may expect

the development of an array of alternative

energy sources, represented by cheaper and

more efficient photoelectric cells, located in

the roofs of the buildings or other usable

areas, by wind plants of small or medium size,

by mini and small hydroelectric generators

adapted for use in streams, rivers or canals,

and for using tidal and wave energy from the

sea, and by heat pumps using geothermal

energy. All this will be in addition to the

production of biofuels of agricultural, forestry

or aquacultural origin. In addition to mega-
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power stations distributing electric energy in

urban and other areas, tomorrow every rural

building and area could be producing and

consuming energy independently from the

electric grid. Where possible, these may also

contribute to the establishment of a network

of interconnected micro-, mini- and medium-

power stations, providing energy self-

sufficiency to rural areas and maybe even

supplying energy to the nearby urban areas.

Mega-power stations will be mainly devoted

to satisfy the needs of large urban areas,

where the density of population, buildings

and associated services and industry would

require such a concentrated energy supply.

These, however, will become more and more

expensive to build, maintain and operate,

particularly due to the cost of fuel needed for

their operation.

Conclusions

We may then witness a reverted trend. Once

villages had their own energy, with all that

comes with it, the population will stop

migrating to the cities, and might even return

to the rural areas, now richer and safer

regarding energy availability and cost, energy

being a basic factor for development and

human welfare. The “de-localized energy

factor” could become an important element

for a redistribution of the world population,

with important consequences at economical,

political and social level, in many developing

and even developed countries.

Biofuels and the
Environment

From 15th April the Renewable
Transport Fuel Obligation came into
force which requires all petrol and
diesel fuel sold to UK’s 33 million
vehicles to contain at least 2.5%
biofuel. From 2010 the level rises to
5% with an EU-wide target of 10% by
2020. The article in The Independent
on 15th April by Cahal Milmo, “Biofuel:
the burning question”, is typical of the
press coverage drawing attention to
the downsides of biofuel production. It
reports that environmental
campaigners condemned the absence
of any standards requiring producers
to prove that their biofuel is not the
product of highly damaging agricultural
practices responsible for destroying
rainforests, peatlands, savannahs and
grasslands from Indonesian to sub-
Saharan Africa to Europe. An RSPB
study ‘A Cool Approach to Biofuels’
points out that there is already
evidence of widespread habitat
destruction as a result of biofuel
production and that the introduction
of the RTFO is ‘over-hasty’ and ‘utter
folly’.The World Bank and UN have
recently expressed concern about the
impact of biofuels on world food
prices as riots have erupted in some
countries and more recently there
have been reports of famine in
Ethiopia and India that have been
linked in part to increased food prices.
The issue has also been raised in the
EU and at the G7 and G8 meetings.
The UK Department of Transport
estimate that 2.5 million tonnes of
carbon dioxide will have been saved
by 2010, but environmentalists claim
that this is based on a false premise.
They maintain that destruction of
rainforests and peatlands, the use of
fertilizers to grow biofuel crops and
energy used in their conversion to
biofuel outweigh any CO2 saved once
biofuel is put into car’s tanks.

N E W S …
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Introduction

Although there have been many claims

about the role of biofuels in development

and poverty reduction (see Peskett et al.,

2007 for a review) there is some scepticism.

The net energy benefits of biofuels

production may be negative for many crops

because their energy outputs are less than

the fossil energy inputs required to produce

them. Others (see Peskett et al., 2007)

suggest that biofuels will be a ‘pandora’s

box’ and question whether large-scale

biofuel production can be environmentally,

socially and economically sustainable and

efficient. 

This paper is concerned mainly with their

potential contribution to agricultural sector

development and to rural growth and poverty

reduction. It focuses on two types of liquid

biofuels produced from purpose-grown crops;

bioethanol derived from sugar or starch crops

(e.g. sugar beet, sugar cane or corn) by

fermentation, and biodiesel derived from

vegetable oils (e.g. rapeseed oil, jatropha, soy

or palm oil) by reaction of the oil with

methanol. Both can be used in either neat

form or ethanol can be blended with

petroleum fuel and biodiesel with diesel

derived from fossil fuels.

Trends in production and

trade

Production of biofuels is dominated by a few

countries.  Bioethanol, production of which

began in the 1970s, is still produced in much

larger volumes than biodiesel for which

production started in the 1990s. The USA and

Brazil are the largest producers of bioethanol

producing over 70% of world production. The

EU produces almost 95% of the world’s

biodiesel. Global production has increased

gradually over time. The largest increases in

production volumes are expected in Brazil,

the US, the EU, China, India, Indonesia and

Malaysia, with annual global production of

bioethanol projected to increase to 120 billion

litres by 2020, and that of biodiesel to 12

billion litres. By 2011 around 20% of Brazilian

bioethanol production (5.22 million litres)

will be exported, mainly to India and the USA.

Significant increases in biodiesel trade will

probably be exports from Malaysia and

Indonesia to the EU, which aims to reach a

10% blend of biofuels in transport fuel by

2020. New producers are also coming on

stream in Latin America, and Caribbean

countries as their sugar industry is diversified

to seize opportunities derived from biofuels

trade. South East Asian countries such as the

Philippines and Thailand have introduced

This article is a scaled-down version of that published by the

authors in Natural Resources Perspectives 107, ODI, June 2007.

Published here with kind permission of the authors

Biofuels, agriculture

and poverty reduction
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aggressive policies for biofuels and

begun production.

Increased global demand for biofuel

crops and for farmland on which to grow

them would create upward pressure on

world prices for biofuels, food and feed.

Broadly speaking, the effect of this would

be to increase the incomes of producers

(and countries that are in net surplus)

and reduce those of consumers (and

countries that are net importers).

�� Between countries, therefore, there

would tend to be a shift, for example,

in favour of Argentina and Brazil and

against much of Sub-Saharan Africa.

�� Within countries there would tend to

be a shift in favour of agricultural

producers (largely in rural areas) and

against consumers. 

Small changes in the cost of energy

would be less visible: oil prices may

simply rise more slowly than they would

otherwise have done. Nonetheless, this

will tend to benefit countries that are net

energy importers and disfavour those

net exporters and who do not participate

in the biofuel trade (Peskett et al., 2007;

UN-Energy, 2007).

If there are no artificial restrictions on

trade, the international distribution of

production will be determined very

broadly by the relative cost of production

(including transport to market). One

effect will be that the supply of biofuels

increases most in the countries with the

lowest constraints on raising their total

level of arable production. Few, if any,

countries are likely to have limitless

capacity (especially in the short to

medium term) but the trade-offs

between production of biofuels and

food/feed will be smaller in some count-

ries than in others. The cost of

producing biofuels in the countries

where the trade-offs are small will tend

to be lower than in countries where they

are high. An increase in biofuel produc-

tion in the EU, USA or other OECD

states is particularly likely to result in

substitution for food/feed production

and so is likely to drive up global

food/feed prices and, hence, increase the

potential shock for developing country

producers and consumers.

Poverty impacts

Many of the problems that emerge from

biofuels present challenges that have

faced agricultural development policy for

many decades. However, given the

potential rate of increase of biofuels

production, it is possible that the sub-

sector may provide a new impetus and

urgency to efforts to solve some old

problems. It is difficult to generalise

about the impacts of biofuels on poor

people because of the differing effects of:

different feedstock’s/production

systems; varying downstream

(transportation) costs; existing (non-

biofuel) crop production and processing

patterns; and patterns of land holding.

The economies of scale sought by

producers and subsequent land

concentration may reduce access by the

poor to land even with high yielding

crops such as sugarcane. Notwith-

standing the differences between

different production systems, feedstocks,

or historical patterns of agricultural

production and poverty levels, the

economics of biofuels production show

us that in general:

�� Economies of scale are important in

biofuels production (though relatively

less important in the production of

feedstock than in the processing);

�� In all current biofuels production

systems, feedstock is the largest cost

of production;

�� Biofuels production can be

complementary to other types of

agricultural production and create

linkages and multipliers; and

�� Biofuels production requires a

significant labour force.

Prospects for

expansion

These depend on a the need to adapt to

major challenges related to on-farm and

off-farm technical processes (Peskett et

al., 2007) and are affected by

international policies e.g. the Kyoto

Protocol for biofuels adaptation.

On-farm challenges

�� Institutional structures: adapting to

fit production models that allow

economies of scale. Large-scale

systems are often economically

favoured, so smallholder farmers

might need to organise into

cooperatives and/or outgrower

schemes to allow access to markets.

�� Environmental impacts: increased/

decreased soil fertility; water

pollution; downstream effects such as

the draining of wetlands.

�� Technology: access to farm

technology which helps increase

yields (e.g. the selection of better

varieties and irrigation adopted in

Brazil).

�� Changes in land use affecting access

to land and the effects of biofuels on

cost of land: These are currently

poorly understood.

�� Need for flexibility to changes in the

prices of feedstocks and to changes

in the prices of inputs.

Off-farm challenges

�� Employment patterns: employment

patterns are expected to change as

biofuel sectors grow. Much work in

the biofuels sector is non-skilled, but

requirements for skilled labour are

likely to increase.

�� Investment: biofuel processing and

distribution infrastructure can require

substantial up- front investment.

�� Need for flexibility: converting

current production systems and

processing plants into biofuels
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production systems. (e.g. sugarcane facilities and ethanol

production).

�� Adapting regulations: changing regulations to suit

efficient production processes will be needed in some

cases. 

Implications of the Kyoto Protocol for biofuels

adaptation

Because biofuels have the potential to reduce greenhouse gas

emissions, the Kyoto Protocol’s Clean Development

Mechanism (CDM) offers potential for funding biofuels

projects in developing countries. However, because of the

complex rules, processes and politics of the CDM, access to

the CDM by the Least Developed Countries is restricted, and

smaller producers are bypassed in those countries. For

example:

�� Biomass projects (a common type of CDM project) are

generally large-scale, related to grid-based power systems,

and with limited geographical spread.

�� Rules for land-use related projects in the CDM are

restricted. 

�� Small farmers are less able to access the carbon market

because they lack expertise in implementing complex

methodologies, there is a lack of up-front funding for

projects and investors are less interested in smaller

projects with high risks and long timescales. 

�� Despite their potential for bringing sustainable development benefits (a core

aim of the CDM) biofuel projects are less attractive to investors because of

high abatement costs, difficulties in proving additionality for projects and

difficulties in calculating reduced greenhouse gas emissions of projects

(Bakker, 2006).

Negotiations over the next phase of the Kyoto Protocol (post-2012) are

considering options that could enable developing countries to benefit from

finance from developed countries for putting in place biofuels policies.  There

are alternative carbon markets outside of the Kyoto Protocol that show

potential for supporting moves towards biofuels production in developing

countries. These voluntary markets are smaller, but tend to focus on smaller

projects aimed at reducing greenhouse gases and alleviating poverty, although

the quality of projects can be very variable. 

Oil palm, an

important tree crop

for biodiesel

production.

(Dr Julie Flood,

CABI)

Starving the people to

feed cars? Debates about

food security and biofuels

Whilst de Keyser and Hongo (2005) argue

that biofuels production presents a win-win

situation for developing countries by creating

rural jobs, increasing incomes and thereby

improving food security, there are also claims

that biofuels will result in increased hunger as

maize is diverted away from household food

utilisation in developing countries to feed the

cars of households in the developed world. In

this regard, three critical questions must be

explored:
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Will biofuels take land from food

production?

In developing countries land availability and

climatic conditions are generally more favour-

able for biofuel crop production than in most

developed countries. De Keyser and Hongo

(2005) estimate that in Tanzania around

300,000 ha out of a total of 4.6 million ha

currently under crop, would be required to

match current fuel imports. Koonin (2006)

estimates that biofuels could supply 20-30 per

cent of global fuel demand in an environ-

mentally responsible manner without affect-

ing food production. In many developing

countries, efforts to increase land and labour

productivity will be crucial if biofuels are to

avoid competing with the use of land for food

staples.

What impact on food prices are

likely?

In many developing countries, most poor

people are net consumers of food and prices

are as important as availability. The dramatic

increases in food price over the last 12

months results from a combination of falling

global stocks, poor wheat production in

Australia, growing demand in China and India

and biofuels expansion (ODI, 2008).  Much of

the evidence attributing food price spikes to

biofuels is circumstantial.  More useful is

IFPRI’s IMPACT model which suggests that

maize prices will rise by 26% by 2020 under

current plans for biofuels production, and by

72% with drastic expansion.

How might biofuels production

affect food aid from the USA?

The USA’s cheap energy policy is coming

under pressure from increased demand for

fossil fuels from rapidly growing economies

(China, India). One policy response has been

to provide financial incentives for supplying

25% of the United States’ energy use from

renewable resources by 2025. At the same

time, US foreign aid is heavily dependent on

US agricultural surplus production. It is

impossible to predict whether the use of

maize for biofuels will result in a switch to

monetary aid, and, if it does, whether this will

result in more innovative and flexible

approaches to aid programming – or simply

in a decrease in overall levels of aid.

Environmental Impacts of

Biofuels

If the cultivation of energy crops replaces

intensive agriculture, impacts can range from

neutral to positive; if it replaces natural

ecosystems or displaces other crops into

protected areas, the effects will be mostly

negative.

Savings in greenhouse gas (GHG) emissions

from biofuel use will vary depending on

feedstock, cultivation methods, conversion

technologies, and energy efficiency assump-

tions. The greatest GHG reductions can be

derived from sugarcane-based bioethanol and

the forthcoming ‘second generation’ of bio-

fuels such as lignocellulosic bioethanol and

Fischer-Tropsch biodiesel. Maize-derived bio-

ethanol, however, shows the worst GHG

emission performance and, in some cases, the

GHG emissions can be even higher than those

related to fossil fuels.

The production of some biofuels (e.g. sugar-

cane) requires large volumes of water, which

is problematic in semi-arid areas and the large

volumes of water used in processing of some

feedstocks tends to generate effluent. Peren-

nials such as palmoil and jatropha are likely to

have more benign impacts on soil quality

(and lower levels of agrochemical require-

ment) than annuals such as maize. The

introduction and enforcement of appropriate

technologies, regulations and standards can

help to mitigate most of these problems, but

will be slow to materialise where policy

environments are weak.
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Drawing together the

arguments

This analysis of the impacts of biofuels

expansion on agricultural growth and poverty

education has highlighted many uncertainties

about what will happen to global markets and

prices, and the opportunities that this may

offer for poverty reduction. Overall, it is very

difficult to distil net recommendations from

biofuels research that will be appropriate for

different countries. We agree with Kojima and

Johnson’s (2005) assessment that “Biofuels

should be integrated within a broader context

of investment in rural infrastructure and

human capital formation. Low-income coun-

tries should assess whether the underlying

conditions for a successful biofuel pro-

gramme exist or could be developed in the

near-term, including infrastructure and

essential public services.” 

