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breath.
Brian Sims

Seventh Hugh Bunting Memorial Lecture

The Seventh Hugh Bunting Memorial Lecture delivered at
Reading University on 11 June 2012

The future of agriculture
through a hunger eradication
lens
Andrew MacMillan is an agricultural economist, and was formerly the Director of
FAO’s Field Operations Division. He has helped governments in more than 40
developing countries to prepare projects for international financing.
Andrew is now retired in Tuscany, growing much of what he eats. He spends quite
a lot of time trying to convince people that the time has now come to put an end to
hunger and encouraging them to invest in secondary education in rural Kenya.

I last came to Reading in 1968, invited by Hugh Bunting to
present a paper at his International Seminar on Change in
Agriculture. I talked about the factors driving the very high rate
of innovation amongst the small-scale vegetable farmers of
Aranjuez in Trinidad, the subject of my PhD research. Hugh
visited farmers with me and was fascinated to see how up-todate they were with modern technology. I was never taught by
him, but regarded him as one my mentors.
And so I feel very honoured to have been invited to deliver this
Hugh Bunting Memorial Lecture. I would like to think of him
sitting in the front row, judging whether I have learnt anything
useful over these past 44 years. If anything, I have learnt to try to
simplify matters (because most people seem to like complicating
them), to be suspicious of “fashionable” ideas in development,
and not to believe all I read, even when it comes from illustrious
sources. I have also learnt to be optimistic.
So, let me start by quoting from a complicated report that I
have just read with rising impatience. It is called Sustainable
Agricultural Productivity Growth and Bridging the Gap for
Small Family Farms. It is presumably authoritative as it was
written for the upcoming G-20 meeting by Bioversity, CGIAR,
FAO, IFAD, IFPRI, IICA, OECD, UNCTAD, UN-HLTF, WFP, WB
and WTO! In one place it says “According to FAO, closing the
gender productivity gaps associated with unequal access to
resources could raise the total agricultural output in developing
countries by 2.5-4%, leading to a reduction of 12-17% in the
number of people undernourished globally”. I have few problems
with the first part of the statement, but the second repeats the
unfounded but very widely held assumption that increases in
farm productivity – whether by women or men – automatically
reduce the number of hungry people. The constant
propagation of this idea is, I believe, a main reason for persistence

of the hunger problem, because it has tended to close the door
to serious consideration of other approaches and to lead to
Ministries of Agriculture being usually responsible for hunger
reduction. The authors have also sinned by misquoting the
original source, which correctly said could lead to this fall in
hunger. Hugh Bunting would not have liked such sloppiness.
The world’s food system is in a mess. Since 1945, we have
raised food output much faster than the record rates of population
growth. Population has almost tripled, from 2.5 billion to 7
billion, and food availability per person is 40% higher. But the
nutritional outcome is dire – 1 billion hungry and famines still
occurring; over 2 billion suffering from vitamin and micronutrient
deficiencies, and about 1.5 billion overweight or obese. In spite
of ample food supplies, the health and life expectancy of about
two thirds of the world’s population is being damaged – and
their productivity (and hence the prosperity of their communities
and countries) compromised – by eating badly. Equally seriously,
food production and waste is putting unsustainable pressure
on the natural resources (including climate systems) needed
by future generations to meet their food requirements.
This evening, I want to make six main points:
1/ We must de-couple thinking about eradicating hunger and
malnutrition from thinking about assuring long-term global
food security.
2/ Ending hunger and malnutrition through direct measures
is quite simple, costs remarkably little and puts minimal
extra pressure on global food supplies – and it can
stimulate local agricultural development.
3/ The biggest strain on the global food system comes from our
waste and over-consumption in the industrialised countries,
not from the hungry. Our eating habits cause huge health
and environmental damage, and it would be disastrous if
3
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they were to be emulated by the billions of people whose
rising incomes will allow them greater food choices.
4/ It is possible and necessary to make rapid shifts to truly
sustainable food production and consumption systems, but
these will be driven more by changes in consumer behaviour
and by measures to conserve natural resources and to slow
climate change processes, than by the agro-industrial complexes
that have set the main directions of post-war farm development.
5/ Small and medium-scale producers in developing countries
will have comparative advantages, but their capacity to
respond to the new opportunities can be greatly helped
by more publicly funded agricultural research, greater sharing
of knowledge, and food pricing that rewards their hard work,
risk taking and environmental stewardship.
6/ For the good of humanity, we must now seize these great
opportunities to end hunger and to engage in sustainable
food production and consumption behaviour. For this, the
global institutions responsible for food system management
must be given more teeth so that they can take deliberate
actions to steer the system in the right direction.

Expanding food production alone
will never end hunger
“It will help to end hunger” is used to justify almost anything
that promises increased farm output, in spite of the evidence
that links between rises in food availability and the incidence
of hunger are weak. Most governments believe that, to end
hunger, they must expand food output, in the false expectation
that the extra output will end up on the plates of those who
need it rather than of those who can afford to buy it (and who
may already be eating more than is good for their health).
Thirty years ago Amartya Sen showed that famines occur even
when food supplies are adequate. At the global level, the long
period of rising food production and falling prices that started
in the 1980s failed to lead to the big fall in the number of hungry
that might have been expected; it remained at around 800
million people. We have been silent witnesses to a diffuse
famine throughout this period of plenty – a famine that has
not caught media attention but which has caused millions of
people, including lots of young children, to die prematurely
each year. What is worrying is that few people seem to care.
Yet, if you think about it, through our inaction, when the
means have existed to address the problem, we have
become accomplices to probably the biggest crime against
humanity perpetrated by our generation, with chronic hunger
needlessly causing many more deaths than the two world wars
or any recent famine.
For almost 40 years I helped countries prepare and implement
projects for improving agriculture – and I like to think that they
raised food availability, generated good economic returns and
improved the livelihoods of rural people. Looking back, however,
I realise that their impact on chronic hunger was probably
marginal. They simply passed over the heads of the hungry.
They may have benefited lots of small-scale farmers and their
workers, but mostly those who had access to services,
including markets, or had jobs, and not the people caught in
the hunger trap.
The failure to reach the hungry is because, whether they live
4

in the country or the cities, chronically hungry people, have,
by definition, a dietary energy intake of below 120% of their
basic metabolic requirements (BMR). They, therefore, don’t
have the energy or strength for a day’s hard work (which would
require more than 170% of BMR), so cannot get a job to earn
enough money to buy more food. Nor can they grow it. The
chronically hungry lie outside the mainstream of society and
cannot enter it through their own efforts alone, and they have
no resilience to shocks. They are disproportionately susceptible to
disease, and face lower life expectancy. Children who are born
hungry will, if they survive their stunted childhood, be at a lifelong disadvantage vis-à-vis their well-nourished contemporaries.
And so, I would argue that:
• Expanding food production to keep pace with growing
demand is necessary for ensuring long-term global food
security and preventing food price spikes that can drive
more people into hunger;
• Agricultural and rural development amongst small-scale
farmers in developing countries can play a vital role in
improving rural livelihoods;
• Helping subsistence farmers to diversify and raise food
output can have a direct impact on their nutrition, but
requires different instruments than those for market-linked
farmers (e.g. sweat equity investment, low external inputs).
• BUT expanding food production, alone, will never put an end
to hunger and malnutrition.
By barking up the wrong tree for so many years, we have
perpetuated needless human suffering and death on a huge scale.

Ending hunger and malnutrition is
not as difficult as you think
Many economists say that we need to get rid of poverty to be
able to end hunger, and that poverty will fall as a result of
economic growth. My view is that hunger is both a cause and
an effect of poverty. And so direct action to enable hungry people
to eat adequately is a very tangible first step towards freeing
people from deep poverty and opening the way to faster
growth, as better nutrition enables poor people to work,
acquire skills and become bigger consumers.
The
marginal
amount
of
food
required
to
enable hungry people to step above the hunger threshold and
so stand on their own feet is quite small. FAO says the average
depth of hunger amongst chronically under-nourished people
is about 250-300 Kcals per day – or the equivalent of roughly
70 grams of rice or wheat, which translates into about 25 to 30
kg of cereals per year. Having shared the popular perception
that ending hunger would cause the world food system to collapse,
I was surprised to find that enabling 1 billion people to escape
hunger would require less that 2% of the 2.3 billion tons of
grains produced each year (or 15% of the food wasted in
industrialised countries). And, even assuming a rather high
cost of $1,000 per ton (enough probably also to pay for other
desirable nutrients, some nutrition education and programme
management), the total cost would be $30 billion per year (or
just $2.50 per hungry person per month).
So, when we go for hunger eradication, the issue is not one of
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food availability – nor, probably, of fiscal affordability – but one
of how to give undernourished families the means to buy the
food that they need. In the long term, it means adopting more
equitable economic growth policies – but before these are in
place, many more hungry people will be dead.
There is now lots of evidence that the simplest, fastest and
cheapest way to end hunger is through cash transfers of a value
equivalent to at least the average food deficit, targeted as
accurately as possible on the undernourished. The experience
of such social protection programmes, initially in Latin America
and now also in Africa, is that recipients use the grants mainly
for food, putting anything over into productive investments.
The key needs are for accurate targeting, honest management
(greatly facilitated by electronic transfers to adult women in
the participating families), predictability and adjustment of
values to local food price inflation. Proposals are often made for
attaching conditions to participation (e.g. keeping children in
school) or for linking grants to building public works, but I
believe that these merely complicate management and add
costs without bringing extra benefits for the hungry. Nor do I
see food aid as a viable option for reducing hunger except in
emergencies. It is difficult and costly to handle, upsets local
markets and restricts individual nutritional choices.
Ten years ago, I led a joint World Bank, IDB and FAO team to
review Brazil’s Zero Hunger programme between Lula’s election
and the start of his Presidency. Much the largest component is
Bolsa Familia, a cash transfer programme for over 12 million
households (50 million people), costing about $30 per person
per year. Together with an expanded school meals programme,
it has already led to big falls in the number of poor, spectacular
drops in child mortality and stunting, higher levels of work
force participation amongst beneficiaries, and economic
growth where it is most needed – in poor communities. It
deliberately enables small-scale farmers to respond to the
increased demand, by expanding credit availability,
accelerating land reform, requiring 30% of school meals
ingredients to be bought from small farms, and buying food
for emergency programmes also from them. And so, instead
of taking a supply-driven approach to raising food output for
the hungry, it converts their unmet food needs into demand.
Strangely, the biggest opponents of such programmes are
comfortably off people in developed countries who characterise
them as “welfare”, “dependency creating” and “undermining
dignity” – but I am sure that you would dismiss such reasoning
as soon as you put yourself in the place of a mother whose
children have gone to bed hungry and does not know where
the next meal will come from – unless she borrows, begs, steals
or prostitutes herself. I do not think that any human condition
can engender greater dependence than chronic hunger.
Another common objection is that these programmes are
fiscally unsustainable. But the evidence from Brazil and
elsewhere is that they represent a highly viable investment in
human capital, generating their own streams of economic benefits,
as more people enter the work-force and are able to fulfil their
full physical and intellectual potential.
And so, I conclude that any country that wants to end hunger
should put in place a nation-wide social protection programme
(with no strings attached), targeted on the chronically hungry,
as its main instrument. Once operating, this can be a vehicle

for other targeted assistance on additional aspects of nutrition
(such as mother and child supplements), support for subsistence
farmers, clean water and sanitation, basic health
services (including reproductive health) and practical skills
training to enhance employability.

The imperative to cut food waste
and overconsumption
Many people have taken FAO’s widely quoted forecast of a need
for 70% more food production to meet the demand of 9 billion
people in 2050 (still leaving 370 million people hungry) as a
prediction of the inevitable. This was never the authors’ intent.
It is simply a warning that, if we allow present trends to
continue, we shall end up in a still worse food mess!
Surely we cannot sit back, do nothing and let trends continue
unchallenged that have resulted in consumers in industrialised
countries wasting more good food each year than the total net
food production of Africa; that will perpetuate hunger and
malnutrition on a massive scale, and lead to further increases
in the number of people who are overweight and obese, creating
a massive future burden of non-communicable diseases, as
well as a lot of environmental damage. What the FAO forecast
tells us is that, if we retain a laissez-faire approach to food system
management, and leave the market to sort the problems out,
the outcome will be bad news for humanity.
Much can be done to assure a better outcome. But I shall limit
myself now to discussing food pricing.
The relative cheapness of food and its decreasing share in
consumer spending as disposable incomes rise is at the heart
of the waste and over-consumption problems. And low farm-gate
prices make small-scale farmers amongst the poorest people
in the world. Low food prices also mean that consumers fail
to foot the bill for the environmental damage being caused by
their eating habits. At the very least, food should be differentially
subsidised or taxed according to its environmental footprint
vis-à-vis its nutritional value and to whether or not it is sourced
from socially and environmentally sustainable production
systems. Rather than effectively subsidize over-consumption,
unhealthy eating and waste, as now, governments should use
taxes, amongst other measures, to induce changes in the
behaviour of middle and high income consumers. Their
immediate behavioural response may be poor, but, in this case,
taxes will at least generate revenues to finance social protection,
consumer nutrition and life-style education, and promote
sustainable food production systems. Such measures are
urgently needed in fast-growing developing economies so as to
forestall tendencies to emulate “western” diets and replace
these with healthier eating habits.
My back-of- the-envelope calculations show that it is feasible to
reduce future food demand from an extra 70% to around an
extra 50% by 2050 – a figure that also emerges from CIRAD’s
Agrimonde Study. This requires quite small changes in consumer
behaviour: further reductions in birth rates can help, but will
be largely offset by greater longevity.
This cut in future food demand would not only generate huge
future health care savings and take pressure off scarce natural
5
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resources but also make shifting to sustainable production
systems much less daunting.