The three scenarios presented below generate

lessons and more specific country level policy

recommendations.

Scenario 1: Biofuels production in a

net energy-importing country –

Malawi

Prospects for significant biofuels production

appear limited. In policy terms, making

biofuels work for poor people in Malawi would

require improved market co-ordination,

investments in transport infrastructure,

decentralised processing capabilities and

improved storage to reduce the seasonality of

employment in biofuels. These challenges are

ones which donors and the Government of

Malawi have been grappling with for some

time. Whether opportunities in biofuels will

enable further progress to be made is not

clear. A focus on non-staple food feedstocks

will lessen the impact on staple food prices in

Malawi. Other small, poor and landlocked

countries that are currently heavily dependent

on a poorly performing smallholder agricul-

ture sector are likely to require similar

policies.

Scenario 2: Biodiesel production in

Indonesia for EU consumption

Increasing openness in oil palm fruit markets

has stimulated growth in the smallholder

sector. Although some independent growers

have increased market share through high

yielding varieties, others still struggle to

access markets. Palm oil price increases in the

short term are likely to benefit smallholders,

but this may not be sustained given increased

competition from elsewhere. This also applies

to Malaysia, Philippines and Nigeria. Biodiesel

production is raising the risk of conflict

between those having commercial and

customary land rights. In policy terms,

making biofuels work for poor people in

Indonesia would require a continued focus on

biodiesel, decentralised milling to reduce

producer transportation costs, improved land

tenure for smallholders and support to small

farmers, for example, through better market

access.

Scenario 3: Domestic and export

ethanol production in Brazil

Ethanol production from sugarcane has

created many jobs in Brazil, and had wider

agricultural sector multipliers. But increasing

economies of scale and land concentration

have limited the benefits for small land-

owners. Countries likely to have similar

experiences include South Africa and parts of

Latin America.  In policy terms, improving

the benefits of biofuels for small farmers

would require continued investment in

biodiesel, which is generally more pro-poor

than ethanol production, does not depend so

much on economies of scale, has lower

transportation costs and is already a

smallholder activity, and continued pro-

smallholder policies, for example quotas for

procurement of feedstock from family farms.

Knowledge gaps and

conclusions

The development of biofuels has potentially

important roles to play in poverty reduction –
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through employment effects, wider growth

multipliers and energy price effects. There are

risks that some of this potential may be lost as

economies of large-scale operation kick in,

especially with bioethanol, and as pressure is

increased on land access in some settings.

Global environmental incentives to small-

scale producers remain slight. The distribu-

tional effects of biofuel development are

crucial – between producers and consumers,

and between food/feed/energy deficit and

surplus countries. The impacts of biofuels on

aid-flows from OECD countries, whether

financial or as food, remain difficult to

predict.

There are some important global level

knowledge gaps. For example, biofuel and

food staples prices and stocks need to be

tracked, and this data fed into early warning

systems for food security; mechanisms need

to be identified by which climate change

mitigation funds might be used to support

‘clean’ biofuels production processing; and

how WTO negotiations might affect biofuels

markets and developing countries needs to be

identified. On the whole, however, the types of

question outlined in this paper concerning

poverty impacts can only be addressed at

country level. Without this it will not be

possible to identify patterns of appropriate

feedstocks, production systems, processing

and marketing opportunities, and govern-

ment roles that will maximise the impacts

that biofuel production could have on rural

livelihoods and poverty. Donors have signi-

ficant roles to play at both global and national

level with technical and policy support.
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Introduction

The biofuel industry today is

overwhelmingly dependant on first

generation technology feedstocks from large

farm enterprises. The scale of the corn and

soybean farms of the U.S. Midwest, the

sugar cane estates of Brazil, the soybean

farms of South America, the oilseed rape

producers in the EU, and the oil palm

plantations of Indonesia and Malaysia are

evidence of this. To meet the Kyoto targets,

the bulk of biofuel crop production will need

to continue to be from large farms.

However, there are a number of reasons why

a biofuel industry could also integrate small

farmers in developing countries. Smallholders

make up by far the largest number of agri-

cultural producers in the developing coun-

tries of Asia, Africa and Latin America. Of the

three billion people now living in rural areas

of these countries about half live in and are

largely dependent on small family farms for

their livelihoods, and these farms are general-

ly more efficient in the use of land and labour

than larger enterprises. More poverty is

concentrated in rural areas and the poor are

dependant on agriculture for their survival.

The 2008 World Bank Development Report

focuses on the importance of agriculture on

reducing poverty and recognizes that biofuels

can make a significant contribution through

employment generation and improving

livelihoods.

However, small farmers in developing count-

ries will be disadvantaged by the required

economies of scale for processing, more so for

bioethanol than biodiesel production, and to a

lesser extent disadvantaged by the economies

of scale required for production. Furthermore,

in supplying small quantities of raw material

to the processor, either directly or through

middlemen, they will have little negotiating

power and will be price-takers. However,

access to supply chains can be improved for

small farmers with outgrower schemes or

cooperatives, and government policy can be

effective. In Brazil the soya mills earn

production certificates which necessitate

sourcing a proportion of feedstock from small

family farms.

Both FAO and IFAD are examining ways in

which biofuels can benefit small farmers and

the rural poor. FAO is currently developing an

analytical framework for use at country level

for policymakers to be able to assess the effect

of bioenergy production on food security.

IFAD is supporting research into pro-poor

biofuel crops, mainly through ICRISAT.

However there is no clear consensus as yet on

which biofuel crops should be developed, for

which areas and growing conditions, and the

kind of technical assistance needed for

capacity building and policy support. 

Looking at newbiofuel

crops for small farmers

in developing countries

T4DJuly2008Text  7/7/08  9:52 am  Page 13



14

“new” fuel crops

Pro-poor biofuel crops

The research at ICRISAT is concentrating on

jatropha and pongamia for biodiesel and

sweet sorghum for bioethanol. Jatropha and

pongamia are oilseed-producing trees that are

able to grow in impoverished and saline soils,

with low rainfall and under harsh climatic

conditions. These are areas that are marginal

for food crop production so that together with

the harvested oil being inedible, they do not

compete directly with food production. 

Jatropha (© Maxo

(India) Pharmachem

Pvt. Ltd)

Jatropha (Jatropha curcas) 

The seeds from this small tree can yield up to 40% of a non-edible oil. There has been

considerable interest and investment in planting large areas of jatropha.  A partnership

between D1 Oils in the UK and BP has planted or obtained planting rights on 192,000 hectares

in India, south-east Asia and southern Africa. It is reported that two million hectares in India

have been planted to jatropha, and Indian Railways are planting the crop on its land, including

alongside the rail tracks. 

The interest in this crop has been driven by the need to improve energy security and to save

foreign exchange, as well as for environmental reasons driven by the attraction of potential

funding from the Carbon Development Mechanism and carbon offset schemes. In addition,

developed countries have increased demand by mandating for minimum levels of biofuels in

transport fuels. However, interest in planting jatropha, assisted by private entrepreneurial

investment from OECD countries, appears to have created a market more for jatropha seed for

planting rather than for production of biodiesel. There is so far no evidence to support claims

of economic yields from crops grown from unimproved varieties on marginal land and with

minimal inputs.  Crop improvement is at an early stage and this is being led by the private

sector. Thus, despite the rush to plant jatropha, the jury is still out on its sustainability as a

biofuel crop.
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Pongamia (Pongamia pinnata) 

This is a leguminous tree native to the Indian

sub-continent, growing to 25 metres tall.

Pongamia is one of only a few nitrogen fixing

trees that have seeds with a high oil content

of around 30-40%, making this a potentially

valuable biofuel crop.

Pongamia appears to be amenable to cop-

picing, which would facilitate harvesting,

and the wood (unlike jatropha) is suitable for

construction and firewood. To shorten the

time for trees to bear fruit, propagation by

selecting and grafting high yielding scions is

necessary. Around 40,000 hectares of

pongamia have been planted on small farms

and on communal and forest land in

southern India since 2003 for the production of biodiesel. However, similarly to jatropha, the

economic viability has not been proved for growing pongamia in marginal environments with

a low level of inputs, from unimproved varieties and with untested production and processing

technologies.

Sweet sorghum (Sorghum bicolor) 

ICRISAT and others believe this can benefit small farmers. It

is a photosynthetically efficient C4 plant growing rapidly up

to 5 metres in height. Traditionally used as a livestock

fodder, sweet sorghum stalks are rich in sugar that can be

processed to produce ethanol. At the same time the grain

can be used to feed people and livestock, or the starch in the

grain may be converted to ethanol. The stripped leaves and

crushed stalks can be used for livestock fodder or burned to

provide power for the processing plant. 

Importantly, sorghum requires only a quarter of the rainfall

or irrigation needed by sugar cane. Although yielding less

sugar per hectare than sugar cane, sweet sorghum matures

in less than five months and two crops may be taken in a

year. With lower input costs (the first crop is sown and the

second is grown from a ratoon), sweet sorghum can be a

cheaper ethanol feedstock than sugar cane, and at the same

time be more accessible to poorer farmers who have little or

no access to irrigation, particularly if appropriate

technology could be developed and applied to allow some

on-farm processing. As the economic viability of the second

generation biofuel technologies improves, the crop is also

likely to become a major feedstock for the production of

bioethanol and biodiesel.

Sweet sorghum

Pongamia
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Criteria for selecting

biofuel crops

Crops for developing a sustainable biofuel

industry that integrates small, poor farmers

need to be considered on the basis of econ-

omic, environmental and social sustainability

issues. 

Economic sustainability

The relative importance of economic

efficiency in relation to land, labour and

(increasingly) water will be different from one

area and country to another. Economic

sustainability for agricultural biofuels will

require a market price that is competitive with

petroleum and diesel, and this is reckoned by

the International Energy Agency to be

generally when crude oil is more than $60 a

barrel, although ethanol from sugar cane in

Brazil can compete when the oil price is as

low as $35. If we assume that the scarcity of

fossil fuels is greater than the scarcity of land

for agriculture then in the long-term fossil

energy prices must rise, and farm output

prices will continue to fall, so that biofuels

must be competitive with fossil fuels in the

long run. A high output per unit area is the

first requirement for novel biofuel crops,

preferably with the potential of achieving a

higher yield from further breeding and crop

improvement. The value of by-products such

as the press cake residue and bagasse from

sugar cane and sweet sorghum are important

to the crop’s economic sustainability. It is also

important to assess the efficiency of conver-

sion of the raw material into utilizable liquid

biofuels.

Environmental sustainability 

These issues will in some cases be context

specific. For example, the invasiveness of

some weedy species may present problems in

particular environments, but a positive

energy balance and low greenhouse gas

emissions in growing and processing the crop

are important criteria concerning climate

change.

Energy balances have been calculated for the

main biofuel crops but vary according to

details of analysis. However, some conclu-

sions may be drawn. For ethanol the highest

net energy production crop is Brazilian sugar

cane, calculated at 8.3 units of energy pro-

duced for each unit used, helped in no small

part by the use of the waste bagasse for

producing electricity. However, corn in the

U.S. produces only around two units of

energy output per unit of input. Palm oil is

relatively efficient with a ratio of about 5.6.

The higher solar radiation available to tropical

crops enables then to have a higher rate of

biomass accumulation than temperate crops.

Also the production of biodiesel requires less

energy for processing than for converting

starch or sugar to ethanol, so that, in general,

greater energy efficiency may be expected

with biodiesel crops. But the value of by-

products and how these are used will

considerably affect the energy efficiency.

Sweet sorghum is believed to have a net

energy balance similar to sugar cane. No hard

data is yet available for jatropha and

pongamia.

Any contribution that biofuels can make to

reducing greenhouse gas emissions can be

insignificant compared with the process of

converting land to biofuel production that

can create a ‘carbon debt’ of several hundred

years. The least carbon emissions will be from

planting biofuel crops on abandoned agricul-

tural land or wasteland that are low in stored

carbon. Plant species are needed that can pro-

duce an economic return on these marginal

soils with minimal agro-chemical inputs and

with a low requirement for energy intensive

tillage and mechanization. Perennial crops

would meet this requirement, or annual crops

under a zero-tillage regime. The mineral-

ization of (added) soil nitrogen can also

increase the emissions of the more potent

nitrous oxide greenhouse gas.

Social sustainability

Biofuel crops can contribute considerable

social benefits to rural employment and
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improved livelihoods especially where produc-

tion is focused on small family farms, and

where processing can be carried out close to

the growing site. This is more likely with

biodiesel crops than bioethanol which require

greater economies of scale for processing,

although some in-field processing of sweet

sorghum is technically feasible. There are

development assistance schemes in Mali

where raw jatropha oil is used directly in

community-owned diesel engines to power

generators and milling machinery. The use of

vegetable oil instead of wood or dung for

cooking fires gives less dependency on

primary biomass and has equity benefits in

reducing women’s work, as well as reducing

pressure on often poorly managed communal

property resources.

The threat that biofuels may pose to food

security by substitution can be viewed as a

continuum where energy crops may be

directly substitutable with food on a global

scale (such as the main staples of maize and

wheat), through fuel/food crops that are less

widely traded (such as the roots and tuber

staples), to inedible crops that grow on

marginal land that has few if any production

alternatives. It is towards this end of the

spectrum that research should focus on novel

biofuel crops to reduce the competition

between food and fuel crops and de-link food

prices from the volatile energy market. Sweet

sorghum is a little unusual in that it is food

obtained from milling the grain that is a by-

product of this bioethanol crop. In addition to

enhancing local food security, the crop

presents a low risk strategy for farmers who

can sell the crop, sell or eat the grain, or sell

or use the stover as animal feed. 

Other potential biofuel

crops

The crops being researched by ICRISAT,

jatropha, pongamia and sweet sorghum fulfil

many of the required criteria outlined above.

FAO estimates that there are around 200

potential energy crops showing promise and

many of these are now being subjected to

scrutiny in various parts of the world. 