Accelerating the shift to sustainable
food production
I am puzzled as to why the IAASTD - the International Assessment
of Agricultural Knowledge, Science and Technology for
Development - has been largely set aside by the “powers that
be”. Perhaps it is wrong to blame only “corporate interests” for
this, because I think that the natural conservatism of many
agronomists of my generation who have seen – and contributed
to – the extraordinary surge in food production since World
War 2 may also be standing in the way of change.
Interestingly, in spite of downright opposition amongst people
who claim to have science on their side, farmers are rushing
ahead with adopting practices that slash input use and greenhouse
gas emissions, reduce soil damage and improve water use
efficiency. Francis Shaxson and other TAA members who
challenged conventional views, are now seeing Conservation
Agriculture spread around the world at an exponential rate as
farmers find that it makes them richer. It is also fitting that the
TAA is proposing Norman Uphoff as their candidate for the
World Food Prize. His foresight, courage and tenacity mean
that the System of Rice Intensification is now applied in over
40 countries. I believe that SRI is set to eventually become the
norm for rice growing, and its principles are applicable to many
other crops. Farmers also like technologies that harness biology
to control pests and parasites, and get huge yield gains – like
ICIPE’s Push-Pull that not only cuts maize stem-borer
infestation but also controls Striga.
For years, there have been huge opportunities for more efficient
use of inputs, including slow-release fertilizers, accurate fertilizer
placement, and electrostatic pesticide spraying, but there is no
incentive for those who sell inputs and guide farmer choice to
promote them.
The more sustainable a production technology is the lower will be
its demands on most purchased inputs, particularly fuel, fertilizers
and pesticides but also water. Hopefully, just as rising fuel prices
have forced car makers to invent fuel-efficient engines, higher oil
prices will make input efficiency a concern for farm input and
machinery manufacturers. But, in general, there are fewer
privately appropriable benefits from innovations that contribute to
sustainability, and hence we badly need a surge in publicly funded
research, engaging farmers in the process.

The comparitive advantages of smallscale farmers
Many people question whether small-scale farmers in developing
countries can meet future food demands, portraying them as
slow to take up yield increasing technologies. My own research
convinced me that this is not the case. The fact that agricultural
production in developing countries has risen twice as fast as in
developed countries (at almost 4% per year since the 1970s)
and most comes from small-scale farmers, is surely ample
proof of their response capacity.
6

Many years ago, I was evaluating a T&V based extension project in
Bangladesh. I asked the extensionists what “messages” they were
giving to farmers. They said “to plant in rows”. “Why?” I asked
them, and there was silence until someone bravely said “To
improve photosynthesis”. In the coming days, I visited farmers and
found lots were using various forms of weeders, made by local
blacksmiths, having recognised the real advantage of row
planting, one step ahead of their supposed mentors.
The fact that the farmers’ field school movement has spread
so widely, with millions of farmers in all continents participating
on an entirely voluntary basis, is evidence that they are hungry
for good ideas, if they see that they are to their own advantage.
I have no doubt that, if consumers pay a just price for food that
is reflected in higher farm-gate prices, and if input prices also
rise, small-scale farmers will respond, raising output through
the greater use of low input technologies like CA and SRI. And
the process can be accelerated if they – and possibly also
researchers who come up with new ideas – can be rewarded
through carbon credits that pay them for greenhouse gas
emission reductions.
To the extent that extra food needs are met by small-scale rather
than industrial scale farms, the multiplier effects, especially
through the creation of jobs, will be all the greater, and rural
communities can be revitalised rather than drained of the best
and brightest through the lure of the cities.

Closing thoughts
I want to see four outcomes:
First, that as the Millennium Development Goal phase draws to
a close, the world adopts the goal of eradicating hunger by 2025.
We have all the means to achieve it, and it can only do good. It
will require a big collective effort between nations but it will stand
out in history as one of the great achievements of our time. Not
to do all we can towards ending hunger rapidly, when it is
possible, is to be complicit in perpetuating human suffering and
premature death on a vast scale. To make sure that all their people
can eat properly should become accepted as a perfectly normal
function of any government.
Secondly, I want to see an end to nutritional madness, through
policies that curb food consumption excesses and that lead
those whose income growth widens their food choices to
follow healthy eating patterns.
Thirdly, I want to see an accelerated transition to sustainable
food production systems, led by small-scale farmers and
underpinned by a surge in publicly funded research and sharing
of knowledge and ideas.
Finally, I believe that we need to give greater powers to the
international institutions that manage the global food system.
They must have the power to:
• Require countries to plan for hunger eradication and help
each other to achieve this, holding them accountable for
delivery against their commitments.
• Ensure that global food stocks are maintained at safe levels
and used to reduce extreme price volatility.
• Require, in the event of global food shortages, that overconsuming countries curb excessive food use and waste (if
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necessary by rationing) so as to prevent the burden of
shortages falling, as now, on those who are already hungry.
A few years ago, I tried making the case for an International
Convention for the Eradication of Hunger and Malnutrition as
the legal instrument to provide international institutions with

these powers, but I gave up when faced with little enthusiasm
on the part of governments. I am glad that the idea is
beginning to surface again now, as it may offer the only way
out of the present madness.

Newsflash
Non-CGIAR Centres
form the Association of
International Research
and Development
Centres for Agriculture
(AIRCA)
A new Association of International
Research and Development Centres for
Agriculture (AIRCA) was formalized in
March, with a view to making a vigorous,
combined impact on the attainment of
the Millennium Development Goals. The
nine research and development Centres
in the partnership — AVRDC, CABI,
CATIE, Crops for the Future, ICBA,
ICIMOD, ICIPE, IFDC and INBAR — seek
to contribute more effectively and
strenuously to the elimination of global
poverty and malnutrition.
These centres have a global reach and
well-developed networks of country
partners in the Americas, Africa and the
Asia-Pacific Region. They have particular
strengths in helping countries in the
developing world to build their own
research and development capacity to
address agricultural and health related
issues. Furthermore, they have an
established, historical track record of
successful research outcomes that have
been scaled-up to impact development at
landscape and regional levels.
The expertise of these centres
complements that of FAO and of the
CGIAR, as well as national programmes
with respect to staple crops. The AIRCA
centres add further competence in crops
with high economic, social, nutritional
and ecological value. They have much
experience of helping farmers overcome
the problems they experience at field level

in difficult niche environments, and can
provide supporting germplasm and
diagnostic skills in the battle against
environmental and biological forces
which poor farmers face on a daily basis.
The strong regionally-based networks in
which these centres are physically located
and have operated historically provide the
Association with the linkages and capacity
necessary to plan, develop and execute
scientific endeavours that possess strong
local support and a high probability of
attaining
sustainable
development
outcomes. These local networks are
further complemented by their relative
diversity, as the centres’ specific expertise is
attractive to both public and private sector
actors within the development community.
Being strongly oriented towards problem
solving at a systems level, rather than at a
single commodity level, helps ground
their research and development actions
in the day-to-day problems experienced
by the poor farming community in the
developing world. Addressing complex
and rapidly evolving problems, such as
global climatic uncertainty and widespread
malnutrition, can be undertaken with
confidence since the Association is
supported by world-scale high-quality
knowledge and germplasm banks from
which material is made available as freely
and effectively as possible.

quickly and effectively to agricultural
problems, the relatively small size,
and the uncomplicated governance and
management structures of AIRCA’s
members enables them to combine and
re-combine simply with a wide diversity
of partners. Working relationships with
other major players such as FAO, the
CGIAR Centres, the academic community
and the private sector worldwide are in
place and are used as appropriate. The
Association recognizes that we are all
players on the same team and that each
can contribute expertise as and where
necessary in the service of the poor and
disadvantaged.
Addressing the ever present global dangers of flooding, drought, salinity, soil infertility, pests and diseases, and their
consequent agricultural impact on
human diets, health and prosperity, is the
call to action of the Association. All the
centres seek to contribute to a world in
which the Millennium Development
Goals can be made redundant as quickly
as possible and they pledge their renewed
efforts with donors and partners to
provide their active support in the
achievement of this state.

The demonstrated ability to respond
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Farming complexity in Bangladesh
Hugh Brammer
Hugh Brammer is a former FAO Agricultural Development Adviser in Bangladesh

Summary
Attention is drawn to two early studies in Bangladesh of multiple
and flexible crop rotations practised by a farmer with fragmented
holdings and of farmers’ sensitivity to market prices. More such
studies are needed today in different countries and environments
to better understand farmers’ local knowledge and sensitivity to
market forces as a basis for planning pragmatic, area-specific,
agricultural improvement programmes. Farmer Field Schools
would provide an ideal base for such studies.

Introduction
In an earlier article on soil complexity and precision agriculture
(Brammer, 2011), a reference was made to Bangladeshi farmers
cultivating several plots on different land and soil types. One
such farmer, Abdur Rashid, was studied in detail over a seven-year
period between 1967 and 1973 (Bari, 1974). The study included
not only his crop rotations and his rationale for making
changes between years, but also his annual expenditure and
income. I visited him in 1980 to investigate his crop-environment
relationships.
This local study deserves to be better known: the publication
should, in fact, become a classic. So also should an earlier
study of East Pakistani and Indian farmers’ sensitivity to crop
prices (Ghulam Rabbani, 1965). More such studies are needed
today to provide a sounder basis for promoting precision
agriculture – in fact, for any kind of agricultural improvement.
Agricultural scientists and extension agents need to be more
aware of the physical and socio-economic complexity of farming
environments so that they can design and operate appropriate
work programmes: in effect, they first need to catch up with
the farmers. Farmer Field Schools could provide a base for
such studies.

Farmer Rashid’s crop rotations
At the time of the 1967−73 study, Abdur Rashid owned 3.1
acres (1.25 ha) of which 2.51 acres (1 ha) was cultivable. His
land was divided into 17 fields, scattered in different parts of
his village (near Comilla in the East of Bangladesh). All his
land was irrigated: some in two different deep tubewell (DTW)
command areas; the rest hand-irrigated from a tank (manmade pond).
There are three crop-growing seasons in Bangladesh – kharif1 (pre-monsoon); kharif-2 (monsoon); and rabi (dry season)
– but Mr Rashid did not grow three crops a year in all his fields.
Rice was the dominant crop, occupying 80−90 percent of his
cropped area in different years, but he also grew 13 different
dryland crops during the study period. In the three growing
seasons, he grew a total of eight different modern rice varieties
(HYVs) and five traditional rice varieties (grown either because
8

their short duration enabled him to fit them in between main
crops, because his wife could use them to make special foods
which he could sell in the market or because they were
fine rices that he preferred to eat). Over the seven-year study
Table 1. Costs and returns of crop production on Mr Rashid’s farm in 1973
Crop

Area planted
ha
1.8
0.16
0.036
0.02
0.016
0.02
0.04
0.04
0.04
0.04
2.21

Production
kg
7240
243
28
19
5
634
5
149
560
224

Approx. cost of
production
Tk
1888
149
19
10
5
20
30
50
25
125
2297

Produce sold
Amount
Return
kg
Tk
5001
6700
149
200
19
27
9
50
í
í
448
178
í
í
í
í
í
í
75
160
7315

Rice
Wheat
Jute
Millet
Tobacco
Tomato
Chilli
Water melon
Sweet potato
Aubergine
Total
Notes
1. Condensed from Table 3 in Bari (1974). Areas converted from acres to hectares. Production converted from
seers to kg: 1 seer = 0.933 kg.
2. In 1973, 7.8 taka (Tk) = US $1.
3. Costs of family labour and materials used not included.
4. Rice included all varieties.
5. Chilli production reduced by rain damage.
6. Of the 149 kg of water melons produced, 93 kg were stolen; the remainder were consumed.