�� Castor oil (Ricinus comunis) is inedible,

drought resistant, and may be grown as a

perennial crop in the tropics. It yields

around 1000 litres/ha of oil but it is not

tolerant of saline conditions. 

�� Neem (Azadirachta indica) is an evergreen

tree of medium height capable of growing

on poor soils in arid regions, but with fairly

modest and very variable oil yields. The

wood, however, is of good quality and the

tree is well-known for its insecticidal

properties.

�� Tung oil tree (Aleurites fordii) produces

seeds containing 42–53% oil and is being

investigated for biofuel potential in China. 

�� Chinese pistaccio (Pistacia chinensis) is

also being investigated in China where it

may be suited to biofuel production on

degraded land and hillsides.

�� Jojoba (Simmondsia chinensis), a drought

resistant shrub producing a high quality

oil, can be grown in semi-arid regions

receiving only 350-600 mm of rainfall in a

year. Yields of between one and two tons

per hectare of jojoba seed are achieved in

Australia. 

�� The babassu palm of Brazil (Attalea

oleifera) produces an oil rich nut, like a

diminutive coconut. Oil is harvested

mostly from dense wild stands. Earlier this

year a Virgin Boeing 747 flew from London

to Amsterdam powered in part by pure

babassu and coconut oil.

It is reasonable to expect the regional and

domestic markets and effective demand for

biofuels to grow in the future. This should

offer opportunities for income generation for

small farmers and for raising the economic

viability of rural enterprises. But there is a

need for a certification system that promotes

sustainable production of biofuels together

with improved access by developing countries

to international markets by the removal or

reduction of trade barriers. Before small

farmers can fully benefit from the opportuni-

ties offered by biofuel crop production, there

will need to be in place policy and institu-

tional support as well as knowledge services

and seed supply from the public and private

sectors for the efficient production and

processing of these crops.
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Brazil enlarged its biofuel production in the

1970s when the government launched its

“Pro-alcool” programme in 1975 as a result of

the world oil crisis, and by the mid-1980s 85%

of car sales were ethanol cars (95% hydrated

alcohol). A shortage of ethanol by the end of

the decade, lowering of the price of oil and

some mechanical problems with the cars

caused a sharp decline in their popularity.

Then the government authorized 22-24% of

ethanol in petrol, called gasohol, and from

2000 the “flex” car, which can run on both

ethanol and gasohol, was introduced by

manufacturers.  Today nearly 85% of cars sold

in Brazil are flex.

Sugarcane is the key to Brazil’s success story

with ethanol. Many factories make ethanol

early and late in the crop when juice purity is

lower and making sugar less efficient, but

there are many factories dedicated solely to

ethanol production.  Today there are over 300

sugar-ethanol mills in operation and more

than 60 in construction. Sugarcane continues

to expand from the North East (Alagoas and

Pernambuco) and the South East (São

Paulo/Rio-de-Janeiro/Paraná) into many other

states – Minas Gerais, Mato Grosso, and

Goais. Expansion has been mainly in land

previously deforested for cattle as newly

deforested areas generally lack the infra-

structure needed for sugarcane processing.

There has been a marked increase in deforest-

ation in recent years as recorded by satellite

imagery, mainly for soya farms, for ranching

as cattle pastures are taken over for soyabean

production, and for the expansion of sugar-

cane growing.  The Amazon has lost nearly a

fifth of its forest and the cerrado, south of the

Amazon and covering 23% of the country

with dense grassland with shrubs and small

tress to almost closed woodlands, has seen

50% of its original vegetation disappear.

Total cane production is more than 610

million tones per annum; about 55% is used

for bioethanol, 44% for refining into sugar

and 1% for rum, animal feed, planting, etc. In

2005 Brazil produced about 16 billion litres of

bioethanol and this figure is expected to

double in the next decade. The current level of

production is very nearly comparable to the

U.S. production of corn ethanol. Brazil, unlike

the U.S., does not subsidize its crop produc-

tion for the manufacture of bioethanol and it

is the largest exporter of biofuels in the world.

The energy content of ethanol is only 67%

that of petrol so the price at the pump is lower

to compensate for this. The success story of

bioethanol from the sugar cane crop does not

stop with the motor car; bagasse, the waste

material from sugar and ethanol production,

Garry Robertson and
Ian Walker

Bioenergy in Brazil

The positive side of
Brazil’s bioenergy
programme is that
very little is taken out
of the human food
chain. The negative
side is that expansion
of sugarcane and
crops for vegetable
oils could lead to more
deforestation with
everlasting effects on
the eco-balance within
the country.
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is used at the mills to produce the heat for

distillation and electricity to run the

machinery. By 2015, the bioelectricity from

the crop is likely to equal that from the

hydroelectric supply.

The country is also expanding into the

biodiesel market. This year a 2% addition of

biodiesel is obligatory (called B2) and calls for

some 800 million litres; B5 is voluntary but

will be obligatory from 2013. At present only

a small number of biodiesel plants operate but

there are plans to expand up to 150 units.

Prices and marketing are in the hands of three

companies but Petrobras (the world’s 7th

biggest oil company) proposes to construct

three factories in the northeast states of

Ceará, Bahia and Minas Gerais that will help

the government’s aim to strengthen family-

based agriculture in this poorer region of the

country. Vegetable oils are not directly added

to petrol-diesel but have to be processed with

ethanol, hence biodiesel production is linked

with ethanol production from sugarcane.

Soyabean production has been expanding

rapidly with a 2007 production of 58.2 million

tonnes, largely for export as grain.  At present

the crop supplies about 85% of the raw

material for biodiesel, but good export prices

for the beans to the U.S. raise the cost of

biodiesel above that of petrol-diesel. Both oil

palm and castor are likely to be planted in

appropriate regions to contribute to biodiesel.

Though agriculturalists may be excited at the

prospects for better prices for the biofuel

crops, and given the political publicity given

to biofuels, it is hard to imagine a significant

environmental impact at the 2% (B2) level.

The environmental benefits from biodiesel

could be real but would only apply when

legislation forces an increase in production

linked to subsidies.

Gary John Norman/Panos Pictures
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biogas boom

Garry Robertson Over a hundred years ago Henry Ford drove

his first car on alcohol, but those involved in

the industry realized that fossil fuel was

cheap, plentiful, and packed more punch. As

the motor industry expanded it was driven

forward by the black gold from the oil fields,

and as a result the Americans have always

benefited from a plentiful supply of cheap

petrol.

People are worried about the future of our

planet because of greenhouse gas (GHG)

emissions and a small but significant rise in

temperatures indicating climate change.

Motor cars and lorries are thought to be

responsible for something like 25 percent of

the GHG emissions into the atmosphere and

governments are keen to slow down the

damage caused by climate change. 

Brazil was the world leader in bioethanol

production, from sugarcane, up to 2005 but

has been overtaken by the U.S. with 4.855

billion gallons1 produced in 2006 at a cost of

$1.09 per gallon. The Midwestern States are

benefiting from this emerging industry and

the country now has the biggest corn (maize)

crop since the middle of the last century, with

approximately one-fifth going into ethanol

production. In Nebraska corn prices have

doubled and a third of its crop will be

processed in its 16 ethanol plants. In 2007

there were 115 ethanol plants operating in 19

States.

Ethanol is still used as a petrol additive. It is

sold in the Midwest as E85 (85% ethanol plus

15% petrol) through less than 1300 petrol

stations. From this year, Hawaii, Minnesota

and Missouri require ethanol to be blended

into all petrol sold in their states. This

situation will become the norm as corn

bioethanol production creeps steadily up to 10

billion gallons per year. The farmers will be the

winners, including the big grain corporations,

and the industry will create employment, but

there could be losers through higher corn

prices in the supermarkets and less grain for

aid packages overseas. 

What is the cost to the motorist?  On 2007

figures, E85 cost nearly 15% less than petrol

but, because its energy output is only two-

thirds that of petrol, in real terms, it is 20%

more expensive to get the equivalent energy

output. Fertilizers and herbicides are needed

to grow the corn crop as well as diesel for the

farm machinery; the ratio of fossil-fuel energy

input to ethanol output is 1:1.3, so that is a

plus. Also, the GHG emissions from corn

ethanol are 20% less than from petrol.

Another advantage is the by-products from

the bioethanol production process; the waste,

known as distillers’ grains, high in protein and

energy is used as livestock feed and the water,

high in nitrogen, can be sprayed on fields as

fertilizer. But on the negative side, the

diversion of corn for ethanol production

means less grain for fattening cattle,

pigs and poultry.

The U.S. government is spending

large sums of money for research on

bioenergy so there is the political will

to ensure that biofuels continue to

have their place in the economy. The

industry will expand but the cost of

fossil fuels will determine how rapid

that expansion will be. 

The U.S. bioethanol

boom

Over a

hundred years

ago Henry Ford

drove his first

car on alcohol,

but those

involved in the

industry

realized that

fossil fuel was

cheap,

plentiful, and

packed more

punch. As the

motor industry

expanded it

was driven

forward by the

black gold

from the oil

fields, and as a

result the

Americans

have always

benefited from

a plentiful

supply of

cheap petrol.
1 U.S. gallon equals 3.785 litres. All gallons

referred to are U.S. gallons.
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taro virus

Taro (Colocasia esculenta (L.) Schott is

grown throughout the humid tropics and is

the most popular and widely consumed root

crop in the Pacific Islands (Fig.1).

Botanically, taro is classed as an herbaceous

monocot and a member of the family

Araceae, which has around 100 genera and

approximately 1500 species (Purseglove,

1988). Two of the most commonly cultivated

varieties are C. esculenta var. esculenta,

which produces one central underground

corm, and C. esculenta var. antiquorum,

which has a small globular central corm from

which several relatively large cormels arise

(Purseglove, 1988). Most of the taro grown in

the Pacific region is of the C. esculenta var.

esculenta type. Under optimal conditions, the

plant grows to a height of around 2 metres

and usually matures in 8-10 months, with

yields averaging 15-20 ton/ha. A single plant

produces several suckers which are used as

vegetative propagules.  

Taro is grown as a staple food crop in many

Pacific Island countries (Lebot and Aradhya,

1991; Ivancic, 1992). The corm (Fig. 2) is

normally boiled, baked or fried and

consumed with foods such as fish and

coconuts. Young taro leaves are also a major

vegetable throughout Melanesia and

Polynesia where they are usually boiled,

cooked in coconut cream or wrapped in

banana or breadfruit leaves and cooked on

hot stones. Although cultivated primarily for

local consumption, taro is also produced for

domestic markets. Further, due to its

increasing demand in overseas markets, taro

production has increased dramatically in the

Oceania region over the past few years and it

is now becoming one of the major export

commodities for some Pacific Island

countries, such as Fiji. As taro has evolved

with the cultures of the people of the Pacific

region, it has acquired considerable socio-

cultural importance. It is considered a

prestige crop and the crop of choice for

royalty, gift-giving, traditional feasting and

the fulfilment of social obligations. This

cultural attachment to taro has spawned a

lucrative taro export market to ethnic Pacific

Islanders living in Australia, New

Zealand and western North

America (Onwueme, 1999).

Rob Harding

Viruses of Taro in the

Pacific

Fig. 1: Healthy plot of taro plants growing in Fiji

Fig.2: Taro

corms ready

for sale on

Fijian

roadside
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Despite its agronomic and cultural signifi-

cance, taro cultivation has been declining

over the past 30 years. One of the reasons for

this decline has been due to the effects of

virus diseases which are a major constraint to

production. The presence of taro viruses has

also restricted the international movement of

taro germplasm. The implications of this are

that many countries are denied access to

agronomically elite lines produced in national

breeding programs or tissue-cultured plant-

lets stored in germplasm collections. Over the

past 10 years, considerable research efforts,

funded by the Australian Centre for Interna-

tional Agricultural Research (ACIAR) and the

Australian Government Overseas Aid Program

(AusAID), have been directed towards the

characterization of taro viruses and the de-

velopment of sensitive, reliable and robust

detection techniques. The expected outcomes

of this research were twofold; first, to deter-

mine the geographical distribution of taro

viruses and gain a better understanding of the

symptoms associated with infection, and

secondly, to incorporate the tests in a virus-

indexing scheme to enable the exchange 

of virus-tested taro germplasm between

countries.

At least five viruses, from four taxonomic

groups, are known to infect taro in the Pacific;

Dasheen mosaic virus (DsMV), Colocasia

bobone disease virus (CBDV), Taro

bacilliform virus (TaBV), Taro vein chlorosis

virus (TaVCV) and Taro reovirus (TaRV)

(Revill et al., 2005a).  Some of the viruses

occur as latent infections, and all can be

found in various combinations; this means

that it is difficult to ascribe symptoms to

infection by individual viruses. It means, too,

that is it difficult to diagnose field symptoms,

especially where viruses are likely to be

present as complexes.

Dasheen mosaic virus

(DsMV)

DsMV has been well characterised and is

classified as a potyvirus, with filamentous,

flexuous particles, approximately 750 nm long

(Brunt et al., 1990; Zettler and Hartman,

1986). The virus has been found wherever

taro is grown and also infects other important

edible aroids including Alocasia,

Amorphophallus, Cyrtosperma and Xantho-

soma. Transmission of the virus occurs

mainly by the aphid, Aphis gossypii, although

other aphids (Aphis craccivora and Myzus

persicae) are reported as vectors (Brunt et al.,

1990). Infected plants show a variety of

mosaic patterns but typically display a

conspicuous white or yellow feathery mosaic

pattern along the veins (Fig. 3). Plants

sometimes recover from the symptoms and

produce leaves healthy in appearance. The

main effect of virus infection is a reduction in

corm size and quality with yield losses of up

to 20% (Zettler and Hartman, 1986).

Taro bacilliform virus

(TaBV)

The virus is widespread throughout the

Asia/Pacific region (Revill et al., 2005a) and is

classified as a badnavirus comprising

bacilliform-shaped particles of approximately

130 x 30 nm (Yang et al., 2003a). In Samoa,

the virus is transmitted by the mealybug

Pseudococcus solomonensis and also spreads

in seed and pollen (Macanawai et al., 2005).