period, he practised 61 different rotations (including different
rice varieties) on his 17 plots. Table 1 shows the costs and
returns of production of the crops that he grew in 1973.
Fazlul Bari’s report makes a blunt appraisal of the complex
environmental, social and economic conditions under which
Mr Rashid operated. Constraints included delayed sowing and
harvesting of crops in some years because of adverse weather
or soil conditions; delayed planting because of social problems
amongst farmers in irrigation groups; difficulties in
introducing dryland crops in irrigation command areas where
neighbours grew wetland rice; and inflated prices charged by
input suppliers and depressed prices paid by rice traders.
When I visited him in 1980, Mr Rashid had exchanged some of
his fields for different ones. He still had 17 cultivated fields,
with a slightly higher total area (2.83 v. 2.51 acres in the earlier
period). His homestead and a tank occupied 0.26 acres. Nine
of his fields were on Highland (above normal flood level), four
on Medium Highland (seasonally flooded up to 90 cm) and
four on Medium Lowland (flooded 90−180 cm). In general,
fields on the higher land were smaller than those on lower
land: averages of 0.11 acres on Highland, 0.16 acres on
Medium Highland and 0.3 acres on Medium Lowland. That was
in line with observations that I made elsewhere in Bangladesh.
Mr Rashid was a Model Farmer, and some of his plots were used
for trials or demonstrations. In 1980, he grew nine rice varieties,
all of them HYVs, and six different dryland crops (including
sugarcane) in a total of 15 crop sequences. Only seven of these
sequences were the same as those he had used in a total of 16
different sequences in the previous year. In going over his land
with Mr Rashid, it was clear that he knew why he was doing
what on his individual plots, and why he was planting different
crops or varieties in different years according to weather and
market prices.
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Price sensitivity
Ghulam Rabbani (1965) made a detailed statistical analysis of
jute production in pre- and post-partition India and the later
East Pakistan (now Bangladesh) between 1911-12 and 196263, omitting the World War I and II periods. Jute, the main cash
crop in the former Bengal state, is sown mainly on Highland and
Medium Highland floodplain soils in the pre-monsoon season
and harvested in the monsoon season. It is interchangeable in
farmers’ fields with broadcast-sown, pre-monsoon, aus rice,
and it mainly precludes a following monsoon season aman rice
crop from being grown. On suitable land, farmers like to include
jute in rotations periodically as a cleaning crop: broad-leaf jute
seedlings enable cultivators to see and remove weed rices and
sedges that are difficult to identify in broadcast-sown rice
fields. Jute is also less likely than aus rice to be destroyed by
early floods. In post-partition East Pakistan, jute averaged
about 6 percent of the total cultivated area compared with 88
percent covered by rice (all seasons), but with considerable
variations between years. In the 16 post-partition years, the
jute acreage varied by about 20 percent, reflecting changes in
the relative prices of rice and jute.
As stated by Rabbani: “… rice prices largely determine the
opportunity cost of using land for jute cultivation, since rice
production is usually to be foregone in order to grow jute. The
farmers’ choice as to grow more rice or jute in any particular
season is, therefore, likely to be influenced by the relative prices
of the two crops: more explicitly, by the price of jute the farmer
expects to get by marketing the crop (the so-called ‘harvest
price’ of raw jute) and by the price of rice he expects to have to
pay in order to buy rice (i.e. the ‘retail price of rice’). … In general,
the need for cash to purchase rice in the last three months or
so immediately preceding the aman rice harvest … is the main
incentive for growing jute in the jute belt.” In other words, as
I found later in Bangladesh, the farmers are not growing rice
and jute: they are growing taka (the Bangladesh currency).
Unfortunately, farmers can be over-sensitive to market prices:
too many jump the same way, creating wide swings in
production and prices between years.

Updating the information
The only exceptional features of Mr Rashid that I know of are
that his farm operations were studied and that he was a Model
Farmer, so that he may have experimented with more rice
HYVs than other farmers. However, my experience in travelling
throughout Bangladesh was that farmers’ holdings were
similarly divided over different land and soil types − indeed, I
found that farmers often rented in fields on land types that they
did not own – and that they grew a range of crops and varieties: I
recall seeing a farmer (without official prompting) testing 15
different crops or varieties in one field in a new tubewell
command area. Using fields on different land and soil types
enables farmers to diversify crop production and spread their
labour load over longer periods; it also provides insurance
against total crop loss by natural disasters such as drought and
floods, since not all land types, soils and crops will be affected
to the same degree.

in the 1960s and by Fazlul Bari in the 1970s are needed in
order to find out what farmers are doing now in different
agroecological regions and economic environments. In many
areas, the situations they described changed in subsequent
decades with the widespread cultivation of irrigated HYV rice
in the dry season. That has greatly reduced the area formerly
used for rabi pulses and oilseeds; it prevents jute cultivation
in the pre-monsoon season; and the number of HYVs of rice
grown is apparently less now than in the early years of HYV
cultivation around the Comilla Academy for Rural Development.
Additionally, power tillers have now largely replaced bullock
ploughing, enabling quicker turn-around between crops and
destroying the compacted plough-pan formed at ca 10−15 cm
with bullock ploughing, enabling deeper rooting.
Studies are needed not only in Bangladesh. They are also
needed in other countries to find out what farmers know about
the properties of the land that they farm and their sensitivity to
market forces, and how this knowledge could be built on to
test and introduce new crops/varieties and improved practices.
There are considerable differences between countries, and even
between different regions and cultures within countries. Even
in environments where shifting cultivation is practised, my
experience in Ghana and Zambia suggested that farmers knew
− from looking at the types and vigour of the vegetation −
the moisture-holding and fertility properties of the different
sites that they had farmed over several generations, and what
crops and crop varieties grew best where.
Such studies would be particularly relevant for those designing
and supporting Farmer Field Schools (FFS). In fact, FFSs –
where farmers are the ‘experts’ – would provide an ideal base
for making such studies, informal as well as academic. They
would also make appropriate study sites for students of
agricultural training institutes, colleges and universities, as
well as for environmental science, geography, sociology and
economics students (including TAAF scholars).
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Clearly, more studies of the kind carried out by Ghulam Rabbani
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Small-scale agro-industries for agricultural
sector growth: some practical examples
Brian G Sims1
Brian Sims is an FAO agricultural mechanization consultant with a special interest in Conservation Agriculture and
the CA equipment manufacturing sector.

Summary
Agri-business can drive the industrialization process in emerging
economies. Sustainably intensifying agricultural production
and adding value through processing is one route out of the
persistent poverty plaguing too much of the world. Linking
farmers to markets can be encouraged by supporting rural sector
agri-businesses such as vegetable production and packaging,
health food processing and enhancing high value crops for
local markets. The private sector has a role to play in the agribusiness supply chain through the provision of rural labour;
financial services; rural infrastructure; high and sustainable
agricultural output; equipment suppliers and repair and
maintenance service providers. The public sector roles include
investment in rural people (health and education); investment in
rural infrastructure to ensure access to functioning markets;
provision of financial services (especially where the private sector
is reluctant); and encouraging associations and cooperation.

sowing with permanent organic soil cover and species diversification both of main and cover crops. Yields are improved as the
environment is protected from degradation due to erosion and
nutrient mining. The sustainable intensification of crop
production through the employment of CA practices will lead
to higher yields and more produce. Further gains to rural
livelihoods can be made by adding value to these surpluses
through the development of agro-industries within the
agricultural sector.
Figure 1 illustrates the importance of a rising agro-industrial
sector on GDP per capita in a range of developing and emerging
economies. It can be seen that the contribution of agriculture
to GDP declines from 50% at low income levels to around 5%
at the high end of GDP/capita. However the share of agri-business
does the reverse and increases notably as GDP/capita rises to
reach a peak before levelling out. A further important point is
that the development of agro-industries raises rural employment
prospects and also accompanies the emergence of an array of
other industries that contribute to GDP (see Figure 17).

Introduction
The agriculture sector of developing economies is again in the
spotlight as the essential sector to develop in order to open the
way for poverty reduction. Most of the world’s poor are still to be
found in this sector and it is where most people in most developing
countries still make their living today. On a world-wide scale
the population balance is expected to continue to tip towards
the urban sector with 60% of people living in towns and cities
by 2030. For the moment, however, more than 70% of the
world’s poor live in rural areas.
We know that the world population will rise from the present
7 billion to over 9 billion by 2050 and we can also see that food
prices are rising. There are many reasons for this, speculation
and bio-fuel production are two of them, but increasing numbers
of mouths to feed with a degrading natural resource base will
add to food scarcity and drive prices up.
The development of the agriculture sector should be a far greater
priority for developing country governments than it is at present.
Not only does agriculture represent the potential for economic
activity for the rural poor, but a developed agriculture sector
also has the capacity to enhance human welfare, improve food
security, reduce poverty and better manage the environment
(de Janvry, 2009).
Better management of the environment will demand a widespread
switch to eco-friendly agricultural practices, and paramount
among these will be conservation agriculture. Conservation
agriculture (CA)2 is a rapidly spreading practice which improves and sustains crop yields over time by combining no-till
10

Figure 1. The share of agricultural production in GDP declines with economic
growth; whereas the share of agribusiness initially rises (Source: de Janvry, 2009)

Adding value to agricultural products
Many talk of the need to add value to agricultural products, but
practical examples are not always forthcoming for any given
situation. Whilst it is acknowledged that the application of any
agri-business will necessarily be site-specific, the following are
some practical examples encountered in South America and
sub-Saharan Africa.
Agroindústria Machadinho, Brazlândia-DF, Brazil.
Machadinho is now a vegetable processing operation but it
started life as a smallholder vegetable farm. The company
incorporates components of vertical integration:
1
2

www.engineering4development .co.uk
http://www.fao.org/ag/ca/
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• It has 7 ha dedicated to growing the vegetables required
(Figure 2). But it also buys in from neighbouring producers.
• It processes, packages and stores the incoming vegetables
(Figures 3, 4 and 5).
• It transports the finished product to the points of sale
(supermarkets in Brasilia).

A wide variety of vegetables is processed including, depending
on the cropping season, carrots, cauliflower, aubergine, chillipeppers, sweet peppers, cassava, pumpkin, potatoes, cabbage,
collard and lettuce. A total of 70 products are produced
through the year and this includes salad mixtures of various
vegetables.
The market strategy is to pre-prepare and hygienically wrap
vegetables in handy-sized packs aimed specifically at wealthy
people in Brasilia who have little time for food preparation. The
strategy is clearly working well and the factory claims to have
captured 70% of the Brasilia supermarket sales of pre-packed
salad vegetables.

Fig. 2. Machadinho vegetable garden.
The start of an agro-industry

Fig. 3. Washing collard

Crucially the Brazilian micro and small business support service
(SEBRAE)3 was involved at an early stage in the development
of the business. Their help included technical advice as well as
grants and access to finance to develop the business.

Drip irrigation for vegetable
production, Tetu Village, Laikipia,
Kenya

Fig. 4. Preparing pumpkin

Fig. 5. Packaged vegetables

In low-rainfall, seasonally dry regions it can make business
sense to produce out of season vegetables with drip irrigation
in greenhouses. This is the aim of Money Maker4 manual
pumps in Kenya (Figure 7) and the entrepreneurs who have
learnt the ropes are very enthusiastic about the business
opportunities.

The waste products are not yet fully used by the company.
Much is sold for animal (mainly pig) feed, whilst some is
retained for recycling as composted mulch (Figure 6).

Fig 7. Money Maker manual pump for smallscale irrigation (Photo: Stanley Mwangi)

Fig. 6. Waste recycling

Fig. 8. Elevated storage tank
feeding drip irrigation lines

The system starts with an excavated and lined water tank
which should have a capacity in the region of 50 m3. This can
collect water from any type of source, e.g. surface run-off from the
road, pumped from the river, captured from roof-top drainage.
Silt traps need to be incorporated for surface run off sources.

The business is of modest size employing a total of 32 people,
including the delivery drivers. The vegetable facilities and
processing equipment includes the following:

From the reservoir, water is pumped with a Money Maker pump
either directly to drip irrigation lines or to elevated storage
tanks which then feed the drip lines (Figure 8).

• Cold store
• Dirty room where fresh vegetables arrive and are
pre-processed
• Vegetable turbo-washer
• Rotating knife chopper
• Drying centrifuge
• Vacuum packer
• Cling film wrapper

The standard Money Maker starter pack includes six 15 m drip
lines. Further lines can be added when required. The basic
package comprises the lined water tank with a net cover, a
feeder tank, drip lines and pump and costs US$750.
3
4

www.sebrae.com.br
www.kickstart.org
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Many systems can include multiple drip lines irrigating a variety
of outside vegetables such as: kale, cabbage, peppers, pumpkin,
passion fruit and coriander. But the highest returns, and therefore
the centre of the production effort, are plastic-covered greenhouses
producing tomatoes for the local market (Figures 9 & 10).
The greenhouse pictured cost US$1000 and the production relies
on technical assistance from Syngenta. The producers are
members of a Producer Marketing Organization which ensures
that the best prices are procured for horticultural products and
also acts as a bargaining body for input purchase.

believe it can prevent the development of diabetes (Figure 12).
A further sophistication is to package the ground toasted linaza
seeds as a powder for sale in health food shops (Figure 13).
Aloe vera, known as aloe in English and as sábila in South
America, has a long list of medicinal attributes ranging from
antibiotic to wound healing and cancer-curing, to skin
beautification. It can easily be prepared in the house by cutting
the leaves and removing the gelatinous pulp with a small spoon.
This pulp is then liquidized and can be stored for future use
when it is mixed with fruit juice and drunk. To make a syrup for
treatment of internal disorders it can be mixed with honey (and
even a dash of rum if so desired) and taken by the spoonful.
Growing sábila is easy (it is vegetatively propagated and fast
growing) and so the commercial production of sábila juice is
an attractive cottage industry (Figure 14).

Peanut roaster for home use
Fig 9. Greenhouse constructed with plastic
sheeting on a local timber frame

Fig 10. Tomatoes drip
irrigated in the greenhouse

Processing crops for the health food
market

The remarkable ingenuity of one specialist artisan in Nakuru,
Kenya, has transformed his household finances and started a
machinery cottage industry that cannot keep up with
demand. The artisan uses the drums from discarded washing
machines and fits them into a frame over a charcoal-burning
tray. Through a chain and sprocket transmission system, the
drum can be rotated by electric motor or by hand and the heat
from the charcoal roasts the peanuts inside the drum (Figures
15 and 16).