The mealybugs Planococcus citri and

Pseudococcus longispinus are reported to be

vectors in Solomon Islands (Gollifer et al.,

1977). Alone, it appears to have minimal

effect on plant growth with many infected

Fig.3: Typical feathery mosaic

symptoms on the leaves of taro

infected with DsMV
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plants remaining symptomless. Where

symptoms do occur, they are usually mild and

include stunting, mild mosaic and down-

curling of the leaves (Fig. 4). Importantly,

however, mixed infections of taro with TaBV

and CBDV results in the lethal disease known

as alomae which can result in 100% yield loss

(Rodoni et al., 1994). This disease is con-

sidered the most destructive disease of taro

and is restricted to Solomon Islands and PNG.

Symptoms of alomae include chlorosis,

stunting, thickened veins and leaf blades, and

irregularly shaped galls on the petioles. Leaves

of infected plants fail to unfurl and the plants

die from a systemic necrosis (Rodoni et al.,

1994).

Colocasia bobone disease

virus (CBDV)

CBDV has been classified as a putative

rhabdovirus (particles about 300 × 50 nm)

and is transmitted by the taro planthopper

Tarophagus proserpina (James et al., 1973;

Shaw et al., 1979) The virus has only been

detected in Solomon Islands and PNG where

it causes the disease known as bobone (James

et al., 1973; Revill et al., 2005a; Shaw et al.,

1979). Bobone is characterized by the

development of severe stunting and distorted,

thickened, brittle leaves (Fig. 5). Galls may be

present on the petioles and sometimes on the

larger veins (Fig. 6). Plants sometime recover

and grow normally. Yield losses of about 25%

have been reported (Gollifer et al., 1978).

Fig.4: TaBV-infected taro leaf

showing the backward bending

of the leaf blade

Fig.5: CBDV-infected taro plants

showing distorted, thickened

leaves which sometimes fail to

unfurl
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Taro vein chlorosis virus

(TaVCV)

TaVCV is found in several Pacific countries

including Fiji, PNG, Republic of Palau,

Solomon Islands, Tuvalu, Vanuatu, New

Caledonia and Federated States of Micronesia

(Pearson et al., 1999; Revill et al., 2005a). Like

CBDV, TaVCV is also classified a rhabdovirus

although the two viruses are distinct (Pearson

et al., 1999; Revill et al., 2005b). The virus

causes a distinct vein chlorosis on infected

leaves (Fig. 7) which spreads between the

veins as the leaves mature. By contrast to

infection from CBDV, galls are not present on

the leaf blades and petioles, and plants are not

stunted. The means of transmission of this

virus is unknown but is presumed to be taro

planthopper, Tarophagus proserpina.

Taro reovirus (TaRV)

There is no information on the significance of

TaRV which appears to be a reovirus based on

preliminary characterisation studies (Devitt et

al., 2001). No symptoms have been associated

with infection by TaRV and the virus has only

been detected in mixed infections. TaRV has

been recorded from PNG, Solomon Islands

and Vanuatu (Revill et al., 2005a).

Control of taro virus

diseases

There are no effective control measures for

any of the taro viruses. In the field, the

traditional practice for controlling these

diseases is the physical removal and

destruction of infected plants (roguing), and

this has resulted in a reduction in the

incidence of bobone disease from 30% to 1%

in the Solomon Islands (Jackson

and Gollifer, 1975). This method

of control is not entirely success-

ful, however, since only plants

showing severe symptoms are

removed, leaving the symptom-

less plants or those showing mild

symptoms to act as virus

reservoirs for insect vectors.

The establishment of taro gar-

dens in new areas slows the

build-up of vectors within a

garden and probably reduces the

incidence of the disease (Shaw et

al., 1979). For successful

control, however, all vectors

must be eradicated from new

planting material and the

distance between new and

existing plots should be as

great as possible. Unfort-

unately, the land available for

growing taro is usually

limited and, as a result, the

distance between new and

existing plots is decreasing,

thus increasing the chances

24
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of insect vectors moving into new plots. It has

therefore been proposed that the best way to

control alomae and bobone disease is through

an integrated approach consisting of (i)

regular inspections for symptoms and

subsequent roguing of diseased plants, (ii)

chemical control of insect vectors and (iii)

selection of apparently healthy plants for

propagation stock (Shaw et al., 1979).

Diagnostic tests and virus-

indexing

Sensitive and robust molecular-based

diagnostic tests have now been developed for

all known taro viruses (Maino, 2003; Revill et

al., 2005a; Yang et al., 2003b) and have been

used to virus-index the taro germplasm held

in the Regional Germplasm Collection (RFC)

maintained by the Secretariat of the Pacific

Community in Fiji.  All of the taro lines

selected for virus indexing are established in

tissue culture from meristem shoot-tips to

minimise the chances of virus contamination.

When plantlets grown from shoot-tips reach

an appropriate size (about 6 months) they are

sent to Australia where they are held in post-

entry quarantine (PEQ) facilities. They are de-

flasked and subsequently acclimatised before

transfer to larger pots. They remain at the

facility for 9 months, or approximately one

crop cycle. During that time, they are

observed frequently for virus symptoms and

tested for all known taro viruses on two

occasions. This is necessary because some

viruses are known to occur at very low

concentrations in tissue cultured plants and

may remain undetected. The concentration of

virus in plants is expected to rise considerably

when they are growing vigorously. Each

plantlet is indexed for viruses at least twice at

QUT. Leaf samples for virus indexing are taken

from the taro plants growing in PEQ at

approximately three and six months after

planting. On each occasion, tissue is sampled

from 2-3 leaves, in case there is uneven

distribution of virus inside the plants. 

Future directions

Research on the characterisation of taro

viruses has laid the platform for the develop-

ment of reliable and sensitive detection

methods. Virus indexing is currently being

utilized to clear taro accessions for interna-

tional germplasm exchange and dissemina-

tion of improved varieties. However, little has

been done to investigate the effect of virus

infection on the host plant and to develop

sustainable control options. More detailed

information on these viruses will form a basis

for taro farmers, agricultural extension

workers and researchers to derive strategies to

combat the resultant diseases. Information on

a clear-cut symptom expression of the

associated virus or viruses will assist towards

rapid detection and formulating appropriate

advisory services on their effects and possible

control. Furthermore, availability of data on

yield loss will help economists undertaking

cost-effective analysis on issues surrounding

the pathogens and this important staple host

plant. Lastly, host plant resistance forms the

basis for any integrated plant disease man-

agement strategy. Identification of sources of

resistance to the virus or its vector in taro

germplasm will have direct benefits through

the incorporation of resistant lines as donors

of resistance genes in taro breeding programs.
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Introduction

PONT (Partnerships Overseas Networking

Trust), an initiative of Pontypridd Christian

Concern, is a registered charity based in

Pontypridd. It started in 2002 and linked

Pontypridd to Mbale in Uganda in order to

form a long-term partnership to “Make

Poverty History”® there. Subsequently

Pontypridd formally twinned with Mbale

and more recently RCT (Rhondda Cynon

Taf County Borough) formally twinned with

Mbale region, which has a total population

of 760,000. This direct local link has enabled

PONT to make the partnership much more

personal and easier for people to identify

with.

PONT has developed a new holistic approach

to third world development and is currently

involved in implementing a water project that

is just a part of the work that is being done by

PONT in Mbale.

For further information see the PONT

Website: www.pont-mbale.org.uk

The holistic approach 

PONT has formed a partnership between both

local indigenous NGOs and local government

in both RCT and Mbale regions. Rather than

“parachute in” as “western experts who know

everything” PONT works with its Ugandan

partners to facilitate them to do what they

know needs to be done, but lack the resource

and skills for realistic achievement. By

including the local government and several

NGOs, PONT is able to work in a co-ordinated

way that fits in with “the big picture”. By

directing all charitably raised donations

through the NGOs, PONT can assure good

accountability and governance, and hence be

sure that they are used wisely and appro-

priately and with minimum administrational

costs.

The current work divides into the following

areas:

Medical

�� Training of volunteer community health

workers.

�� Provision of mosquito nets for under 5s (1

in 5 under 5s dies of malaria).

�� The Royal Glamorgan Hospital in

Llantrisant is partnered with Mbale General

Hospital. They are working to help with

training and the mutual support of the

staff.

TAA South-West Region Seminar on Water for Domestic,

Agricultural and Energy Use held at the Cannington Centre for

Land-based Studies, Bridgewater, Somerset, 27th March 2008

Providing water for

domestic use in Mbale
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Orphans and Vulnerable Children

�� In Uganda orphans are looked after by the

extended family and this puts a big strain

on resources, especially as many parents

have died of aids. Goats are being provided

to families with orphans so that they have

milk, and with the breeding programme,

goat kids for sale.

Schools

�� Comprehensive and primary schools in

RCT are twinned with schools in Mbale.

The children write to each other and learn

about each other’s culture. RCT schools

are fund-raising for their partner schools

and the wider PONT projects. PONT is

planning for RCT teachers to help train

Mbale teachers in new curriculum subjects

Churches

�� Churches are linked with churches in

Mbale for mutual encouragement and, for

example, to help them with training and to

fund their own local poverty relief projects.

Engineering

�� Water projects: provision of safe water to

villages.

�� Environmental: investigations are under-

way into various carbon offsetting

schemes, currently concentrating on a

scheme to fund solar powered lights for

school homework clubs instead of using

paraffin lamps.

�� Mbale General Hospital: provision of

engineering support for the buildings and

equipment.

�� IT: provision of PCs to schools and the

hospital.

�� Mechanical Machine Shop Project: setting

up a small business in Mbale to provide

employment and profits to support PONT

projects

CAP

CAP (Coalition Against Poverty) comprises

PONT and key institutions from the local

community. This enables them to be called on

for advice and skills and to free a whole new

tier of professionals to input overseas. It also

enables applications for major funding by

going through their official channels,

including checks, protocols and procedures

that provide welcome safeguards both at

home and within Africa.

The key UK founder members of this

coalition are:

�� RCT (Rhondda Cynon Taff) County

Borough Council

�� RCT Local Health Board

�� Royal Glamorgan Hospital

�� The University of Glamorgan

�� PONT - as the charitable wing of the

coalition

A similar set of institutions form a CAP in

Mbale.

Key Achievements to Date

(Jan 2008)

�� 60 Operational Level Health Workers

(OPLS) trained. Each looking after a

population of between 500 and 1000.

�� 8000 mosquito nets distributed.

�� Manafwa health provision moved up from

position 80 to 64 of the 86 districts in

Uganda.

�� 3000 goats distributed.

�� 38 schools in RCT twinned with schools in

Mbale

Water Provision

Water is not scarce in Mbale, but it is often a

long way from where people live, and is often

contaminated and hence leads to health

problems. There are many ways to provide

safe, clean water to villages, as boreholes,

wells, protected springs, rainwater harvesting

and Gravity Flow Systems (GFS).

PONT is currently providing funding to

enable one of its partner NGOs in Mbale to

improve an existing GFS at Mooni.  This

system is typical in having a dam across a

stream that provides the source of the water,

which is then piped via sedimentation tanks

Women and children

fetch the water
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(to remove most of the solid particles) to the

main storage tanks. These tanks fill up during

times of low water use (e.g. overnight) in

order to provide a buffer for when demand is

high (e.g. first thing in the morning and

evening). A network of pipes then leads from

the tanks to standpipes in various locations in

the villages downhill. This particular system

supplies approximately 6,000 people.

Unfortunately the water source for this GFS is

contaminated, so whilst the water is provided

close to where the people live, it has to be

boiled to make it safe for consumption. The

temptation to skip on the boiling is high, and

illness frequently results. Water quality tests

are currently underway on other, smaller

water sources in the area to assess their

suitability. It is hoped that the existing system

can be split into three and be fed from three

smaller, clean sources.

Another existing GFS system at Mutoto has

been assessed and is being considered for

possible future funding. The water quality in

this system is good, but there is a problem

with the design of the pipework system. Due

to the steeply sloping landscape in the area

there is far too much pressure created

between the tanks and the taps. Calculations

indicate around 10bar to be present (typical

domestic water pressure in the UK would be

around 3bar), and this results in many failed

taps and burst pipes, causing a continuous

flow of water at the upper taps and no flow at

all at the taps lower down the system.

28

Make Poverty History—water

Storage tanks (Mutoto GFS)

Standpipe (Mooni GFS)

Mutoto GFS standpipe: pressure has

blown the top of the tap off
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Some years ago my husband and I went on

a holiday to East Africa – meant to be a

once in a lifetime visit!  Visiting farms away

from the usual tourist areas we saw local

people striving to make a living. After trying

to help schools with books, typewriters and

similar things, which mysteriously

disappeared, we decided to respond to

requests from village women to help supply

clean water to villagers in Korogwe District,

Tanga, in Tanzania. Seeing the quality of

the water they were using, we knew what

needed to be done and, some time later, in

2000, became a registered charity,

specifically to concentrate on the supply of

clean water. We have recently changed our

constitution allowing us to accept invitations

to help areas outside  Korogwe but still

within Tanga Region.

Water holes are dug within a village but when

they dry out the women travel long distances

to find the water; maybe under a tree root or

in a river. As well as other communities up

stream, the livestock share that river water,

but it is still easier for the women to carry

their laundry and dishes to the polluted river

rather than carry 22-litre buckets of water

home. This means that they only need to

carry what is required for drinking and

bathing. There is no guarantee there will

always be plenty of water in the river; many

dry out and so holes are then dug into the

riverbed to find good water but the situation

is not without risk – the precarious ladder

down and the danger of subsiding walls.

There is also the very real danger of

crocodiles. We met many who have survived

attack but are now struggling to live with the

loss of limbs.  Loss of life, sadly, is not

unusual.

In the Usambara Mountains there are many

strong springs up long and dangerous paths.

We have provided four villages with gravity-

fed tapped supplies – the trench digging and

general labouring done by the villagers. Some

people who have always been used to flowing

water do not realize that water coming from a

tap needs to be controlled by turning it off!

Not all springs are fast flowing and some dry

out. Many are situated below the habitation

and women can wait for a long time to fill

their buckets before carrying them up the

long and difficult paths. 

DAK was looking into the possibility of solar

energy to pump supplies but security can be a

problem as well as the system being expen-

sive. However, this February we learned that

the particular villages we had in mind are part

of a scheme being implemented by an

international charity to supply ten villages

with a large gravity supply from much higher

in the hills. As the scheme is not expected to

be finally completed for at least another three

to five years we have decided to simply build

spring boxes to keep the accumulated

overnight water clean and also reduce the

time it takes to fill each bucket – provided the

women are told to make sure the tap is turned

off! Young girls, who from a very early age are

sent to fetch water, should have a greater

opportunity to be at school on time.

Vivien England 

Devon Aid - Korogwe

(DAK) supplying clean

water
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We think of hills when

talking about having to

climb up and to climb

down but also there are

times when women have

to climb great depths into

holes to fill their buckets.

This often involves two or

three women creating a

human chain to help each

other. Sometimes children

fall into such holes.

Although two drilled wells

have been installed, most

of our projects have been

to provide shallow wells

for which the villagers

make a financial contribu-

tion towards the overall

cost. Originally the vil-

lagers were asked for ten

percent when the well was

completed but this system

did not work. The rate has

been reduced to five per

cent, payable before any

survey or work is carried

out, and this contribution

helps to give ownership

and responsibility to the

village. The District Water

Office issues a receipt on

our behalf and holds the

payments for our repre-

sentative to collect 

Theft of pump handles is

common so a locking

device with padlock and

key is supplied. The Nira

85 pump which we use is

made in Dar es Salaam, so spare parts

should be easily replaceable. When the

water level had dropped due to lengthy

drought in one particular village we saw

the women locking the pump, rationing

the clean drinking water per household

and keeping records of payments.

With financial help from two other

charities DAK installed a rainwater

harvesting scheme at the local town

dispensary. As well as supplying the clinics

the intention is to try to encourage the

town dwellers to save rainwater off their

tin roofs; so far we have not seen much

evidence of that happening.

DAK visits each year not only to assess new

villages but to check on work done on our

behalf.  We never send money out for a

project without a follow-up to make

certain the work has been completed

satisfactorily. We have learned so much

over the years and are always prepared to

find out for ourselves; we never think that

villagers will understand everything that

we might take for granted. Communica-

tion and training is essential, as much for

ourselves and those in authority as for the

villagers. Projects are always discussed

with the local authorities and they are kept

informed throughout the process.  Annual

visits are made; they know we will be

coming, but never sure when. So far we

have helped 29 villages to access clean

water and have visited more than twenty

others where we are waiting for them to

gather their contributions so that work can

begin. There is almost always a better

chance if the women are in charge! DAK is

a very small charity and we still have

plenty to learn. Much of our time is taken

raising funds, all of which goes to the

projects; nothing is taken for

administration. 
Information about DAK

can be found at
www.water4korogwe.com
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Introduction

In March 2002, the author was recruited by

Mercy Corps Scotland to manage a project

that set out to address problems brought

about by environmental degradation called

the “Catchment Development Programme”

funded by the EU as part of a larger

umbrella river basin project called the

Kunduz River Basin Programme located in

north-east Afghanistan (Figure 1).

Paul D. Smith

Potential use of

hydraulic ram pump

for reforestation and

orchards in northern

Afghanistan

Figure 1. Location of Kunduz

River Basin Programme

Afghanistan’s wood-
lands suffered wide-
spread over-exploita-
tion during the 20
years of war from the
arrival of the Russians
in 1978 until the fall
of the Taliban in 2002.
The devastation was
not so much the
demand for wood by
the cities but the
harvesting of trees to
sell to Pakistan to
raise money for arma-
ments and to increase
the personal wealth of
powerful commanders.

T4DJuly2008Text  7/7/08  9:52 am  Page 31



32

ram pumps

Figure 2. The three sub-basins

of the Kunduz River Basin

Programme

Figure 3. Location of CDP

watersheds

The Kunduz River Basin

programme

The Kunduz River Basin Programme (KRBP)

is funded by the EU and operates in three sub-

basins (Figure 2). The project was started in

2005 and is managed by Landell Mills Ltd.  It

has four major foci. The first is the rehabilita-

tion of canal infrastructure in the lower basin

areas that were once referred to as the bread-

basket of Afghanistan.  Much of the infra-

structure was destroyed or badly damaged

during the fighting and has suffered from

government neglect. Most of the large scale

engineering work has been undertaken by

Mott MacDonald, being sub-contracted to

Landell Mills, in partnership with the Ministry

of Energy and Water. Smaller work is

undertaken by local contractors.

The second focus is on social water man-

agement, especially the development of water

user groups to ensure more equitable

distribution of water and to put maintenance

in the hands of communities.  There are three

social water projects: the Social Management

of Water in Afghanistan (SMWA) project

which comprises a research component and

an implementation component; the

Participatory Management of Irrigation

Systems (PMIS) project, and (since March

2008) Kunduz Integrated Water Initiative

(KIWI) which is being implemented by Mercy

Corps.

The third focus is on watershed management

in the upper catchment areas. This is mainly

concerned with reforestation and soil and

water conservation through community

natural resource management committees.

This is aimed at decreasing the siltation and

downstream flooding that occurred as a result

of the deforestation, overgrazing and soil

erosion in the higher parts of the basin. There

are three upper catchment projects: People

for the Environment – Environment for the

People (PEEP); Integrated Development,

Environment and Sustainability (IDEAS) and

the Catchment Development Programme

being implemented by Mercy Corps.

There is another objective that integrates all

the above and that is the formation of Sub-

Basin Management Committees that will

integrate activities of various stakeholders:

the relevant government departments, district

and provincial government administration,

local communities and NGOs.

The Catchment

Development Programme

The Catchment Development Programme

(CDP) operates in three districts: Ishkamish

in Takhar Province and Burka and Khost in

Baghlan Provinces. It has adopted a water-

shed approach and operates in single water-

sheds of around 100 km2 in each of Burka and

Khost and around four watersheds covering a

similar area in Ishkamish. The project area
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lies at the western edges of the Hindu Kush

range (Figure 3). There have been no

meteorological measurements in the area but

rainfall is estimated to be around 500 mm p.a.

The contract runs from April 2006 to April

2009 though it seems highly likely that a no-

cost extension will be applied for.

Juniper and pistachio are the principle trees

harvested and are used mainly for fuel.

Recently there has been en expansion in trees

being cut for use in the cities with bakers and

hotels being the largest consumers of juniper

in towns. Because of the shortage of trees,

villagers now pull up Artemesia bushes by

their roots for fuel. This practice causes a lot

of erosion.

The deforestation and over-grazing is exacer-

bated by the cultivation of very steep slopes,

sometimes in excess of 1:1, usually with

wheat planted at the start of the winter rains

in November. Such cultivation has expanded

in recent years as a result of fighters returning

to their villages and exiles returning from

Pakistan and other countries. In the past

some of the farmers used an indigenous form

of soil conservation on the steep slopes which

consisted of wide strips of unploughed land at

20 to 40 m intervals which developed into

forward sloping terrace bunds. There is also a

very high demand for fodder so very little crop

residue is left on the field and there is

widespread collection of herbs and grasses to

be stored for the winter months.  Further-

more, the shrinking vegetation resource has

led to a drastic increase in the use of animal

manure as a fuel. These practices have caused

widespread rill and gully erosion resulting in

declining yields, sedimentation of down-

stream canals and flooding. 

CDP activities are aimed at not only

improving resource management but also

enhancing the livelihoods of those living in

the mountain areas.  The work has been done

through Natural Resource Management

Committees that have been set up by the

project or through Community Development

Committees set up as part of the National

Solidarity Programme initiated by the Asian

Development Bank and the Afghan govern-

ment. Particular activities have included:

�� community reforestation

�� tree planting on private land (timber, fuel,

fruit, nut)

�� rangeland rehabilitation (using indigenous

species)

�� improvements to small-scale irrigation

facilities, soil and water conservation

(terraces, gully control, river bank

protection)

�� trials with new wheat varieties and seed

priming

�� trials with new crops such as cumin and

Devil’s Dung (Asafoetida)

�� beekeeping.

The most important activity is undoubtedly

the tree-planting. The first approach has been

to establish village nurseries with a mix of

fruit (e.g. apricot), nut (e.g. pistachio,

almond) and fuel/soil conservation species

(e.g. Red Bud, Heaven Tree). In the first year,

pistachio was planted directly as seed because

the tap root is so long that it cannot be easily

grown in plastic bags (since then the NGOs

involved have evolved a method of growing

the pistachio in large plastic bags and

planting out when the seedling is only a few

centimetres high). The direct planted

pistachio was supplemented by seedlings

purchased from private sources and obtained

from government nurseries. Most of the area

planted consisted of community plantations
Figure 4. Typical valley

in project area
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selected by the community groups through

whom the project works. However some

private farms were also planted. 

Trees on private land fared better, partly

because of the lack of social cohesion as a

result of the long years of conflict hampered

the community groups. However in all cases,

watering was a constant problem in the

period from April to October when evapo-

transpiration is very high. Success in re-

establishing trees on the mountain sides (a

typical valley showing a stream in a narrow

floodplain surrounded by denuded hillsides is

shown in Figure 4), requires an easier way of

delivering water to the seedlings than in

plastic containers carried by hand or donkey.

Because of the low incomes of the farmers,

traditional diesel pumps were not an option.

Also the amounts of water required are

relatively small. For example it has been

recommended that young pistachios receive

two waterings per month of 5 to 10 litres each

at the height of summer. Hence it was decided

to investigate the use of hydraulic ram

pumps.

The hydraulic ram pump

The hydraulic ram pump is a cyclic water

pump powered by hydropower. It functions as

a hydraulic transformer that takes in water at

one hydraulic head and flow-rate, and outputs

water at a different hydraulic head and flow-

rate. The device utilizes a phenomenon called

stagnation pressure, or water hammer. The

typical layout of a hydraulic ram pump

system is shown in Figure 5.

To our knowledge, there has been no previous

attempt to install hydraulic ram pumps in

Afghanistan. Because of this lack of local

experience, the CDP required a supplier that

could provide on-site training and help with

installation, a tall order considering the sites

were in remote and sometimes dangerous

valleys of Afghanistan. Only one organisation,

Alternative Indigenous Development Founda-

tion, Inc. (AIDFI) was found that was prepared

to provide and install pumps and train local

engineers in maintenance. AIDFI also

happened to be working with one of Mercy

Corps’ partners in the Philippines, Green

Empowerment, and it was through them that

we were put in contact. Their pump had the

advantage that it had the potential to be

manufactured locally in Afghanistan and

replacement parts were easily available (the

only moving part in the waste valve is a door

hinge).

The basic equation of the ram pump is:

Flow Rate out x Lift = Flow Rate in x Fall x _

where “Fall” is the drive head, “Lift” is the

delivery head and _ is the efficiency which

ranges from around 0.4 to 0.9. The efficiency

is not actually a pump constant itself but also

depends on the inflow and delivery head as

well as the diameter and length of the drive

and delivery pipes. The decline of delivery rate

with delivery head for the same pump and an

inflow rate of 150 litres per minute, a rate

Figure 5. Typical lay-out of

hydraulic ram pump system

Figure 6. Delivery rate as a function of delivery head and drive

head for an inflow of 150 l min-1 in a 75 mm pump
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typical for these types of pumps is shown in

Fig 6.

A trial was set up of three pumps in CDP

villages, two 50 mm pumps and one 38 mm

pump. The sites chosen were places where

there was a water-driven wheat mill and the

owner was prepared for some of his input

water to be diverted to a ram pump.  It had

thus been decided to focus on private farmers

in this trial in the hope that the trees planted

would be better cared for. The performance at

installation of the three pumps installed at

three sites in CDP villages is shown in Table 1.

The pumps installation and water delivery are

shown in Figures 7 and 8.  There seems to be

a strong future for hydraulic ram pumps in

Table 1.

Performance

at installation

of the three

pumps

installed at

three sites in

CDP villages

Figure 7. Installation of a

ram pump
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Figure 8.

Farmers

celebrating the

first output to

their farm

Afghanistan because the flowing streams in

steep valleys surrounded by denuded and dry

hillsides is commonplace.

Recent Developments

The three ram pumps installed in September

2007 in Khost and Burka were still working at

the end of January, and most of their

command areas have been planted to pista-

chios, almonds, etc. So far the trees are well

tended and not damaged by livestock, which

was the largest worry since the areas are not

fenced. Many farmers have seen the working

pumps and are very impressed; some said

they want to buy ram pumps with their own

money if they were available in Afghanistan.

The project has identified around 10

additional sites in Burka and Khost and is

now doing the designs and checking the

social feasibility; orders for extra pumps will

be made so they can be installed this summer.

In neighbouring Taloqan and Farkhar

districts, four mechanics, who already

produce turbines for micro-hydro systems,

are interested in producing hydraulic ram

pumps as an additional business line. By the

end of May 2008, the project will have

interviewed these potential manufacturers in

order to select two to send to the Philippines

for a month-long hands-on training in

producing ram pumps with the intention that

they will then produce them in Afghanistan

under AIDFI license. A project involved in

developing agribusinesses has expressed

interest in financing the training. A project

engineer will be sent with the two mechanics

to act as an interpreter and to learn the design

aspects of ram pumps. If all this works out, by

the end of summer these mechanics would be

in position to start producing ram pumps for

farmers and projects throughout Afghanistan.
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The Papa Pump technology represents the

first major advance in hydraulic water ram

pumping in over 200 years. The patented

design includes ‘venturi effect’ impulse and

delivery valves, which increase the

operational characteristics of the pump to

facilitate improved efficiency and a compact

design.

The Papa Pump was developed in Cornwall

from 1994 to 1997, since when it has been

manufactured in its current form using high

quality stainless steel and bronze materials.

The pump has the advantage of being both

simple in operation and comprising of few

parts. It can be assembled without the use of

tools for easy maintenance.  A lightweight and

robust construction enables the pump to

deliver water in excess of 200 metres high and

is capable of withstanding temperatures

below – 40oC. 

The benefits of being able to pump water

without the use of fuels or electricity have

long been recognised, and are ever increasing

with demands on both water supply and

pollution control issues. The Papa Pump

represents a practical and long-term approach

in providing either a total or supplementary

solution to water supplies in many parts of

the world.

How the Papa Pump

works

Water is piped, by gravity, from the water

source into the Papa water-powered pump.

Inside the pump is a patented venturi flow

reactive valve that oscillates, thus causing an

intermittent flow. The pump may be used in

conjunction with a pressure vessel to smooth

out the water flow if required. This effect

generates high-pressure pulses through the

pipe, thereby creating a percentage (of the

flow rate of the supply water) of pressurised

water. This delivery water can then be piped to

great heights and over long distances, where

the potential for use is vastly increased. The

remaining 'exhaust' water is deposited back

into the watercourse at a lower level.  The

pump can be installed in a singular or

multiple configuration to suit water supply

requirements. 