In Cochabamba, Bolivia, the relatively prosperous middle class
population constitutes an ideal market for processed locally
grown crops; these include linaza (linseed – Linum
usitatissimum) and sábila (Aloe vera). Both of these can be
processed to produce products which are deemed to improve
the health of the consumer in some specific way.

Fig. 15. Discarded washing Fig. 16. Charcoal tray beneath the rotating drum.
machine drum used as a
peanut roaster.

The artisan’s wife roasts peanuts at home and then packages
them for sale at the local supermarkets. In this way the value
of their peanut crop is greatly enhanced, and the market for
peanut roasters grows as neighbours realize the value of the
enterprise.

Fig, 11. Linaza seed is roasted and ground

Role of the private sector

Fig 12. Street sale of liquid Fig. 13. Bottled powder

Fig. 14. Sábila (Aloe vera)
juice packed and on sale

Linaza seeds (Figure 11) are toasted, ground and boiled with
lemon and sugar. All this can be done with modest equipment
at a household level and is typically the work of rural women.
The liquid linaza is then taken to town and sold to people who
12

In today’s economic climate, it is the private sector that needs
to react to market opportunities, although there is, of course,
a vital role for the public sector, as will be underlined in the
following section. For an agricultural processing industry to
thrive it will necessarily be the product of the actions of a variety
of interconnected stakeholders in the private sector. Some of
these are indicated in Figure 17 where it can be seen that
productive and successful producers (which will increasingly
mean those who practise conservation farming as greater pressure
is put on natural resources which urgently need to be
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protected) provide the input to the agricultural processing
industry. However for the industry to prosper it will need linkages
with a number of other stakeholder groups before the product
can reach the consumer. As the industry grows, extra labour
may be required, and this may mean that access to financial
services will be necessary. Equipment may need to be bought
in and repair and maintenance services are required to keep
the industry functioning. Retail outlets must be sought and
nurtured so that the product can reach the consumer. And
there may be the need for community infrastructure construction
and maintenance to ensure that produce can reach the markets.

Policy implications
We have seen that investment in the rural sector is a vital
ingredient for growth in pre-industrial economies and there
are usually some fairly specific areas where public sector policy
should direct investment. Perhaps the most important of these
is investment in rural infrastructure. The private sector may
take the initiative on a local scale, but the investment needed
in roads, water and electricity will usually be the result of public
sector policy making. Poor rural infrastructure will act as a
powerful brake on rural and national development and will also
act as a drain on capital reserves as the costs of maintaining
transport vehicles on inadequate roads will be high. The provision
of telecommunications infrastructure will normally be left to
the private sector to install and maintain (although some regulation
may be required to control excessive exploitation in monopoly
situations).
A second important area for public sector investment is in training

a role to play in ensuring that credit services are available in the
rural sector at a price that the intended beneficiaries are able to
afford.
Finally a public sector policy to encourage associations and
cooperation is beneficial. Associations tend to incubate innovative
thinking and this is beneficial to all stakeholders (see the Producer
Marketing Organization example of the drip-irrigation farmers
in Kenya). Ministries of industrialization and trade generally
understand the synergistic value of associations and encourage
their formation through the provision of incentives such as
operating premises, technical assistance, quality control and a
steady market.

Conclusions
Development of the agricultural sector through agri-business
creation has a far greater impact on poverty alleviation than
the development of high technology ventures (as, for example
in India). These tend to exacerbate polarization and result in
continued poverty.
Nurturing agri-business development requires investment in
rural people. A crucial role of the public sector is to invest in
this resource through health care provision and educational
opportunities.
To encourage farmers into agri-businesses it is necessary to
ensure that functioning markets exist and that there is good
access to them. Financial services also often need to be readily
available at affordable prices.
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Fig. 17. Agribusiness supply chain interactions from producer to consumer

and education. Although the private sector can play a major
role in the delivery of these services, a deliberate policy decision
must be made to ensure the flow of the needed services. Basic
education is, of course, fundamental to the growth of any
economy, but the provision of specific training to nurture and
grow the agribusiness sector is often a necessity which is
lacking. Training will often be needed in financial planning and
business skills, as well as in the specific technical skills which
may be needed to transform agricultural products to valueenhanced food items.
Private sector banks are often reluctant to invest in small-scale
rural development projects. And even if they are willing to
participate in the development of the sector, their rates are
often beyond what budding agribusiness entrepreneurs may
be willing to pay. In this case the public sector may well have
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News from the Field 1

DFID support for the World Soil Survey Archive
and Catalogue (WOSSAC)
R Neil Munro (UNEP Archive Scanning Project, Khartoum,
neil.munro@dial.pipex.com)
Ian Baillie (Bedford, i.baillie@tiscali.co.uk)
We wish to clarify that the statement in the TAA’s Agriculture
for Development (No. 15, Spring 2012 edition, page 12) that
“DFID has not contributed” to scanning the WOSSAC archive
refers to the situation in the UK, where applications for DFID
support have been unsuccessful.
However, WOSSAC is happy to acknowledge that it did benefit
from the Sudan country operations of the UNEP Post Conflict
and Disaster Management Branch in Geneva, which, unknown
to WOSSAC, was funded by DFID UK Aid. Benefits to WOSSAC
from that project include the use of a Bookeye 3 scanner for
some months. As a result, WOSSAC now hosts an open-access
on-line Sudan-related archive of 1578 maps and 687 documents.

The scanner now operates in Khartoum where UNEP continues
to scan legacy data, some of it part devoured by termites,
gleaned from various Government libraries, information centres,
and private collections. Some of the scanned materials are
starting to be distributed throughout Sudan to departments and
development projects to form the cores of a new generation of
electronic libraries and databases, to show researchers and
development workers what was done in the past, and most
importantly to show that it still has relevance! At UNEP we are
pushing hard to have these materials put to good use. Some
details at:
http://www.unep.org/disastersandconflicts/CountryOperations/
Sudan/Environmentalpolicy/ArchiveScanningProject/tabid
/79285/Default.aspx

Improved management of farmyard manure and
onfarm monitoring of soil fertility in the Middle
Hills of Nepal
B.K. Bishwakarma, R. Allen, N.P. Rajbhandari, B.K. Dhital, who work in the Sustainable Soil Management Programme,
Kathmandu; D.B Gurung, who is Soil Chemist at Nepal Agricultural Research Council, Khumaltar, and I. C. Baillie,
who is at National Soil Resources Centre, Cranfield University, UK.
Management systems on the very small farms in the rugged
terrain of the Middle Hills of Nepal are characterised by close
integration of crop, livestock, and forestry. Crop rotation,
fallows, grazing of crop residues, zero grazing, and the application
of farmyard manure (FYM) have enabled farmers to sustain
substantial rural populations at subsistence levels. Part of the
livestock fodder came from browsing or lopping of woodland,
and some off-site nutrients were imported onto the arable land
via FYM. Although an integral part of the traditional
system, the FYM was haphazardly managed, with bedding casually
laid, FYM stored in the open, and spread when convenient. This
resulted in deterioration and nutrient losses.
Large and rapid increases in the population and in the number
of farming families, the recent civil disturbances, the need for
marketable surpluses and cash incomes, and the depletion of
family labour by schooling and migration to both the urban
areas and other countries have put substantial stresses on the
traditional systems. Arable cropping has extended into more
marginal lands but farm sizes have decreased, fallows have
shortened, and cropping has intensified. Woodlots have shrunk
and are now further away, and the quantities of FYM and its
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imported nutrients have decreased relative to the enlarged
arable areas.
There have been several projects in different parts of Nepal aimed
at modifying farming systems to accommodate the increased
pressures. The need for improvements is particularly acute on
rainfed arable lands, as these do not have the benefit of
nutrient imports in irrigation water. Common components in the
various programmes have included increased legumes and
vegetables, inorganic fertilisers (mainly urea), and the planting of
livestock browse trees, either in dedicated woodlots or as soil
conservation strips on bunds and field margins.
Since 1999 the Swiss-funded Sustainable Soil Management
Programme (SSMP) has promoted a flexible package of
environmentally and socially appropriate sustainable soil
management (SSM) techniques in the Middle Hills (SSMP, 2009
& 2010). The package for the rainfed arable lands includes:
improved FYM; integrated plant nutrient and pest
management; cultivation of legumes, forage, fodder, vegetables
and other cash crops, such as garlic and ginger; and better use
of crop residues. Inorganic fertilisers are used where appropriate,
but they are expensive, not consistently available, variable in
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composition and quality, may pollute local water resources,
and are reputed to make tillage more difficult.

decreased crusting and clodding. Some particularly mentioned
improved crops in drier periods.

SSMP particularly emphasises improved management of FYM
and recommends: improved design and management of cattle
sheds to facilitate the handling of FYM; collection systems for
cattle and buffalo urine; urine admixture into FYM; systematic
laying and turning of bedding materials so as to absorb the
added urine; shading of FYM from direct sunlight in the shed,
pile, pit and field so as to minimise N volatilisation and prevent
desiccation; shelter against direct rainfall and runoff to
minimise erosion and leaching; and moderate moistening of
heaps when necessary

Fig. 2. SSM effects on FYM and topsoil nutrients. (Blank = aggregate before
SSM; shaded = aggregate after SSM)

This is not a ‘with/without FYM’ comparison, as the traditional
system includes FYM and there were no significant increases
in livestock numbers and crop residues in the early years of
SSM. The protection of the FYM heaps may slightly increase
the volume of FYM that reaches the fields, but the effects noted
here are attributed more to improved FYM quality than to
increased quantity.

Fig. 1. SSM management of FYM in the Middle Hills of Nepal (layering,
protection from sun and rain, and admixture of livestock urine)

SSMP periodically samples and analyses FYM and soils on a
network of benchmark farms. The data used here come from over
300 farms between 800 m to 2,000 m a.s.l., with temperatures
12 - 25°C and annual rainfall of about 2,000 mm, mostly during
the June to September monsoon. The soils are freely drained,
stony, and slightly acid loams, with much silt and fine sand.
Prolonged cultivation has left many with low contents of
organic matter and available nutrients. Because of statistically
significant inter-annual variations, the data were analysed as
separate time series.
N contents of FYM increased substantially and significantly in
three of the five series and in aggregate (Figure 2). There were
increases in topsoil organic matter (SOM), total N and, to a
lesser extent, available P. The most consistent effect was for
topsoil SOM, which increased in all series and in aggregate. In
four of the six data sets the increases were significant (p<0.05).
The pattern for topsoil total N was similar but slightly less
consistent, with significant increases in aggregate and in three
series, a non-significant increase in one series, and a small but
significant decrease in another. The effect on topsoil available
P was substantial but even less consistent, with significant
increases in aggregate and in two series and insignificant
decreases in the other three. Soil pH values varied little. There
were significant decreases in soil K in three series and in
aggregate, a non-significant decrease in the fourth, and a small
but significant increase in the fifth. The decrease in K after
SSM was unexpected, as the FYM contains K, and is
attributed to sequestration by the increased organic matter.
About two thirds of the farmers reported easier tillage, increased moisture availability, better soil aggregation, and

An important positive feature of on-farm monitoring is the
local participation. Farmers and extension workers feel ownership
of the data and their implications, and this facilitates extension
and adoption. Another positive feature is that the treatments
are investigated under farm conditions and implemented with
resources available in everyday life. Also, the execution of the
field operations by farmers makes the monitoring relatively
cheap, enabling large numbers of cases to partly offset the high
variability between operators. A substantial disadvantage is the
skewing towards more progressive and successful farmers.
Even if initially representative, the group tends to end up
weighted towards the more enterprising farmers, because their
less well-resourced neighbours are more likely to be affected
by financial or logistical problems and to drop out. This
wastage means that researchers cannot prescribe the size and
structure of the final data. Nonetheless, on-farm monitoring
of FYM and soil fertility in this project has been useful in SSMP
for project planning and for farmer and staff motivation.

References
SSMP, (2009 & 2010). Farmer profiles from the Mid-hills of Nepal, 1 & 2.
Sustainable Soil Management Programme, Kathmandu.
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Global Warming - is it real,
and should we worry?
Part 1 - is it real?
Hereward Corley1
Hereward Corley was head of research for Unilever Plantations for 15 years, and is now an independent consultant
on plantation crops, working mainly on oil palm and tea. He claims that he is not a climate sceptic, but simply
a sceptic, as any scientist should be.

Summary
Over the last century atmospheric carbon dioxide levels have
risen steadily, largely as a result of man’s activities, and global
temperatures have also risen. This association is the basis for
the claim that global warming is man-made, and that drastic
steps must be taken to reduce CO2 emissions if further warming is to be prevented. However, I show here that the precise
effect of rising CO2 level on climate is still uncertain, and that
other factors may also have contributed to the temperature rise.

The greenhouse effect

level of a greenhouse gas may be expected to disturb the
equilibrium temperature, and over the last century temperatures
have risen. The simultaneous rises in CO2 and temperature are
quoted as proof of man-made global warming. We are told by
politicians and some climatologists that “the science is settled”,
and “the facts are beyond dispute”, and I believe many scientists
accept the simple physics of the argument, and do not investigate
further. However, it is important to remember that a correlation
does not prove cause and effect, and a large body of ‘climate
sceptics’, including many eminent climatologists, argue that
the science is far from settled.
In this paper I will consider the following questions:

The earth is warmed by solar radiation, heat being retained by
the ‘greenhouse effect’. Put simply, the short wavelength solar
radiation penetrates the atmosphere without being absorbed;
this warms the earth, which radiates heat at longer wavelengths.
Some of this longer wavelength radiation is absorbed by
‘greenhouse gases’ in the atmosphere, the main ones being
water vapour and carbon dioxide (CO2). This absorption of
radiation, which would otherwise escape to space, warms the
atmosphere to a global average of about 15 °C, about 33 °C
higher than it would be without the greenhouse gases.