Philip Selwyn

Papa Pump Limited,
14a Kingshill
Industrial Estate
Bude
Cornwall
EX23 8QN

Tel/Fax: 01288 354454
Website: www.water
poweredpumps.co.uk 

A hydram for the 21st

Century

The Papa water-

powered pump
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Natasha Barker was awarded a Churchill

Fellowship under the ‘Water Workers’

category in 2006 to look at how estuaries

with high tidal ranges are managed. She

works for the Severn Estuary Partnership in

the UK.  The Severn estuary has the 2nd

highest tidal range in the world. Across the

Atlantic, the Bay of Fundy is known to have

the highest tidal range in the world.  On the

opposite side of the Earth, a remote Russian

estuary called the Penzhinskaya Guba,

experiences a tidal range similar to the

Severn.  The three estuaries share dynamic

tides but extreme differences in culture,

population and wilderness. Natasha

describes her fellowship experience in this

article.

Millions of people live near estuaries for

resources, trade and leisure – but need to co-

exist with the rich natural environment. The

potential for conflict between man and nature

is high around developed estuaries like the

Severn Estuary, so through my fellowship I

explored how people live with the tides

around other estuaries.

I considered three themes across the three

estuaries in my fellowship:

1 public awareness and marketing the tide

for tourism

2 flood risk planning 

3 renewable tidal energy potential

Meeting people with similar work interests

around the Bay of Fundy, we found much

common ground. Just like the Severn, there

is a history of land reclamation with shoreline

defences and a wild bore harnessed by surfers.

Canada is a few years ahead of the UK with

their legislation for ocean and coastal

management, so I gained an insight as to

how our proposed UK Marine Bill might look.

We hosted a Canadian speaker at the annual
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water worker

Natasha Barker

natasha.barker@
btopenworld.com

Tel: 07775 510362

2006 Winston
Churchill Memorial
Trust Fellow 

The Severn Estuary
Partnership

The Severn Estuary
Partnership (SEP) involves
local authorities, govern-
ment agencies, other
organisations and users of
the Severn Estuary work-
ing together to ensure the
sustainable management of
the estuary. SEP has exist-
ed to support decision-
making processes since
1995, to encourage collab-
oration between local
authorities, stakeholders
and estuary users. It has an
established independent
and impartial role.

SEP provides services to
support decision-making,
to:

�� Inform the process of
decision-making by
pointing out estuary-
related issues;

�� Co-ordinate the
provision of information
to stakeholders;

�� Facilitate discussion and
encourage a positive
approach towards
informed debate;

�� Play a key role in local
and regional stakeholder
involvement in the
decision-making process;

�� Seek wider public
awareness of facts and
wider access to
accurate information;

CONTD NEXT PAGE, COLUMN 3:

Tides of Change
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Severn Estuary Forum conference

after my visit, and this has triggered a

lot of information exchange over

proposals for tidal energy generation.

Tourism experts are keen to share their

experience on promoting the tide – the

Fundy message that you can ‘walk on

the ocean floor’ is one we could also do

here!  

As the fellowship was my ‘opportunity

of a lifetime’ I wanted it to include

something unusual and of personal

significance. Via the internet I

discovered a Russian estuary with a

high tidal range similar to the Severn.

Searching a world map for the

Penzhinskaya Guba unfolded the

beginning of 18 months’ preparation

to reach one of the remotest parts of

the world. The trip was an exploration into the

origins of human society. From the capital

city of Kamchatka in Far East Russia, my

journey involved unpredictable travel by

plane, helicopter, barge and jeep to reach

Kamenskoye and Manily on the Penzhinskaya

Guba. I spent ten days visiting families,

fishermen, barge operators, local government,

police and port officials. They helped me to

see an estuary occupied by less than 0.1% of

the population of the Severn Estuary in an

untamed land dominated by the tide. People

rely on the tide for transport, trade and fishing

in the summer, which is essential to survive

the eight harsh winter months. There was no

sign of a tidal bore or prospects for tidal

tourism – this was a depopulating area suf-

fering from reduced government investment

since the cold-war days. Even here though,

plans have been sketched out for a tidal

barrage. It was a fascinating insight into the

way people live more closely with the tide in a

remote wilderness. Returning on an opport-

une ship with 5 days on the Sea of Okhotsk,

immersed in Russian perspectives of life,

completed my trip. 

I have co-authored reports with scientists in

the Bay of Fundy and Penzhinskaya Guba,

including recommendations for future

collaboration with people around the Severn

Estuary. I am hoping to make a short film

about my fellowship – particularly to capture

my exploration of such a remote Russia

estuary.

The expression ’time and tides wait for no

man’ has taken on new meaning as a result of

my fellowship. My time in Canada and Russia

was rewarding both professionally and

personally. I now feel that the real journey has

only just begun.  

�� Provide consultation
support for the
feasibility study if
appropriate;

�� Ensure that an estuary
wide and cross
boundary approach is
taken to consultation
and investigations.

The Severn Estuary
Partnership recognises the
potential benefits of
renewable energy from the
Severn Estuary. Given the
international environmental
and economic importance
of the estuary, as well as
climate change issues, it is
essential that all options
are appropriately
evaluated.

The SEP has a unique and
strong track record in
providing a neutral co-
ordination role in the
decision-making process;
bringing together local
authorities, statutory agen-
cies and other organisa-
tions with responsibilities
for planning and manage-
ment of estuary resources.
It has easy access to the
wide range of estuary
stakeholders and users
who collectively have signi-
ficant knowledge to offer.
No one organisation has
all the knowledge, powers
and resources to ensure
that all uses of the estuary
are sustainable - working
together is therefore of
vital importance. Decisions
regarding the future use of
the estuary should be
made on the basis of
sound science, stakeholder
and public engagement.
SEP exists to encourage
information exchange,
facilitate discussion and
advocate informed
decision-making.
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Scientists meet on
Coconut Lethal
Yellowing Disease
Over 50 scientists from Africa, Latin

America, Asia and Europe attended a

four-day International Workshop in

Accra in early June on the Lethal Yel-

lowing Disease affecting coconut trees.

The disease, known as Cape Saint Paul

Wilt in Ghana, named after the town in

the Western Region where the disease

was first detected in the 1930s, has

destroyed over a million coconut trees

in the country during the last 30 years.

By the turn of the century, 4,000

hectares of coconut plantation in the

country had been destroyed by the

disease. Because of the effect on the

economy, especially the eight per cent

of the rural population who depended

on coconut for survival, the govern-

ment set up a five-year Coconut Sector

Development project in 1999 with

assistance from the French govern-

ment. By the end of the project in

December 2005, 1,300 hectares had

been replanted, two new seed gardens

comprising 21.2 hectares of Malayan

Yellow Dwarf and 10 hectares of Sri

Lankan Green Dwarf had been

established.

The Government has an agreement

with the French Agency for Develop-

ment for a four-million euro credit

facility for the support of sustainable

applied research programmes. Ms

Elizabeth Ohene, Minister of State at

the Ministry of Education, Science and

Sports, said hosting the workshop in

Ghana demonstrated the country's

commitment to champion the fight

against the disease. She said the threat

was not only a major concern for

sustainable agriculture but to the

pharmaceutical, cosmetic, beverage

and other industries that used coconut.

Mr. Pierre Jacquemot, French Ambas-

sador, said the French government had

for the past 20 years supported Ghana

in diverse ways to improve agriculture.

He said although eradication of the

lethal yellow disease might be difficult

to achieve, providing a platform to

share experiences among scientists

with different experiences would make

headway.

The workshop would also be used to

take stock of programmes implement-

ed, create better understanding and

encourage the formation of networks

among scientists.

He pledged his government's further

commitment to support the outcomes

and resolutions made by participants

during the workshop.

Participants at the workshop agreed on

the need to develop an integrated LYD

programme and network and set up a

seven-member Coordinating Commit-

tee to take the process further.

Source: modernghana.com

UNCTAD

under

pressure

At the recent UNCTAD
conference held in Accra,
Ghana, ActionAid hit out at
resistance by the EU and the
U.S. to demands by G77
(Group of Developing
Countries) for a stronger role
for the United Nations
Conference on Trade and
Development to regulate
trade in agriculture
commodities. The EU and
U.S. are also accused of
starving UNCTAD of
resources and limiting its
mandate.  “The EU and U.S.
are pushing this
responsibility to national
governments knowing too
well that they do not have
capacity to negotiate with
powerful multinationals
dominating agricultural
commodity trading,” said
Aftab Alam Khan,
ActionAid’s International
Trade Policy Coordinator.

At the heart of commodity
issues are complex
agricultural commodity
issues where multinational
companies dominating the
sector dictate the terms
adversely affecting
commodity-reliant
developing countries while
extracting unfair profits 
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The cocoa industry risks financial ruin if a

disease currently confined to Latin

America continues to cross international

borders, warns Dr Julie Flood, Global

Director of Commodities at CABI. 

Frosty Pod Rot infects actively growing

cocoa pods and has rapidly replaced

Witches’ Broom, another highly problem-

atic disease, as the number one constraint

on cocoa in any country where both exist.

Increased trade and tourism, particularly

southern hemisphere to southern hemi-

sphere, is heightening the risk of this

disease wreaking havoc on the industry.

“Globalisation of diseases is one of the

biggest threats to cocoa sustainability,”

said Dr Flood. “The spread of Frosty Pod

Rot poses the biggest risk to the cocoa

industry, particularly if it reaches West

Africa, the largest cocoa producing area

that currently provides 65% of the world’s

supply.”

Frosty Pod Rot has been catastrophic to

cocoa production in every country to

which it has been introduced. Since

arriving in Peru in 1989, cocoa production

fell by 40 – 50% and some areas experi-

enced complete crop loss. Similarly, in

Costa Rica within five years of the disease

first appearing exports decreased by 96%.

The disease has already spread into much

of Central America including Mexico and

threatens production in Brazil and the

Caribbean.

“It is the lag phase between a pod being

infected and it showing symptoms that

can make it potentially very dangerous,”

said Dr Flood. “It takes up to three months

for symptoms to appear and during this

time infected material can be transported

around without any awareness of the

disease that is lurking within.”  The main

cause of long distance dispersal is

humans, although spores can also be

dispersed up to one kilometre by wind.

Spores can also attach themselves to

clothes, shoes or any other material that

they come in contact with. The dry, pow-

dery nature of the spores means that they

are readily dislodged in a cloud by water,

wind or physical disturbance of the pod.

The disease can survive for several

months, such as over a dry season.

“Distortion of the pod is often the earliest

symptom seen and can be easily over-

looked so transporting pods around is not

a good idea especially into countries which

are currently free from the disease,” said

Dr Flood. 

Dr Julie Flood, Global Director of

Commodities, CABI. Tel +44 (0) 1491

829 043; Email: j.flood@cabi.org

from the supply chain. Joint
ActionAid and South Centre
research reveals six top coffee
trading companies held half of
the world market in 1998
while in 2002 only two
companies controlled three-
quarters of the global grain
trade and another two, half of
world’s banana trade. 

UNCTAD has a clear mandate
to work effectively on
commodity issues so that
small-scale farmers are
encouraged to produce more
food to ensure national food
sovereignty.  A lasting
solution to the pressures in
the current food supply must
include increased investment
in smallholder agriculture and
mechanisms to ensure they
benefit adequately from
commodities trading.
Resources must be provided to
UNCTAD to implement its
mandate in trade and
development. Any
interference from any quarter
is deemed as a betrayal to the
cause of the developing world.
“ActionAid condemns moves
by the EU and the U.S. to
further marginalise UNCTAD
from the international trade
and development agenda.
While poor countries are
facing increased challenges
from globalisation, the EU
and U.S. are opposing G77
demands to create an
UNCTAD commission on
globalisation,” said Alam
Khan.

Source: ActionAid press release
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Researching rice genetics

in Cambridge

Rice is the staple food for over two billion people, but lack of

water and disease limits its production across the developing

world. There is an urgent need for new breeds of rice that can

cope with changing climatic conditions and improve food

security.

At a time when rice prices are hitting record highs, causing

unprecedented tension in parts of the world, research

scientists at the National Institute of Agricultural Botany in

Cambridge are hoping their cutting edge projects will lead to

the production of a new breed of rice seeds resilient to climate

change. NIAB has forged a strong working partnership with

the International Rice Research Institute. NIAB was recently

awarded a £733,000 grant by the government-funded

Biotechnology and Biological Sciences Research Council to

work on a rice genetics research project with IRRI and help

create climate resistant strains of rice for Africa and Asia.

NIAB’s Chief Executive Prof Wayne Powell hopes their

innovative collaborative project will contribute to a reduction

in poverty and hunger in developing countries, and help

ensure environmentally sustainable rice production. This

project will look at the genetic make up of rice, as well as its

genetic expression, to identify genes which may be crucial in

developing new types of rice resilient to drought and diseases.

Researchers will use new techniques previously used only in

human and animal studies to look at gene expression in rice

in response to different conditions. By doing this, they hope to

identify genes which are naturally tolerant to climate extremes

and diseases and go on to use this knowledge to develop rice

breeding programmes in Africa and Asia.

Their scientists are also working on a major collaborative pan-

European research project to help improve rice crops in the

Mediterranean area. They will be looking at European rice

genetic resources and enhancing competitiveness in rice

production. The project, known as “EURIGEN”, includes

scientists from NIAB’s Diversity Genomics Group with

partners from Italy, France, Greece and Portugal. The three-

year project is financed by the European Commission’s

Agriculture Genetic Research Programme. 

One of the genes which NIAB scientists are interested in

studying is called Rc, which is found in red rice and regulates

pigment production in the rice seed (the colour is visible

when the grains are dehulled). Although most of the rice

bought by consumers is white, red rice is available in some

health shops for its reputed health benefits for cardiovascular

disease and as an antioxidant. The Cambridge scientists have

already made an interesting discovery about the genetics of

red rice. In collaboration with Dr Elisabetta Lupotto, (Unità di

Ricerca per la Risicoltura, Vercelli, Italy) they identified the

molecular mechanism responsible for a single change on the

genetic make up of a white rice cultivar to the red pericarp

wild phenotype. 

©TinaBoneUK
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mailbox

Re the article by Dr Amir Kassam,

"Rethinking Agriculture" in Agriculture

for Development, Spring 2008. Yes, as he

says, farming has to be placed

increasingly on scientific formulations,

to exploit fully the genetic potential of

new varieties, using perhaps increasing

amounts of fertilizers and pesticides. But

please bear in mind Stephen Carr's book

"Surprised by Laughter". To rethink

agriculture we do not only have to think

of new, high-yielding cereal crop varieties

but also on safety of yields every year.

With changing climate and the uncertain

rainfall in many places in Africa, Carr

found that farmers not only mix their

crops but also varieties of the crops they

grow. Growing a single high-yielding

variety may give more total production

over a number of years but the crop may

fail completely in a particularly bad

season and then what will people eat?

Mixed crops and several varieties of the

same crop planted at the same time in

the same field may give a lower yield over

the years but will be more certain to give

some yield every year. Farmers tend not

to store crops in any quantity from one

year to the next and must therefore be

sure of production, yields, in every year.

This practice is universal in Africa under

rainfed conditions and was the case in so-

called peasant farming in Europe before

the Second World War. 

The problem outlined above is important

for Africa, where crops are mostly grown

under rainfed conditions. Rainfall, as we

know only too well, has been and is

increasingly more erratic. But let us look

at Asia, particularly at the Indo-Gangetic

and Brahmaputra plains, where water

supply, for the moment at least, is not a

problem. 

The report on page 39 "Tropical Legume

Project" is the best news I have recently

seen and I sincerely hope it will be as

successful as Borlaug's Green Revolution

which trebled the yield of wheat and

IRRI's development of equally high-

yielding rice varieties. In the areas

irrigated by the Indus, Ganges and

Brahmaputra population is increasing

rapidly and farmers are increasingly

concentrating on producing quantities,

rather than qualities, of food; high-

yielding cereals, yielding over 3 tons per

acre rather than pulses, yielding only

about 1 ton per acre. Furthermore, the

price they can get for a ton of cereals is

about the same as for a ton of pulses, so,

once again, which is the obvious crop to

grow? This is fine for filling the

increasing number of stomachs but is

not good for nursing mothers and

growing children, who need a starch-to-

protein ratio in their food of about 4 to 1,

not about 9 to 1 provided by wheat and

rice. 

Another worrying feature is that in these

areas less and less land can be spared to

grow fodder for animals instead of food

for people, which not only puts pressure

on raising livestock for milk and meat but

also on feeding draught animals. In the

Indus, Ganges and Brahmaputra valleys

the land is very level, all of it is under

arable cropping, and there is no rough

grazing to feed stock as in Africa. All

fodder has traditionally been grown on

arable land; berseem, sorghum,

Pennisetum millet, but by now most of it

has to be replaced by wheat and rice, to

feed people, or cotton to make money

and not fodder to feed animals. Most of

the food that even working animals live

on is weeds pulled up in the growing

crop. In Bangladesh I have seen farmers

pull up, literally, weeds 2 ins long, to feed

animals. Will plant breeders in the

Tropical Legume Project please produce

high-yielding pulses as quickly as

possible, before the protein shortage in

the Indus, Ganges and Brahmaputra

catchments gets worse? They seem to

have done it with soyabeans, so how

about some of the other pulses?

As for having the means to cultivate land,

there is at least a temporary solution:

increasing mechanization, to replace

draft oxen, which is already taking place

in Bangladesh. But fuel for tractors has to

be purchased, prices are increasing and,

very possibly, supplies getting scarcer.

The possibility of biofuels in these areas

seems unlikely. Land is increasingly

needed to produce human food, not

tractor fuel. High-yielding pulses, please,

quickly! 

Andrew Seager 

Mailbox

“Rethinking Agriculture”

and pulses
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Monitoring &

Evaluation of Soil

Conservation and

Watershed Develop-

ment Projects

Editors: Jan de Graaff, John Cameron,
Samran Sombatpanit, Christian Pieri and
Jim Woodhill. Science Publishers, Enfield,
USA. 2007. 516 pages. ISBN 978-1-57808-
349-7. Sponsored by World Association of
Soil and Water Conservation (WASWC),
Overseas Development Group and
Wageningen University

This book, the third in the series
sponsored by WASWC, aims to
encourage greater effectiveness of soil
conservation and watershed management
projects, through improved Monitoring
and Evaluation (M&E) that can inform
decision-making.

The Editors themselves admit that
“effectiveness” is a vague term, especially
in view of the wide diversity of project
activities and the scope of topics to be
monitored and evaluated, which can
include physical conservation, livelihood
improvement and financial achievements.
This diversity of purpose probably
explains a basic shortcoming of the book:
it is not a practical manual for M&E of soil
conservation and watershed development
projects. However, it is perhaps the first
attempt to collate information on this
important subject in one volume.

The Editors have tried valiantly to bring a
logical order to the 25 contributed pa-
pers, by separating them into four Parts:
1. Principles of M&E; 2. M&E in Practice; 3.
Physical Parameters in M&E; 4. Social,
Economic and Institutional Aspects. Nev-
ertheless, the book still does not “flow”,
and the reader inevitably ends up scan-
ning those Chapters that seem to reflect
his or her personal interests, as I did.

In Part 1, this led me from the rather top-
down traditional approach described in
Chapter 2, to the greater emphasis in
Chapters 3 and 4 on openly involving the
primary stakeholders, who will still be
there when the project withdraws.To me,
Chapter 11 (in Part 2) was the one that I
found most interesting and
comprehensive, in which the author really
tries to trace the importance, short-
comings and effectiveness of M&E on a
participatory project in NW India. He
stresses the importance of progressively
involving the communities in the M&E
process.This reminded me of my own
experience on a similar project in the
neighbouring State, in which we identified
the M&E indicators needed to meet the
diverse and often conflicting needs of the
different stakeholders, from funding
agency, executing agency to community
groups, and unearthed some interesting
and unexpected results1.

In Part 3 some new methods for
assessing actual soil losses are described.
These include in-field erosion measure-
ments in the UK (Chapter 13), in which
the author notes that farmers are usually
unconcerned about soil loss. Perhaps they
would be more concerned if the mea-
surements had emphasised the economic
impacts of associated soil nutrient losses?
Chapter 14 introduces the use of micro-
topographic features for measuring
impacts of soil conservation projects but,
given the inevitable time and budget
constraints of most projects, this complex
method is unlikely to be widely adopted.
Chapter 16 offers some interesting high-
tech “Geomantic” solutions for the future,
building on advances in computing, GIS
and GPS technology.

The socio-economic impacts of project
interventions could have received more
consideration, given the vast amounts of
money that have been invested in
watershed management over the last 15
to 20 years. However, Chapter 22 (Part
4) does make a useful contribution on

the subject of social cost-benefits, in the
context of a Pakistan project.The final
paper (Chapter 25) describes the
experiences of WOCAT, and the value of
their global database of 300 watershed
projects. Interestingly, the authors note
that some 63% of projects report some
changes in approach due to feedback
from M&E.

The Editors ably summarise the papers in
their Epilogue, which makes useful read-
ing.Topics cover the various challenges,
such as improving participation, allowing
time and space for M&E, and attributing
impacts.They conclude on an optimistic
note, pointing to the global Land Degra-
dation Assessment in Drylands (LADA)
programme of GEF, which aims to com-
bat degradation through developing tools
and methods, carrying out global assess-
ments and assessing and building moni-
toring capacities. Appendix II provides a
comprehensive list of relevant publications
dealing with M&E, several with internet
addresses for easier access. For practi-
tioners of watershed M&E, this Appendix
alone justifies reading the book.

Overall, the book is a useful first step in
addressing an important topic. Perhaps
the next stage for WASWC should be to
expand on this work, to develop “Guide-
lines for M&E of Soil Conservation and
Watershed Development Projects”. In
common with many articles on M&E,
references are frequently made to the
need to “develop practical indicators” but
none are actually defined.These would be
a topic for such Guidelines. Similarly, one
would hope to see more emphasis on
the use of dynamic Logical Frameworks
as an integral part of M&E.

On specific points, the book contains little
reference to time-sequence photography
for monitoring bio-physical changes, as has
been successfully applied in the Tigray
region of Ethiopia2. Similarly, there could
have been more attention given to rapid
methods that fully involve the project
community stakeholders, such as
Quantified Participatory Assessment3.

The indexing system is weak. Having a
keen interest in India, I looked in vain for
“India” in the Contents, and yet Chapters
2 and 11 are devoted to India.This did

books

Bookstack
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not fill me with confidence about the
reliability of the cross-referencing! The
book could also have benefited from a
consolidated list of references, to avoid
having to search through each Chapter.

Keith Virgo

NOTES:

1 Virgo, K.J. and Sitling, J. (2003).

Participatory Evaluation of Watershed

Management Projects. Waterlines 22: 12-14.

2 Nyssen, J., Munro, N. et al (2007).

Understanding the Environmental Changes

in Tigray: a photographic record over 30

years. Tigray Livelihood Series, Makalle

University.

3 James, A.J., Pangtey, V.K., Singh, P. and

Virgo, K.J. (2002). Bringing People’s

Perceptions to Project Management

Desktops: A Quantified Participatory

Assessment of the Doon Valley Watershed

Project in North India. Impact Assessment

and Project Appraisal: 20, 201-204.

books

Corrigenda

Owing to a transcription error

the names of both authors of

the book reviewed on page 42

of the Spring issue of

Agriculture for Development

were spelt incorrectly (Editor).

The future control of food: a

guide to international

negotiations and rules on

intellectual property,

biodiversity, and food security

Edited by Geoff Tansey and

Tasmin Rajotte

Earthscan, London.

ISBN: 978-1-84407-430-3

(hardback); 978-1-84407-429-7

(paperback)

Also available online at:

www.idrc.ca/en/ev-118094-201-

1-DO_TOPIC.html

Conserving Plant

Genetic Diversity in

Protected Areas 

Edited by J M Iriondo,Area de Biodiversidad
y Conservación, ESCET, Universidad Rey
Juan Carlos; N Maxted, School of
Biosciences, University of Birmingham, UK;
M E Dulloo, Bioversity International, Italy

CABI,Wallingford, UK. 2008, 288pp, ISBN:
9781845932824, £75

Conservation in protected areas has
focused on preserving biodiversity of
ecosystems and species, whereas
conserving the genetic diversity
contained within species has historically
often been ignored. However, maintaining
genetic diversity is fundamental to food
security and the provision of raw
materials and it is best preserved within
plants' natural habitats.This is particularly
true for wild plants that are directly
related to crop species and can play a
key role in providing beneficial traits, such
as pest or disease resistance and yield
improvement.These wild relatives are
presently threatened due to processes of
habitat destruction and change and
methodologies have been adapted to
provide in-situ conservation through the
establishment of genetic reserves within
the existing network of protected areas.
Providing a long-awaited synthesis of
these new methodologies, this book
presents a practical set of management
guidelines that can be used for the
conservation of plant genetic diversity of
crop wild relatives in protected areas.

Indigenous Fruit

Trees in the Tropics

Domestication,

Utillization and

Commercialization

Edited by F K Akinnefesi,World Agroforestry
Centre, Malawi; R B Leakey, James Cook
University, Australia; O C Ajayi,World
Agroforestry Centre, Malawi; G Sileshi,

World Agroforestry Centre, Malawi; Z
Tchoundjeu,World Agroforestry Centre,
Cameroon; P Matacala,World Agroforestry
Centre, Mozambique; F R Kwesiga, Forum
for Agricultural Research in Africa (FARA),
Ghana

CABI,Wallingford, UK. 2007, 464pp,
ISBN 9781845931100, £75.00 

It has been recognized that an important
factor in improving the viability of rural
livelihoods in developing countries is the
promotion of sustainable agriculture. As
opposed to relying solely on cash crops,
this can be more easily achieved through
the domestication of various indigenous
fruit trees that can be cultivated and
owned by smallholder farmers.Through
multi-functional and integrated farming
systems, these tree crops can support
environmental and social sustainability by
providing food as well as promoting
economic growth.Twenty years ago, little
was known about the biology, ecology or
the social impact of indigenous fruit trees
on rural populations. Since then, new
concepts and approaches have been
developed, case studies have been
produced and the potential and feasibility
of their domestication and
commercialization has been explored.
This focused study on the tropics brings
together a comprehensive review of this
research.

The Ecological

World View 

C Krebs, University British Columbia,
Canada

CABI,Wallingford, UK. 2008, 558pp,
Paperback, ISBN 9781845933760, £35

Written as an introduction for non-
ecology majors, The Ecological World View
is an important new text from Professor
Charles Krebs, the highly successful
author of several mainstream ecology
textbooks. It is suitable for any course
designed for science majors in general,
and for biology students who are
interested in a career in medicine,
dentistry, or biotechnology. From the
basic principles of population dynamics
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presented in this text, students will be
able to understand the applied problems
that appear in every newspaper - human
population growth, pest control in
agriculture, and the conservation of rare
species. Action on practical problems can
then flow from a conceptual
understanding of theoretical ecological
problems and an insight is gained into
how the natural world works and how
humans interact with the ecosystems of
the planet.

Wastewater Use in

Irrigated Agriculture:

Confronting the

Livelihood and

Environmental

Realities

Edited by C Scott, International Water
Management Institute (IWMI), India;
N Faruqui, International Development
Research Centre (IDRC), Ottawa, Canada;
L Raschid-Sally, Sri Lanka

2008, 208pp, ISBN 9780851998237, £45

The use of urban wastewater in
agriculture is receiving renewed attention,
with the increasing scarcity of fresh water
resources in many arid and semi-arid
regions of the world.Wastewater is a
low-cost alternative to conventional
irrigation water, although it may carry
health and environmental risks.This book
critically reviews experience worldwide of
these issues. Emphasis is placed on
untreated wastewater use by means of
field-based case studies from Asia, Africa,
the Middle East and Latin America. It
brings together a range of perspectives
including economic, health, agronomic,
environmental, institutional, and policy
dimensions.

books/forum

Honours

TAA has received two nominations for the award of Tropical Agriculturist of the Year and

nominations for Junior Tropical Agriculturalist of the Year. There has also been a

nomination for an Award of Merit/Honorary Membership. The Honours Panel will

consider these nominations and make its recommendations to the Executive

Committee in September.  All nominations for the following awards should be sent to

Roger Smith at studdridge@tiscali.co.uk before the end of August:

Tropical Agriculturist of the year • Junior Tropical Agriculturist of the year • Award of

Merit • Honorary Membership of TAA • National Honours (e.g. MBE, OBE)

TAA forum

Annual subscriptions due August 1st 

Members are reminded that the annual subscriptions are due on August 1st at the

new rates tabled at the AGM in November 2007:

Membership Category

Individual (printed magazine) £40

Individual (printed magazine) – over 70 years of age £30

Individual (online magazine) £30

Individual (online magazine) – over 70 years of age £20

‘Journal’   (with J. Exptl. Agric.) £60

Student £10

Corporate £100

Corporate + UK Forum £500

If you pay your subscription by Standing Order, please change the SO at your

bank to reflect the new rate of the annual fee.