1 Are global temperatures really rising?
2 Are current temperatures unprecedented?
3 How much of the rise is caused by rising CO2 levels?
In a subsequent paper I shall look at the effects global change
will have on crop growth if it continues as predicted, and what
should we do, if anything, to address the situation.

Are global temperatures rising?
The answer to this is ‘almost certainly’. There are some problems:
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Figure 1. CO2 level measured in ice cores from the Law Dome, Antarctica,
1010-1975 (75-year running means; scale not from zero, so increase
exaggerated) http://cdiac.ornl.gov/ftp/trends/co2/lawdome.combined.dat

Figure 2. Satellite and ground-based records of global average temperature
Surface data: HadCRUT data set, from http://wattsupwiththat.com/resources/
Satellite data: Univ. Alabama, Huntsville (UAHhttp://www.drroyspencer.com)

The level of CO2 in the atmosphere is rising steadily (Figure 1),
mainly because of man’s activities (e.g. burning fossil fuels and
deforestation), reaching 390 ppm in 2011. This increase in the

1
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This paper is an abbreviated version of one published in The Planter (88:
29-55, 2012 – readers wanting more detail can obtain the original from
the author at Herewardc@aol.com), and is based on a talk given to the
Tropical Growers’ Association in London, April 2011.
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temperature data have to be averaged to give global figures,
extrapolated to cover areas, such as the oceans and poles, without
stations and adjusted for known sources of bias. There are
questions about uneven coverage, poor siting of weather
stations, changes in measuring equipment, urban heat effects
and statistical methods, but satellite measurements, which
cover the entire globe without the need for extrapolation,
show a similar warming trend to ground-based data. Since
satellite records started in 1979, temperatures have risen by an
average of 0.014°C per year, or 1.4°C per century (Figure 2).
Ground-based data indicate a rise of about 1.6°C per century.

Is the temperature rise
unprecendented?
Temperatures before instrumental records began are estimated
from ‘proxies’: tree ring widths, isotope ratios in ice cores,
stalactites and sedimentary deposits, and so on. These are the
basis for Figure 3, which shows the Mediaeval Warm Period
(MWP) and the Little Ice Age (LIA), both occurring while
atmospheric CO2 level was fairly constant (Figure 1). A
reconstruction by Mann et al. (1998) supposedly showed that
the recent temperature rise was unprecedented, and the ‘Mann
hockey stick’ featured strongly in the Intergovernmental Panel
for Climate Change (IPCC) 3rd Assessment Report. However,
it has been shown that this work involved highly selective
choice of data, and used a statistical method which produced
‘hockey stick’ curves even with random data as input (McIntyre
& McKitrick, 2003; Montford, 2010). In contrast, over 170
different studies indicate that the MWP was at least as warm as
today (summarised at www.co2science.org).

Figure 3. Temperatures over the last 2000 years, showing the Mediaeval Warm
Period (MWP) and the Little Ice Age (LIA), based on non-tree ring proxies for
temperature (Loehle & McCulloch, 2008 - redrawn from data archived at
http://www.econ.ohio-state.edu/jhm/AGW/Loehle/)

Today’s temperatures are not unprecedented. Climate has always
been changing, for many natural reasons besides atmospheric
CO2 levels. The IPCC (2007) stated that “most of the warming
in the last 50 years is very likely due to increasing greenhouse
gases”, but if the MWP was caused by natural fluctuations in
climate, can we be sure that today’s temperatures are not also
due to natural cycles?

Is the temperature rise caused by
rising C02?
It is generally accepted, based on the physics of absorption of

infra-red radiation by CO2, that a doubling of atmospheric CO2
would cause a rise in temperature of about 1.2°C, if
everything else were unchanged. However, everything else will
not remain unchanged. First, there are numerous feedback
effects, some positive and some negative. As an example, rising
temperatures will increase evaporation from water surfaces,
and so increase atmospheric water vapour. As water vapour is
a greenhouse gas, this gives positive feedback, but water
vapour also forms clouds, which reflect incoming solar radiation,
so reducing temperatures and giving negative feedback. There
are also other factors which affect climate: solar activity, volcanic eruptions, smoke and other particles in the atmosphere,
land-use change affecting reflection of solar radiation, and so
on. The climate also exhibits long-term cycles which are not
well understood: best-known is the El Niño Southern Oscillation
(ENSO), but there are also cycles with much longer periods (see
below).

Computer models of climate
To try to understand the interactions of feed-back effects and
other factors, climatologists have used computer models. The
IPCC (2007) used projections from a set of over 20 different
models to estimate how the climate may change over the next
century.
Model projections for the future cannot be verified, but we can
look at how the output fits with past records. Over the last
millennium, temperature has fluctuated during periods when
CO2 did not change (Figure 3, Figure 1); conversely, CO2 has
recently risen appreciably, but Figure 3 shows that presentday temperatures are not unprecedented. These discrepancies
indicate that CO2 may not be the only factor involved, and that
we should look into the models in more detail:
• As noted above, doubling of CO2 from 350 to 700 ppm would
raise temperatures by about 1.2°C, other things being
unchanged. (The effect of doubling CO2 is called ‘climate
sensitivity’.)
• Since 1979 CO2 has increased by about 50 ppm (Figure 1),
so a proportional rise of about 0.17°C (1.2 x 50/350) since
then would be expected.
• However, the satellite records (Figure 2) indicate an actual
rise of about 0.42°C.
• To explain this rise being more than twice as much as
expected, either there must be positive feedback in the system,
or there is some other factor superimposed upon the CO2
effect. Without positive feedback the effect of rising CO2
alone is too small to explain the temperature rise.
• The models used by the IPCC all include positive feedback,
and have a climate sensitivity between 2.1 and 4.4°C.
When actual climate data are studied, rather than models,
indications are that the net feedback may be negative, with
lower climate sensitivity (Ramanathan et al., 1989; Forster &
Gregory, 2006; Paltridge et al., 2009; Spencer & Braswell,
2011), contradicting the model assumptions. Estimates based
on observations, not climate models, are summarised in Table
1. Most estimates are below the IPCC range, and many are less
than 1.2°C, indicating negative feedback. This suggests that
the IPCC models may be exaggerating the effect of CO2, and
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Calder, 2007). More cloud would reflect incoming radiation, so
that the effect of variation in solar activity might be amplified,
and could be greater than would result from the variation in
solar energy alone. Erlykin & Wolfendale (2011) concluded
that the effects of cosmic rays on cloud cover were negligible,
but more support for the idea comes from Dragic et al. (2011),
Laken et al. (2010), Mendoza et al. (2010) and Scafetta
(2012a), and from recent work at CERN (Kirkby et al., 2011).

Table 1. Estimates of climate sensitivity (effect of doubling of C02 on
temperature)

down-playing or ignoring other factors which have contributed
to the temperature rise of the 20th Century.

Alternative explanations for
temperature rise
Spencer (2009) quoted an unnamed climate modeller as saying
“It has to be CO2 - what else could it be?” This question seems
to encapsulate the views of many climate modellers, but
unless feedback is strongly positive, which Table 1 suggests is
unlikely, natural variation must have contributed to the recent
temperature rise. There are several possible answers to the
modeller’s question, mostly involving clouds. The importance
of clouds in feedback was mentioned above, but is accepted to
be a major source of uncertainty in the climate models.
According to Frank (2010), model simulations of past cloud
cover show errors of up to 10%. More importantly, though,
cloud cover may actually drive climate changes through the
mechanisms discussed below, rather than simply reacting to
change in temperature. A change in cloud cover of only 2%
might be sufficient to explain all of the 20th Century warming
(Svensmark, 2007; Scafetta, 2012a). These effects on temperature
are expected to be cyclical, whereas the steady rise in CO2 is
projected to cause a steadily rising temperature.
Solar activity - Solar radiation fluctuates, following the sunspot cycle with a period of approximately 11 years, and effects
on climate therefore also follow an 11-year cycle. A good
relationship between solar energy and arctic temperatures over
the last century was shown by Soon (2005) (Figure 4), but
according to the models, the range of variation in total global
solar radiation is too small to directly explain much variation
in climate. The variation in summer insolation in the arctic is
much greater, though (Soon, 2007), and may affect global
climate through its effects on ocean currents (see below). The
resulting relationships between radiation and climate can be
seen on both decadal and millennial time scales (Soon, 2009).
The sun’s magnetic field also varies with the sun-spot cycle,
and this affects the cosmic ray flux reaching the earth (high
magnetic activity deflects cosmic rays, so the flux increases
during solar minima). Svensmark (2007) suggested that cosmic
ray particles may ‘seed’ clouds, so that cloud cover is greatest
when the magnetic field is weakest (see also Svensmark &
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Figure 4. Relationships between Arctic temperature, solar activity and CO2,
1875-2000 (reproduced from Soon, 2005, with permission)

Scafetta (2012b, c) described a climate model based on solar
activity and astronomical cycles, which showed no temperature
rise after 2000, in agreement with the data (Figure 2), and
predicted a total 21st Century rise of less than 1.2°C.
Ocean currents - The amount of heat stored in the oceans is
about 1000 times that in the atmosphere, so small changes in
ocean heat content can have large effects on atmospheric
temperature. For example, the ENSO cycle involves changes in
currents, so that warm water from beneath the surface is
redistributed, and one effect is that sea surface temperature in
the Eastern Pacific rises by up to 5°C. Such changes in sea
surface temperature will cause changes in cloud cover.
El Niño recurs every decade or so, but there are other ocean
cycles with much longer periods; for example, the Pacific
Decadal Oscillation (PDO) and the Atlantic Multidecadal
Oscillation, with cycle lengths of 50 - 70 years. Spencer (2008)
simulated 20th Century temperatures quite accurately using
the PDO alone. Again, correlations do not prove cause and
effect, but it should be clear that there are several possible
explanations for the trends in temperature over the last century,
quite independent of any anthropogenic CO2 effect.
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Conclusion

patterns and climate forcing over the past six centuries. Nature 392: 779-787

To answer the questions posed earlier, temperatures have risen
over the last century, but similar temperatures have occurred
in the last millennium. It seems unlikely that the rise is solely
attributable to rising CO2, and there are other plausible
explanations for at least part of the rise. Climate sensitivity is
probably low, so if CO2 does continue to rise, the effect on
temperatures may be smaller than projected by the IPCC
models, all of which assume high sensitivity.

Mendoza,V.M., Mendoza,B., Garduno,R. and Adem,J. (2010). Simulation of
the surface temperature anomalies in the Northern Hemisphere during the
last 300 years of the Little Ice Age using a thermodynamic model. Climate.
Res. 43: 263-273

In the second part of this paper I shall review the likely
consequences for crop production if CO2 and temperature do
continue to rise as projected.
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International Agricultural Research News
Commission
on
Sustainable
Agriculture
and Climate
Change
The Commission on Sustainable
Agriculture and Climate Change was
established by the CGIAR Research
Program on Climate Change, Agriculture
and Food Security (CCAFS), in February
2011, in recognition of the challenges
facing the world in trying to ensure food
security in the face of climate change,
population growth, widespread poverty,
food price spikes and degraded ecosystems.
With additional support from the Global
Donor Platform for Rural Development
and under the chairmanship of Sir John
Beddington, the UK Government’s
Chief Science Adviser, the Commission
brought together leading scientists
working in agriculture, climate, food
and nutrition, economics, and natural
resources from 13 countries around the
world.
The Commission’s final report ‘Achieving
food security in the face of climate
change’ was launched on 28 March,
during the ‘Planet Under Pressure’
20

conference in London; a preparatory
meeting for the Rio+20 Earth Summit.
The report identifies a series of key
policy actions needed to achieve food
security and reduce poverty, while making the world’s agriculture more

coordinated regulatory frameworks
and
appropriate
economic
incentives. What is required now is
the vision and courage to transcend
conventional sectoral approaches
and apply integrated thinking to the

sustainable and better able to respond to
global goals on climate change. The
report highlights specific opportunities
for action under the mandates of the
Rio+20 Earth Summit, the United
Nations Framework Convention on
Climate Change (UNFCCC) and the
Group of 20 (G20) nations.

management
of
agriculture,
aquaculture, livestock, forests and
water.