TAA Annual General Meeting

Wednesday, November 26th 2008 at 5.00 p.m.

Royal Over-Seas League, Park Place,

St James’s Street, London

followed by the 26th

Annual Ralph Melville Memorial Lecture

given by

Dr Christie Peacock

Chief Executive, FARM-Africa 
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forum

TechTalk© AA International
Ltd

OPEN LETTER TO TAA
MEMBERSHIP

May 27th 2008

Dear Member,

UPDATE – TechTalk©

Many thanks to the c. 100 members who are already registered
with us as e-Advisors delivering advice through the www.techtalk-
international.com website. For those of you who don’t know what
I’m talking about, TechTalk© is a web-based, one-stop-shop,
advisory service for project and programme managers, field–based
technicians, farmers, foresters, horticulturalists, conservationists
and any others involved in land management world-wide. It has
been established by AA International Ltd in collaboration with
TAA, research/ development institutes and interested individuals
with the relevant experience to share. 

The service offers unlimited direct advice in simple understandable
English regarding technical, managerial and funding problems posed
by subscribers through the website (see above). Subscribers from
international and local NGO, community organisation, and agency
projects/ programmes and groups of farmers/ small holders are
required to supply TechTalk© with detailed profiles when they
subscribe. As c 100 of you already know, we also ask our advisors
to provide us with very detailed profiles of themselves for quality
assurance and professional indemnity purposes; and so that our
staff, based in Aberystwyth, may match advice seeker and advisor
correctly first time, thereby keeping the advice meaningful, usable
and timely. So please don’t let retirement or the form-filling put
you off, we value your experience and knowledge.

We are launching the service now but...gradually; trying to avoid
any hint of a Terminal 5 debacle; no trumpets, no bells and no
whistles just low-key awareness building. Since May 18th we have
begun visiting possible subscribers, making approaches by telephone
and email, advertising in network-newsletters and making
appearances at shows and gatherings. These awareness raising
activities will continue throughout the year, so if any of you have
any thoughts as to how we can extend the reach in a subtle yet
confident manner, do let us know. 

At the other end of the relationship, if any TAA member is
working for a project/ programme/ group or wishes to form a
group of smallholder farmers that will benefit from the service,
please get in touch, quoting TAA, so we may arrange a
concessionary subscription. I look forward to receiving your emails.
Kind regards.

Yours sincerely,
Ian.

ian@aainternational.co.uk
Dr W. Ian Robinson. AA International Ltd,
Aberystwyth; Director Emeritus, CAZS-NR

Bangor University. Wales, UK.

News from the

Executive

Committee

�� UK Forum: The UK Forum is

working with corporate members

of TAA to establish an All Party

Parliamentary Group on

Agriculture for Development.

Anyone interested in being

involved should contact the

UKFARD facilitator

(ukforum@taa.org.uk).

�� Corporate members: Ex-Co

hosted a meeting with corporate

members on the 18th January

2008 to look at the services and

benefits of TAA for Corporate

Members. A key outcome was the

proposal for Ex-Co to consider

rebranding TAA. There was also a

considered need for TAA to provide

more of a forum for discussion

and networking among the

various member organisations and

initiatives. 

�� Rebranding TAA: Ex-Co is

working with members of TAA to

consider a proposal for rebranding

TAA to be discussed at the AGM

this year. Anyone interested in

being involved should contact the

General Secretary

(general_secretary@taa.org.uk)

�� CV Directory: Members using the

new CV directory have reported an

increased interest from

companies. Anyone interested in

signing up should contact the

directory editor

(directory_editor@taa.org.uk)
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Steven Usher

(Costa Rica 2002) 

In 2002 Steven received an award to

conduct a participatory, organic pest

control experiment with small-scale

coffee farmers. The project tested the

effectiveness of various crude extracts

and purchased pesticides against two

species of Leaf Cutter ants. The most

successful treatment was based on an

active ingredient of Canavlia ensiformis

(a leguminous bean species) mixed

with molasses and boiling water. As all

the ingredients could be produced on

the farm and prepared at minimal cost,

the treatment remains popular

amongst farmers to this day.

After completing the project Steven

returned to Bangor University to

complete the final year of his BSc in

Rural Resource Management before

beginning work in northern Thailand

for the government’s forestry depart-

ment. In late 2005 he returned to

England to study for an MPhil in

Environmental Policy (Economics and

Law) at Cambridge University and

returned to Thailand following his

graduation in summer 2006 to work at

the Asia Pacific Headquarters of

UNESCO as a Senior Programme

Assistant in the Education for

Sustainable Development Division.

At the end of 2007 he left UNESCO to

join the Nam Theun 2 Power Company

in Laos PDR where he is now Senior

Programme Officer to the Director of

the Environment and Social Division.

The Project is partially funded by the

World Bank and is widely viewed as

being a model for how large Hydro

Power projects should be managed in

the future so as to contribute signifi-

cantly to social and environmental

development.  

Richard Cook

(Thailand 2006)

Richard received an initial award from

the TAAF in 2006 to assist Tilapia

farmers in improving production

efficiency and reducing environmental

impacts. The project was hosted by

GenoMar ASA of Norway and the

Freshwater Aquaculture Centre in the

Philippines, and after 6 months

Richard was offered a position to

continue on the project.

In March 2007 he was involved in

setting up a contract farming system

for cage culture of tilapia with a

community on the Thai/Cambodian

border created as part of the Princess

Project of Thailand. In June 2007

Richard moved to Singapore where he

was involved in expanding the concept

for integrated tilapia production.

In September last year Richard was

posted in Malaysia where he began

surveying the peninsular for suitable

sites and waterbodies for a new tilapia

farm. Recently they have begun trials

in a large lake in Northern Malaysia and

setup a Malaysian company called

Trapia Malaysia. He assisted in

developing the contract farming

concept which will account for 75 per

cent of production. The company

intends to set up training schools for

labour and contract farmers with

government support and possibly NGO

involvement. Richard is now super-

vising the EIA in the lake and creating

the environmental department for the

operation and developing the environ-

mental assessment programme to

monitor environmental impacts on the

lake environment.

Charles Benzies

(Thailand 2007)

Charles received an MSc award in April

2007 to investigate Biomass and

species richness as indicators of fishing

effects on coral reefs in Tarutao

National Park. His research involved

interviews with local fishing communi-

ties to identify fishing grounds, fishing

intensity, species targeted and temporal

variations in fish stocks. Underwater

visual census was also used to assess

fish communities and benthos along a

gradient of fishing intensity. He also

collected data on fish assemblages to

assess temporal variation in fish

communities.

On returning to the UK in August 2007

Charles completed his dissertation at

Newcastle University and received an

MSc in Tropical Coastal Management.

Recently he has returned to Thailand

where he is now working.

forum

TAAF news
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Tropical Agriculture Association

(TAA) & Cambridge Conservation

Forum (CCF) Joint Seminar

Land Use Conflicts and Change

Thursday 4th December 2008 (1.30–4.45 pm)

UNEP-World Conservation Monitoring Centre, Huntingdon Road, Cambridge

Programme

1.30 pm Welcome coffee and biscuits

2.00 pm 1st Paper: Inter-sectoral aspects of land use planning in Bhutan. Ian Baillie

2.30 pm Discussion and questions

2.45 pm 2nd Paper: Farming and forest biodiversity in Ghana. Ben Phalan

3.15 pm Discussion and questions (tea will be served)

3.30 pm Measuring Environmental Changes in Tigray, Ethiopia. Jan Nyssen and Neil Munro

4.00 pm Discussion and questions

4.15 pm General discussion and conclusions (Chaired by Keith Virgo)

4.45 pm Seminar ends

Abstracts

Inter-sectoral aspects of land use planning in Western Bhutan. 

Ian Baillie [Corresponding author: Email I.Baillie@tiscali.co.uk] and Richard Allen. (Formerly Wang Watershed

Management Project, Ministry of Agriculture, Royal Government of Bhutan, and European Union)

[Presented by Ian Baillie]

The mountainous kingdom of Bhutan has a low overall density of population, a strong conservation ethos and policy, and

generally good practices.  Over a quarter of the country is now in National Parks and other Protected Areas, and the cover of

diverse forests is expanding.  The area available for agriculture and most other economic activities is constrained by altitude and

terrain.  There is increasing competition for the limited areas of valley land and need for integrated inter-sectoral land allocation

and planning.  Run-of-river generation of hydroelectric power accounts for almost all export earnings, most government

revenues and a large fraction of the GDP of Bhutan, but provides few jobs.  At present most HEP is generated in the Wang river

system in western Bhutan.  

events

Upcoming events
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The national water policy and the land use-planning component of the Royal Government - EU Wang Watershed Management

Project (WWMP) give highest priority to supplies for households and livestock, and then to the protection of water resources for

HEP.  WWMP recommends that the land and water needs of other sectors be evaluated with specific reference to their impacts

on HEP water.  Agriculture is favoured because it generates much employment, enhances national food security and is an

integral part of Bhutanese culture.  Land use planning needs to take full account of the physiographic constraints imposed by

the diverse environments within the catchment, and these were characterised as Land Systems.  

In order to access and incorporate local knowledge and to enhance acceptability and the chances of implementation, WWMP

recommends that planning be as decentralised as possible.  However, the nature of HEP means that the protection and use of

national water and land resources need to be highly integrated, and therefore somewhat centralised.  HEP priority generally

enhances biodiversity, as conservation and low intensity trek tourism are relatively beneficial for the quantity, quality, and timing

of HEP water supplies.  HEP is mindful of its dependence on upstream land managers and is willing to pay for environmental

services and support best water-protection practices.

Farming and the future of forest biodiversity in southern Ghana

Ben Phalan, Rhys Green and Andrew Balmford 

Zoology Department, University of Cambridge

[Presented by Ben Phalan]

Can biodiversity losses in agricultural landscapes be minimised by wildlife-friendly farming, or by segregating land into intensive

farms and protected reserves? Answering this question in tropical forest landscapes is crucial for the effective reconciliation of

biodiversity conservation with the need for farmers to produce more food. Evaluating the trade-offs between “wildlife-friendly”

and “land-sparing” approaches requires assessments of the value of different land-uses for biodiversity and food production.

Those species which are most intolerant of any disturbance to their habitat (which likely includes many species of conservation

concern) will be favoured by a land-sparing approach. I present empirical data from southern Ghana which suggest that

conservation efforts may be best focused on improving forest protection rather than on wildlife-friendly farming, even if that

requires more emphasis on intensive land-uses such as oil palm plantations.

Understanding the Environmental Changes in Tigray, Ethiopia: a photographic record over 30 years

Jan Nyssen, Neil Munro, Mitiku Haile, Jean Poesen, Katrien Descheemaeker, Nigussie Haregeweyn, Jan Moeyersons,

Gerard Govers and Josef Deckers

[Presented by Jan Nyssen and Neil Munro]

Studies on the impacts of environmental rehabilitation in semi-arid areas are often conducted over limited space and time scales,

and do typically not include detailed biophysical components. As a first in its kind, this study makes multi-scale assessments

over a time span of 30 years of environmental rehabilitation in one of the world’s most degraded areas: the Tigray highlands of

Northern Ethiopia. The study shows that in Tigray sheet and rill erosion rates have decreased, infiltration and spring recharge

are enhanced, vegetation cover and crop production have improved. These impacts are evidenced and quantified by a

comprehensive comparison of the current landscape with a coverage of 30-year-old photographs and substantiated by field

investigations. The positive changes in ecosystem service supply that result from changing land cover and management in the

Tigray highlands are an issue of global concern.

The paper contains examples of time-lapsed photographs that were used in the study.

events
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2008…

�� 3 July:  Future farming in the UK: global implications for society and
biodiversity. New Hall, Cambridge, 09.20 am - 17.10 pm. (Cambridge Forum &

Rural Economy and Land Use Programme Summer Symposium)

�� 3-6 July:  The Royal Show. Stoneleigh Park, Warwickshire

�� July 22-24: Workshop on Investing in crop intensifications: the case for
improving soil health. FAO, Rome (FAO, FARA, TAA et al. kassamamir@aol.com)

�� 10-12 September:  Resource Capture by Crops: Integrated Approaches.
University of Nottingham, Sutton Bonington (Association of Applied Biologists)

�� 16 October: Greener for Life: what future for biofuels in a world of food
shortages. Wiltshire College Lackham, Lacock, Chippenham (TAA South-West)

�� 29 October:  Agricultural ecosystems and rural innovation for
development. Linnean Society, Piccadilly, London (NRI and TAA London/South-

East. thorpe.w@gmail.com)

�� 12-13 November:  Effects of Climate Change on Plants: Implications for
Agriculture. Rothamsted Research, Harpenden (Association of Applied Biologists)

�� 26 November: TAA AGM and 26th Annual Ralph Melville Memorial
Lecture given by Dr Christie Peacock, Chief Executive, FARM-Africa. Royal

Over-Seas League, Park Place, St James’s Street, London

�� 3 December:  Residue Reduction through Biocontrol. Peterborough

(Association of Applied Biologists)

�� 4 December:  Land Use Conflicts and Change. UNEP-World Conservation

Monitoring Centre, Cambridge (TAA and Cambridge Conservation Forum)

2009…

�� 6-7 April: Malaysian International Cocoa Conference 2009 (MICC09):
Enhancing productivity, efficiency and quality to sustain a vibrant and
dynamic economy.. Kuala Lumpur. http://www.koko.gov.my/micc/micc2009.htm

events
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tropical agriculture.
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Are you a new reader?

And do you like what you have read?

Then you are invited to join us—please visit:

www.taa.org.uk

and join today
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