The
full
report
of
the
Commission can be downloaded at:
http://ccafs.cgiar.org/sites/default/files/
assets/docs/climate_food_commissionspm-nov2011.pdf

CGIAR Plan
for Rio+20
In preparation for the Rio+20 Conference,
CGIAR
Consortium
members
collectively prepared the following
7-point ‘call to action’ on how agricultural
research for development can
contribute to a more sustainable, foodsecure future (http://www.cgiar.org/consortium-news/cgiar-calls-for-action-atrio20/).
1/ We call on Rio+20 actors to adopt
cross-sectoral approaches that
facilitate broader partnerships,

2/ We urge Rio+20 actors to address
the unequal sharing of natural
resources and their benefits through
improved
governance
and
technology dissemination. Robust
land rights, more sustainable
management and use of agricultural
biodiversity, appropriate inclusive
decision-making, benefit-sharing from
forest goods and services, and
enhanced enforcement by forest
agencies, when appropriate, can all
contribute to reduced conversion of
forests and grasslands and more
sustainable management of natural
resources.
3/ We prompt Rio+20 actors to support
knowledge sharing systems that
engage with smallholder farmers to
improve the management of their
crops, livestock and natural
resources in order to increase
production as well as minimize
negative environmental impacts.
4/ We insist that Rio+20 actors support
the wide range of options currently
available to restore and better
manage degraded environments
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and ecosystems. Efforts need to
focus on scaling out these options
and encouraging their adoption
through
community-designed
programs.
5/ We urge Rio+20 actors to strengthen
and support local food production
groups, livestock herders and
smallholder farmers by investing
in agricultural research, strengthening
land and water rights, increasing
access to markets, finance and
insurance, and enhancing local
capacity, especially with regard to
the use of local agricultural
biodiversity.
6/ We request Rio+20 actors to endorse
the full implementation of the
International Treaty on Plant
Genetic Resources for Food and
Agriculture (ITPGRFA), which
promotes not only the conservation
and use of agricultural biodiversity
but also the equitable sharing of any
benefits that may arise from its use.
7/ We call on Rio+20 actors to make
a clear commitment to sustainable
agricultural systems that prioritize
food and nutrition security in order
to lessen the need for emergency
responses, thus reducing the human
toll of disasters and freeing funds,
normally dedicated to disaster relief,
to be used for preventive research.

27th May, Rijsberman wrote: “…if
anybody would have told me in 2007
that the centers would sign up to the
new constitution, vote in a Consortium
Board, set up a new international
organization and develop a portfolio of
CGIAR Research Programs – and that
the investors/donors would establish a
single Fund with a Fund Council, sign
up to a Joint Agreement, and commit
rapidly increasing funding to this new
system – with an incredible projected
growth rate as forecast by the centers of
30% to over $900M in 2012 – I would
not have believed it.” He went on to say
that among his priorities were building
stronger relationships with key

the extent possible, to maintain its
global research and training activities.
Many
members
of
ICARDA’s
international staff have been relocated
to the Centre’s regional offices and to
ILRI’s campus in Ethiopia. Although
there has been some disruption to
certain training programs and
international meetings, ICARDA has
been able to maintain most of its
research programme intact. As of the
time of writing, in mid June, the senior
management team and a number of
scientists remain in Aleppo where they
expect to successfully complete the
2012 harvest. The infrastructure at
ICARDA’s headquarters near Aleppo in

stakeholders, making sure that there are
clear expectations regarding the
products and services provided by the
Consortium Office, and helping lead the
development and implementation of a
performance management system for
the CGIAR as a whole.

northern Syria has so far been
unaffected and the germplasm
collections have all been duplicated and
sent to other gene banks, with about
70% being deposited in the Svalbard
Global Seed Vault in Norway. Due to
security concerns elsewhere in the
region, ICARDA’s collaborative research
activities in Yemen and Libya have had
to be put on hold, but activities in Egypt
and Tunisia continue as normal.

Dr Rijsberman, was trained as a civil
engineer in Delft University of Technology
in the Netherlands and subsequently
obtained his PhD degree in water
resources planning and management
and civil engineering from Colorado
State University, USA. He has extensive
international experience and was Director
General of the CGIAR’s International
Water Management Institute (IWMI)
from 2000 to 2007.

Geoff Hawtin

New Director News from
of the CGIAR ICARDA
Consortium
The CGIAR Consortium has appointed
Dr Frank Rijsberman as its new Chief
Executive Officer. In an open letter
issued upon taking up his position on

With the current deteriorating security
situation in Syria, ICARDA has had to
take special measures to ensure the
safety of its staff, germplasm and vast
wealth of information and knowledge,
while at the same time continuing, to
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TAA South-West Group seminar on ‘Agriculture in Malawi’
held at Bicton College, Budleigh Salterton, Devon, 10 May 2012
The Nyika Transfrontier Conservation Area
Harry Foot
Harry Foot was Honorary Secretary and Treasurer of the Nyika-Vwaza (UK) Trust from its inception in 2004 until April
2012. The son of a tobacco planter in Nyasaland, he subsequently served in the Administrative Service of the
Governments of Nyasaland/Malawi from 1958 to 1973.
Participants were reminded of the roles of the two Nyika-Vwaza
Trusts (NVTs) - one in Malawi and one in the UK - and the
signing of a Memorandum of Understanding in 2004 at
Chilinda, in the heart of the Nyika National Park, by Ministers
of the Malawi and Zambia Governments expressing their
intention to develop a Transfrontier Conservation Area (TFCA)
between their two countries. After almost eight years of
negotiations, this objective has at last been achieved, and the
Nyika Transfrontier Conservation Area (NTFCA) is now in
being. This is a 5-year project involving the participation of the
two Governments, the World Bank, Peace Parks Foundation
and Norway (Malawi), with the NVT (Malawi) being an
implementing agency.
During the eight years of negotiations, the original vision of a
project area of some 20,000 square km has been modified to
approximately one-third that size, but happily both the Nyika
National Park and the Vwaza Marsh Wildlife Reserve still form
part of the NTFCA. The Zambia section of the NTFCA has been
reduced and now comprises the Zambia Nyika National Park,
the Mitengi National Forest Reserve, and sections of the Lundazi
National Forest Reserve, part of which is proposed as the new
Chama Nature Park. The original concept of a central Foundation
with co-ordinating powers has been replaced with specific
NTFCA departments within the relevant Ministries of both
Governments.
Within the NTFCA project, NVT (Malawi) will continue to
implement its established annual programme of conservation
works as agreed with the Malawi Government’s Department of
National Parks and Wildlife and the NVT (UK) will continue to
provide funds for that programme. NVT (Malawi)’s responsibilities

are being increased as the NTFCA budget includes some US$
800,000-worth of new projects entrusted to NVT (Malawi) to
implement, some of which are across the international border in
the Zambia Nyika National Park. Some help will be provided
by the appointment of an Assistant Manager who will be
funded through the NTFCA budget. This person will be based
in Mzuzu with prime responsibility for Vwaza, thus enabling
NVT’s volunteer Managers to concentrate on the operations in
the two Nyika National Parks. These developments provide the
NVT (Malawi) with new challenges, especially working for the
first time within an international project, but it is encouraging
that an additional source of funding is now on-stream enabling
the conservation programme to be expanded. It is also gratifying
that NVT (Malawi) is trusted to be an implementing agent of
the NTFCA project in both Malawi and Zambia.
An interesting consequence of these developments is the boost
that is being given to the movement towards a scientific
approach to conservation issues. Already, as an NTFCA requirement,
environmental impact studies are necessary before some projects
are implemented and, very significantly, the NTFCA project
includes funding for the establishment of a Research Centre at
Chilinda. These changes chime well with the policy of the
Nyika-Vwaza Trusts which have already moved to make
informed decisions on scientific rationale by securing the
support and involvement of 17 Patroni Naturae, all scientists or
experienced nature conservationists.
Thus, with the reaffirmation by the two Governments of their
commitment to the conservation of the NTFCA, the future for
its precious fauna and flora looks hopeful.

TAA South-West Group seminar on ‘Agriculture in Malawi’ held
at Bicton College, Budleigh Salterton, Devon, 10 May 2012
Tiyeni Fund
John Crossley
John Crossley is the local representative of the Tiyeni Fund.
Tiyeni Fund, a UK registered charity committed to the reduction
of poverty in north Malawi, had first to ask, “what is the cause
of the dire poverty affecting the rural poor?” Look around you.
22

Trees lie cut and burnt at the roadside, the rivers run brown
with soil washed out from fields where maize is grown on
ridges which do not follow the contour and are left open at the
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ends. Twenty tons of soil are lost annually, according to a
World Bank survey, from every hectare of land in Malawi.
Working with four Community Based Organisations (CBOs)
in the Mzuzu area, Tiyeni has introduced a system of soil-care
designed to achieve two things – total infiltration of all rainfall
into the soil, and the steady build-up of soil organic matter.

Each of the CBOs has a communal garden and these have been
used both as a source of food for the orphans and the sick and,
at the same time, as a means of introducing an appropriate
method of conservation agriculture. The method starts with
marking the contours using a line level. Once marked,
substantial marker ridges with a ditch on the up-hill side are
dug and these are planted with vetiver grass for protection and
as a source of mulch. After this, meter-wide deep beds are
formed parallel with the marker ridges and intersected by raised

paths to form a grid within which all rainfall is retained. The soil
in the beds is loosened at depth by pickaxe and never
subsequently trodden on. (I have in my possession TAA member
Francis Shaxson’s sketches which led to the adoption of this
method).
The foundations of the garden having been laid, there is no
risk of erosion and of run-off from this piece of land to cause
flooding. Next is the build-up of organic matter in the soil.
Crop rotations are important here. Maize is grown in the first
year with a heavy dressing of organic manure plus a light
application of inorganic fertilizer given at intervals as the maize
matures. Cobs are harvested early (mid or late March) and all
the stalk and leaf is buried while still a bit moist. Peas or beans
are planted on top of this. In the second year, soya is grown,
fertilized only by the residues of the previous crop. At harvest,
the plants are cut, all the roots being left in the ground. In
year three, dzama (bambara groundnut) is grown, interplanted
with Tephrosia. Planting programmes are drawn up in
consultation with those working the land, and allowing
for occasional variation, but each of the demonstration gardens
has shown a gratifying revival of fertility.

As a result of the steady and visible improvement in productivity
– “look”, I was told at an early stage, “the weeds are growing
better!” – this method of soil-care is being taken-up by those
who have been working on the communal gardens to their own
land, and Tiyeni Fund’s small office is repeatedly being asked
to assist neighbouring communities to set up their own
demonstration gardens. Sadly these requests are beyond the
capacity of the Fund at present.
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Two strategic objectives for the development
of sustainable food production: crops with a
perennial habit and with N2 fixation
Alessandro Bozzini and Maddalena del Gallo
Alessandro Bozzini is an agronomist and geneticist, and a former FAO and ENEA Executive. Maddalena del Gallo is
Professor of Environmental Microbiology at the University of L’Aquila, Italy.

Two strategic objectives for the
development of a “sustainable
agriculture”
Considering the increasing importance of achieving a “Sustainable
Agriculture” model in order to improve the production of food
for an ever-increasing world population whilst minimising
agricultural environmental damage, we identified two very
important, achievable and strategic objectives for the future of
food production, using available biological, genetic and
agronomic technologies.
The first one, in our opinion, should be the transformation of
important cereal and basic food crops from an annual to a
perennial habit, in order to simplify crop management efforts
and to decrease production costs.
The second one is the development of technologies to insert
into the new perennial basic non legume crops the ability to fix
N2, through the development of symbiotic fungi and N2 fixing
bacteria (endophytic diazotrophs) to provide these crops with
a natural N supply and with an increased uptake of soil water
and other nutrients obtained by microbial symbiosis.

Feasibility of developing cereals and
other basic crops with perennial habit
Most of the genera of cereal and forage grasses and grain and
forage legumes used as basic food crops for man and livestock
nutrition contain both annual and perennial species, often quite
genetically close, in many cases allowing fertile interspecific
crosses. For example, in the genus Hordeum we find respectively
H. vulgare (cultivated and annual) and H. bulbosum, (wild and
perennial); in Secale, S. cereale and S. montanum, in Sorghum,
S. vulgare and S. halepense and S. almum (perennials); in millets:
Milium vernale and M. multiflorum; in rice Oryza sativa and O.
longistaminata; in oats Avena sativa and A. pratensis; in Panicum,
P. miliaceum and P. repens etc., all species respectively of annual
and of perennial habit. Also among several genera of forage
legumes we find in the genus Medicago, more than 20 annual and
5-6 perennial species; and in Eurasia more than 40 annual and 20
perennial Trifolium species are present.
An easy conclusion can be made: in several grass and legume
genera, the genetic control of annual or perennial habit could be
relatively simple. This is also confirmed by the presence of annual
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and perennial biotypes in the same species, like in Anthoxanthum
odoratum, in Poa annua, in Lolium perenne, etc. Also annual,
biennial and perennial biotypes are present in the species Medicago
lupolina. However, it is evident that nearly all herbaceous species
now domesticated for human and livestock utilization, producing
seeds with good storage potential and with good nutritional value,
have an annual habit. There are few domesticated perennial species
producing edible seeds. Cajanus cajan, a grain legume mainly
grown in Asia and Africa, is a rare example. The availability of a
perennial habit in most important grain crops could improve
sustainability in all those crops (Cox et al., 2002; Cox et al., 2010;
Glover et al., 2010).
Certainly, cereals do not, unlike legumes, have the ability to be
self sufficient in nitrogen through symbiosis with Rhizobium
bacteria. In fact, the cereal production progress of the Green
Revolution was based on the greater availability of synthetic
nitrogen fertilizers. However, other non legume species present similar symbiosis with micro-organisms, particularly with
Frankia, for example Casuarina, Alnus, Populus, Hyppophae
and Tamarix. If endophytic N2 mechanisms could also be
developed for perennial cereals and other important oil and
food crops, a fundamental step toward the increase of production
and decrease of production costs could be achieved, and the
impact would be particularly beneficial to poor farmers.
The first agricultural revolution, some 8000-10 000 years ago
on which our civilization was built, depended on the utilization
of mainly annual or seasonal species of cereals, grain legumes,
oilcrops and vegetables, but these original crops have some
basic limits that could now be overcome with the help of modern
bio-technologies.

Present cultivation technologies
An annual species, like a cereal, a grain legume, an oil crop, etc. has
traditionally required annual or seasonal cultivation with specific
soil tillage, in order to eliminate the remnants of the previous
cultivation, the preparation of a new seed bed, a particular
fertilization and control of different weeds, diseases and parasites,
although, today, conservation agriculture attempts to eliminate
excessive soil disturbance. Specific irrigation and harvesting
technologies may be required, all of which need specific tools,
modalities and timing for the several operations required by each
species cultivated in rotation. Moreover, in areas where erosion
problems exist, particularly on sloping soils, annual species could
favour the erosion process. After harvesting and with the remaining
bare surface and subterranean biomass and micro-channels left
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in the soil by the dead roots, wind and heavy rainfall can remove
the top, more fertile, soil, although the effect will be exacerbated if
the residues are removed or buried. Also, the utilization of fertilizers
provided for an annual crop, both organic and chemical, is limited
to the few months during the growth period. After the death of the
crop, a good part of useful fertilizers left in the soil, particularly N
and K, could be dispersed or leached by rains and then lost for
agricultural production, and could induce pollution of water and
soils elsewhere; but again conservation agricultural practices will
minimise these effects. All these factors militate against
agricultural environmental sustainability and profitability.
A perennial species however, has a much deeper and more abundant
root system and, even if less active during the period of vegetative
rest, could better absorb water and utilize fertilizers over a longer
period. The vertical and horizontal expansion of the vegetation
and root system are also better able to counteract any superficial
erosion effects. Furthermore, a perennial species should have
greater genetic resistance to pests and diseases. If not, the farmer
could always use the same pesticides as used on annual crops
during the cultivation period.
We can conclude that the present phase of development of
agricultural technologies reflects the results of the so called
second “Green Revolution”, realized after the Second World War.
This comprised the utilization of genetically improved cultivars
and hybrids, of very effective fertilizers and pesticides, the diffusion
of mechanization, and the availability of energy for most of the
operations of soil and crop management, harvesting, processing,
transport and distribution of products. With all these concerted
efforts, basic food production was able to cope with most of the
exponential increase of population, particularly in the developed
world. However, the Green Revolution should now be superseded,
since it is based on annual crops, most of them with a long, and few
others with very short, domestication history (e.g. sunflower,
triticale). Now we need to take the next step for the development
of an “Evergreen Agriculture Revolution” as Prof. Swaminathan
announced some years ago.

Present efforts for developing
perennial cereals, grain legumes
and oilseeds
Recently, the possibilities and prospects for the development of
perennial biotypes of most important cereals and grain legumes
have been published, generally based on crosses with wild
perennial species with which crossing was possible. Moreover,
with molecular technologies now available, we can identify genes
controlling the perennial habit in related wild species and transfer
this character into the domesticated annual species to produce
rapid and safe results. Such a new and revolutionary programme
was described in a paper published by Glover et al. (2010). The
authors forecast at least some 10-20 years of intensive research
in this field before producing productive new perennial cultivars
available to farmers. This paper instigated many reactions on
the internet, both positive and doubtful, mentioning several
problems connected with its realization. Some researchers,
particularly geneticists of the former Soviet Union, had
explored the possibility of obtaining perennial wheats by crossing
lines of Triticum with perennial Agropyrum species, but only

recently has research in this direction been intensified. Already
perennial ryes are available through crosses of S. cereale with
S. montanum. Also, in the Far East, research is in progress in
order to obtain perennial rice cultivars. In other important
cereals, like sorghum, barley, millets etc., wild perennial species
are possible donors of this character. Certainly, good and rapid
results in some species could be obtained if specific
financial support could be made available.

Association of endogenous N-fixing
and other bacteria with perennial crops
Since 1970, a group of Brazilian scientists from EMBRAPA led
by Johanna Döbereiner (who won the UNESCO Science award
in 1989), discovered that several cereals and other tropical
grasses harbour - inside the plant or in association with their
roots - an abundant and varied N2-fixing microflora. Azospirillum
sp. and Herbaspirillum seropedicae were isolated from maize,
sorghum and rice, whereas Gluconoacetobacter diazotrophicus
was isolated from sugarcane. The discovery of
Gluconoacetobacteria led in Brazil to a tripling of production
of sugar and bioethanol. Later on, many other bacteria were
isolated from these N2-fixing associations (Oliveira et al., 2009).
The nitrogen-fixing ability of these bacteria was later confirmed
by Christine Kennedy and her co-workers using 15N2
incorporation and nif-mutants (Hirsch, 2009).
Biological nitrogen fixation (BNF) as a primary source of N for
agriculture has diminished in recent decades because of the
increasing amounts of N fertilizers used for the production of food
and cash crops (Hartmann and Bashan, 2009; Bashan et al., 2011).
However, international emphasis on environmentally sustainable
development, with the use of renewable resources, is now likely to
focus attention on the high potential role of BNF in supplying
practically cost-free N for many crops. Grassland ecosystems are
normally self-sustaining because they are based on a continuous
recycling of produced biomass by soil microorganisms and the
development of mycorrhizas. Mycorrhizas could contribute
substantially to the nutrition of the crop, particularly to phosphate
nutrition and water uptake, but they can also serve as carriers of
endophytic bacteria within the host plant.
Regarding the nitrogen-fixing bacteria associated with grasses,
inoculations of individual species have failed to produce very
promising results. Azospirillum and other bacterial species have
been tested for years in association with various crops, but the
results were frequently inconsistent and not reproducible. Research
using new molecular methods applicable to microbial ecology has
now shown that the plant root supports a very complex ecosystem.
Microorganisms are essential to drive the root ecosystem, but they
need to work in cooperation with and between different species.
Single species inoculation often does not compete with the local
autochthonous microflora. Inoculation with synergistic bacterial
species forming a more competitive biocoenosis, are yielding much
better results. This situation is also relevant to the human species.
Bacteria living inside the body are 10 times more numerous than
all the cells of the body, and good health of the intestinal system is
normally based on a symbiotic bacterial relationship. We should
also recognize that plants need a "probiotic microflora" in order to
aid their nutritional soil-roots patterns.
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Plants also need a microflora associated with the roots that can
degrade and recycle any waste and residue resulting from root
activity and growth. The development of an adapted and specific
microbial association living in symbiosis with perennial cereals or
oilcrops could help to solve this potential problem. The presence of
plant-probiotic microflora could also promote production of
substances that stimulate growth. Moreover, the presence, in a
certain area, of the same crop genotype for several seasons could
imply the need for higher resistance to specific and important
parasites. Endophytic bacteria can actively counter the attack of
pathogens and help the plant in responding to climate change
(Caballero Mellado, 2006; Compant et al., 2010). Certainly, several
problems must be addressed in the cultivation of perennial crops,
but the plant-soil microorganism ecosystem in a perennial crop
must have more time to stabilize and become more productive
than in an annual crop. The mycorrhizal system would be less
disturbed and would be better able to play a positive role in the
plant development, health and production.

Conclusions

disciplines involved, we would stand a better chance of increasing
and stabilizing agricultural production, decreasing its cost, and
maintaining a physical stability and a biological equilibrium within
the agricultural soil biocoenosis.
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Newsflash
The death of British farmland?
Report of a meeting of the All-Party Parliamentary Group on Agroecology, House of Commons, 25 April, 2012
Speakers: Prof. M. Kibblewhite, Cranfield University; Dr C. Clutterbuck, City University; Dr P. Melchett, Soil Association
Both the first two speakers spoke of soils
more broadly than in the context of British
farming, emphasising their role as living
systems. Professor Kibblewhite identified
three priorities: a more rational approach to
land use allocation, pointing out that urban
sprawl was consuming vast areas of the
most valuable agricultural land; the need to
control soil degradation and erosion; and the
need to build up soil organic matter contents.
The British government, he said, had no soil
and land use strategy, and was amongst the
countries blocking a European strategy. He
suggested that Soils of Special Scientific
Interest be identified.
Dr Clutterbuck, as a zoologist, pointed out
that soil quality was not merely a matter of
NPK contents: organic matter played a vital
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role. The use of herbicides had led to the
death of half the original soil animals; this
was increasing CO2 and N20 release to the
atmosphere. We had a duty of care for the
soil. Lovelock had pointed out that modelling
of climate change should take not only
chemistry and physics into account but also
biology, as soils play a major role in regulating
earth-atmosphere exchanges.
Dr Melchett related the experience of the Soil
Association on its farms in Norfolk. Before
they had taken over the farms, the advent of
chemical pesticides in the 1960s had led to a
drastic reduction in the grey partridge
population, but numbers had doubled from the
near-extinction level since they introduced
organic farming practices 15 years ago. He
described successive pernicious onslaughts

on soil health from excessive use of N
fertilisers, then herbicides and fungicides,
and now systemic herbicides. With organic
practices, soil organic matter contents on
their farms had doubled in 15 years.
None of the speakers mentioned Conservation
Agriculture or no-till farming, so I raised the
question why so few British farmers had
adopted these practices, despite the known
environmental benefits of doing so. Professor
Kibblewhite replied that the problem was
weed control, especially of grasses. Dr
Melchett said that they had tried these practices
on their farms, but clover leys needed to be
ploughed in, and reports were now coming
in that the herbicide ‘Roundup’ was harming
soils.

Hugh Brammer
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TAA South-West Group seminar on ‘The Population Food
Equation’, held at the Cannington Centre for Land-based
Studies, Bridgewater, Somerset, 20 April 2012
Brian J Wood
Brian Wood is a zoology graduate who, in five years in citrus in Cyprus, and a full career in oil palm in Malaysia,
developed ecological approaches to pest control. This implied the understanding and maximisation of
environmental limitations, coupled with minimum input of selective chemicals, which became part of the discipline
known as Integrated Pest Management. His chief interests in present consultancy roles remain trying to understand
what makes populations tick, and how this can be manipulated for practical advantage (to us!).
Organiser: Brian Wood
Programme of presentations
•
•
•
•

Population limits: Brian Wood
The water factor in agricultural expansion/limitation: Chris Finney
Rehearsing the arguments: how population growth impacts on food commodity production systems: Mike Mortimore
The oil palm: panacea or pariah? Fact and fiction: Hereward Corley

All papers are available on the TAA website at www.taa.org.uk. Brian Wood’s paper is published below, Mike Mortimore’s paper
will be included in Agriculture for Development No. 17, and Chris Finney’s and Hereward Corley’s papers will be considered for
publishing in future themed issues of Agriculture for Development.

POPULATION LIMITS
Introduction
In the late 1950s, the word was of 2.9 billion mouths to feed
globally, expected to grow to 3.5bn by 1970. For me, a young
population ecologist rather unexpectedly brought into
agricultural crop protection, this statistic had particular interest.
As time went on, I increasingly saw a connection to the task of
manipulating pest populations, specifically that population
numbers were governed by resource available, rather than that
the number exists and so requires the resource. Now we must
feed 7bn, with expectation of 9bn by 2050. The actuality, it
seems to me, is that if we are able to feed 9bn, we shall have
them, and if we are not, we won’t. Nowadays, we hear from all
directions about the need to produce food for a large and
increasing population, whilst respecting the integrity of the
environment. Less attention is generally given to the population
side in this equation, which is what I want to address here.
To give a simple illustration, a yeast new to a sugar solution, or a
plant arriving in an empty field, will undergo exponential multiplication. This will eventually cease, not because the multiplication system fails, but that something actively stops the increase.
This may be exhaustion of some necessity, a deterrent produced in
the growth process, or intervention of some other organism that
feeds on or out-competes the original one. The positive factors for
growth can be called the resource (broad sense), and negative ones
considered as lack of resource.

Rodent populations
Practical experience in regulation of pest populations demonstrated

to me how they are contained. The resource available to many
insect pests is limited by their natural enemies. They exist at low
numbers despite a several-hundred-fold reproductive potential
per generation, but if that constraint is breached, the next
resource limit may be using up all the food (leaves, fruit – in
fact, the crop) (Wood, 2002). Investigations of the population
dynamics of pest rats in oil palms, an environment continuously
suitable for their activity, showed how they were regulated
at the resource limit. A population in a plot without control
measures, monitored for 20 years, varied slowly between 200
and 600/ha, neither peaking nor troughing sharply (Wood &
Chung, 2003). The half-life of rats in the active population was
worked out to be 13.5 weeks – meaning that half the rats are
replaced in that time on an on-going basis. Data on pregnancy
rates, however, revealed a potential doubling time of 6.6 weeks.
This shows that a large proportion of conceived rats never got
into the active population, due to abortions, or early loss of
infants. It is a universal characteristic of populations that
potential reproduction exceeds replacement need. As Darwin
observed, it is the tendency to overproduce young that allows
natural selection to occur in evolution. The significance of this
is often overlooked, but in fact it is important – “recruitment
rate” is distinct from “reproductive rate”.
Occasionally, the reproductive potential is realised. Staying
with rodents, in the study mentioned, if rats are eliminated in
an area (made possible with the control techniques developed
in the work), then population recovery shows exponential
growth, getting back to the resource limited number in about
18 months. Populations of other species in more seasonal
situations react similarly. If resource increases, there is rapid
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recruitment of the usually “lost” young. For example, a damaging
rice-rat species builds up rapidly as the crop is planted and food
becomes abundant. The lemmings that famously show mass
invasions are not on “suicide missions”, but having built up
with increasing summer resource, disperse suddenly in large
numbers when it declines.

Historical human population collapses
Coming back to Homo sapiens, anthropologist Jared Diamond
(Diamond, 2006) wrote a book on population limits that touched
a chord with me, because it gave well researched evidence for
a similarity between my experience of resource limit and that
applying to human populations. He compares the conditions
whereby human cultures die out or survive. Easter Island is a
stark example of failure. It was occupied by humans from about
900AD. In this most remote of lands, of about 170 km2, for the
initial centuries, there was adequate resource from forest and
agriculture for a good life, supporting a population
estimated at (within wide limits) around 20,000. Crops
included some brought along and others found on site, whilst
wildlife also provided food. Conditions were easy enough for
activities beyond subsistence – including the sculpting and
translocation of the famous Easter Island statues. But the large
population destroyed the forest which had provided fire and
materials, with consequent erosion. Most consumable wildlife
declined from over-exploitation. By c1600, the island was
totally deforested, with a few remaining humans, in poor condition.
A similar fate befell Mangareva, which was occupied in 800AD.
By trading for stone with the less-fertile islands of Pitcairn and
Henderson, it could support a population of some thousands
on its 18 km2, until deforestation, loss of fertility, and decline
came about. The population was small when people from the
wider world arrived in the late 1700s. Those on the other two
islands (which had maximised at only 100 or so) were entirely gone.
Similar things have happened in larger land masses. The
Anasazi occupied the area around what is now the USAMexico border, from about 11,000 BC. Agriculture, adapted to
relatively low and irregular rainfall, enabled them to flourish
and left capacity for impressive constructions. But as they cut
down the forest, and their water conservation schemes were
destroyed by overuse, numbers fell from about 1100AD. The
coup de grace was successive drought years (as little as three),
when populations had become too big and resource too little
for cushioning. The Maya on the Yucatan went through a similar
long period of prosperity, which then collapsed, for like reasons.
Failed cultures showed characters in common. There was a period
of build-up exploiting abundant resource, with prestigious
projects. Then, as population increased, resource declined and
the point was reached where numbers crashed in response.
There was internecine warfare between increasingly separated
groups searching out sustenance, accompanied by starvation,
and cannibalism.

Historical sustainable human
populations
Some cultures survived. On Tikopia Island, at the eastern end
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of the (now) Solomons, the first arrivals, about 3000 years ago,
found fertile conditions in a productive forest. For the first
1000 years or so, there was a similar pattern of overexploitation
with forest disappearance, soil erosion and fertility decline. It
seems that then, environmental awareness gradually grew, perhaps
boosted by further settlers. The inhabitants developed respect
for vegetation, they practised adaptive agriculture and the
“forest” became entirely of planted timber or fruit trees.
Population was controlled rigidly by physical birth control
methods, abortion, and infanticide. Suicide was common,
including voyages out to sea without expectation of return. By
such means, the population remained around 1200 on its 4.7
km2, until 1929, when “civilisation” stopped some of the practices.
Still increase was restrained, at “only” 1.4% annual growth
until 1959. Diamond observes that had the original “two
canoes full” built up at that rate, they would have been 25 million
at AD 1, and 25 trillion in 1959. This is, of course, impossible
– in population matters, clearly something has to give. Similar
success has occurred on other lands, including the highlands
of Papua New Guinea, occupied for 46,000 years, but only
“discovered” in the 1930s. Natural forest is replaced by cultivated
trees, particularly an N-fixing casuarina, and appropriate
agricultural practice. Japan, too, can be included. Overpopulation
and resource decline were setting in until, in 1603, despotic
but environmentally-concerned rule took over.
The successful cultures show respect for environmental resources,
achieved either by group feeling or despotic control, whilst
recruitment is restrained to sustainable limits.
Looking again at Earth’s 0.5 billion people around 1900: numbers
must have been in this sort of order for millennia, perhaps
since the beginning of agriculture. Maintenance would mostly
have been from destruction by disease, starvation, and warfare
over land and other resource, generally in local “boom and
bust” episodes. Incidence of such “natural controls” would have
increased where population density became high. Such events
are still commonly occurring, often clearly traceable to numbers
exceeding resource.

Current and future human populations
So what is involved in the growth spurt of the last 110 or so
years? Did it just happen, therefore the resource had to be
provided, or did an increase in resource allow the spurt? If the
latter, might the key be discovery of easy energy from fossil fuels,
transportation, medicine, communication? Opinions will differ
on the relative importance of these or other possible factors.
The increased numbers living in comfort, from human effort
providing better resource, cannot be gainsaid. But even if a
population can be managed within current resource limit,
there is grave danger when the resource declines. Then, chaos
is likely.
There is nowadays improved technology and knowledge to control
reproduction. No doubt as societies become more comfortable,
the birth rate drops, but again recruitment rate is key. The UK
and USA should be good examples of cultures with best practice
– nevertheless, their populations have increased in the last 50
years, respectively from 52 to 62 million, and 199 to 343
million. The changes arguably have turned planet Earth into
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an island for Homo sapiens, and 110 years is a much shorter
period than several failed cultures have enjoyed before their
nemesis.
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On-farm tree planting
in Malawi
Graham Clarkson
Graham Clarkson was a TAAF awardee in 2006-7 for his PhD study ‘Land use intensity and trees on farms in Malawi’.
He is now working as a postdoctoral research associate at the University of Reading, on the project ‘Innovation
systems, agricultural growth and rural livelihoods in East Africa’.

Context
Rural households historically obtain most of their complementary
inputs and saleable commodities from nearby areas of forest
and woodland (Arnold, 1997a). As the area of cultivation
expands, the natural woodland declines so that pressure on
these areas increases. Farmers do not, however, clear their land
completely of trees. Chosen species are left on the farm during
land clearance, and more trees may be left as land use pressure
increases (Bewket, 2003; Kaimowitz, 2003; Reij and Smaling,
2008). These remaining trees tend to be managed in a more
intensive fashion. On-farm tree management increases with
population/agricultural intensification; from passive management,
where forest cover is locally abundant, to intensively managed
home gardens, where trees are completely integrated into a
farm household’s agricultural strategy and farmers raise
seedlings in their own tree nurseries. These more intensive
systems can be identified by both the number of trees found on
the farm and by increasingly complex and labour intensive
methods of tree propagation (Ajayi et al. 2011; Garrity et al. 2010).
Integrating trees into farming systems brings many potential
benefits for farmers (Garrity et al. 2010; Kalaba et al. 2010);
products from agroforestry include fuelwood, fruits, building
poles, timber, medicines and fodder for livestock, while physical
benefits include shade, protection against soil erosion, improved
soil fertility and boundary demarcation. The advantages that can
be gained from on-farm tree planting are social, economic and
biological. However, there are also a number of constraints that
farmers must consider when contemplating the integration of trees
onto their farm. These include land, labour, capital, market access
and cultural issues/attitudes. In analysing the management of
these systems, it is important to understand the needs of the local
people, which are often ignored or not sufficiently well

understood (Kaimowitz, 2003; Mercer, 2004).
Malawi
Natural resource management is a major issue in Malawi and
throughout sub-Saharan Africa. Smallholder farmers, who
make up 80% of Malawi’s rural population, play a key role in
both the protection and exploitation of their natural resources
through their varied livelihood strategies. Malawi is one of the
most densely populated countries in southern Africa, making the
management of natural resources a challenging task, particularly
as the unimodal rainy season creates pressure on the timing of
rain-fed agriculture and the planting/management of trees.

Methods
Field sites
The target population for the study was taken from three field
sites (Neno, Ntchisi and Rumphi) covering the three regions of
Malawi. These sites were chosen for their location (south, central
and north), their similarities in terms of topography and climate
(each experiencing a unimodal rainy season) and their varying
population density, which helps to highlight a trajectory of
intensification. Each of the districts has smallholder subsistence
farming at its core, with maize as the staple food crop; and
each employs similar farming methods.
The data required to address the issues regarding on-farm tree
planting are both qualitative and quantitative. The economic,
cultural and social dimensions that are intrinsic to this mean
that multiple methods were employed and discipline boundaries
crossed to gather relevant data. A range of data collection
methods were used, including a questionnaire survey, in-depth
farm case studies (involving a farm transect, a farm map, a
timeline, an agricultural calendar and an in-depth interview),
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focus groups and interviews with key stakeholders. The
adoption of this mixed approach realised the strengths of both
quantitative and qualitative data collection methods,
strengthening the evidence base.
Farm typologies
Whilst the quantitative data highlighted clear and distinct
differences between the sites, there are nevertheless a large
number of similarities that exist among individual farms across
them. These inter-site similarities made it difficult to separate
entirely the three sites and to un-pick any more subtle links
between agricultural intensification and tree planting/management.
In order to examine these inter-site similarities in more detail,
households were categorised into four new farmer groups based
upon analysis of their social and economic characteristics
(using principal components analysis, hierarchical clustering
and discriminant analysis), so that more nuanced links can be
made between tree planting/management and socio-economic
characteristics.

Key findings
What trees are planted on farms?
Many of the trees kept on the farm are indigenous species (the 10
most popular species are shown in Table 1). These are either left
standing when the land is cleared for cultivation or naturally
germinate and are left to grow; others are transplanted, either from
the local woodland or, in some cases, from other parts of the farm
where their presence is considered to be less advantageous.
Farmers plant some species directly from seed, whilst others, often
exotics, are planted in nurseries before being transplanted onto the
farm. The process of nursery cultivation is evidence of an intensive
form of tree husbandry.
Species

Total

Mangifera indica

95.2

Musa paradisiaca

89.0

Psidium guajava

84.2

Eucalyptus spp.

82.2

Citrus sinensis

56.2

Gmelina arborea

52.1

Faidherbia albida

51.4

Carica papaya

47.3

Senna siamea

40.4

Toona ciliata

33.6

Table 1. Most popular tree species and proportion of farms on which they are
found

The rationale for on-farm tree planting
Farmers perceive trees and their benefits/uses in different ways
which affects the way that they interact with them, dependent
upon the type of species and its use. Some of the benefits that
can be gained from trees, such as firewood and other woody
resources, are not seen to be connected to the farm as they are
collected from the natural woodland. Farmers are unlikely to
plant trees solely for firewood (as discussed by Warner (1997)),
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as this would require a large shift in the way that they perceive
this resource. Indigenous species are left on the farm when it is
cleared for cultivation and may well be transplanted when found
naturally germinating in the field; however, they are unlikely to
be planted from seed or raised in a nursery (with the exception
of Faidherbia albida).
Exotic species are more likely to be planted and more likely to be
raised in a nursery. In some cases, this may be due to their
commercial potential. Similar to the perceived differences
between indigenous and exotic species, there are differences in a
farmer’s perception of commercial and non-commercial species.
Planting for commercial purposes can be distinguished from
planting trees that are for the benefit of the farm in the long
term (for future generations). Although it isn’t hugely expensive,
investment of labour, time and money into planting trees may
require relatively swift and direct returns.
Constraints and opportunities
Aside from the main constraints of land, labour, capital, market
access and cultural issues, farmers highlighted issues linked to
resources. As farmers prioritise their crops ahead of their trees
(with many struggling to find the resources just to take care of
their crops), a major constraint proved to be the timing of planting.
Farmers like to plant trees early in the rainy season, the key time
for maize cultivation. Despite the conflict in labour resource,
many farmers were clear that they would devote resources to
planting trees if they were able to source seeds/seedlings in good
time. Alongside this, farmers discussed a number of other
problems: a lack of polythene tubes in which to grow seedlings,
problems with pests, the potential for theft (mainly for firewood in
areas where the natural woodland is in short supply) and a lack of
appropriate education and extension.

Agricultural intensification and
on-farm tree planting in Malawi
Throughout the research, farmers were clear that there are more
trees being planted than in previous years, most linking this with
the decline in natural resources. However, it is clear that the
decline in natural woodland is not the only driver behind
enhanced on-farm tree planting. Commercial farming (tobacco)
in Rumphi and Ntchisi appears to encourage farmers to plant and
manage trees to provide poles for their own use and, in some
cases, to take advantage of commercial opportunities. Fruit trees
in Neno provide income for households. Farmers see trees as
being an alternative to fertiliser in helping to improve yields in
Ntchisi and Rumphi where increased pressure on land has
prevented fallowing and farmers are planting trees to protect their
land from soil erosion. Farmers see the opportunity to save money,
make profits and to improve and protect their land using trees.
The triggers for increased tree planting/management are complex
and vary with individual households. It is quite a jump in
consciousness for farmers to re-configure natural resources as
farmed crops; however, there does appear to be a general trend
of increased tree planting/management alongside agricultural
intensification. Three of the four farmer groups were found to
be integrating trees into their agricultural strategies. For a
household to increase the intensity of their tree planting, it
seems that one or more of the appropriate facilitating factors
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must be in place: the appropriate resources (both financial and
labour supply), some contact with commercial markets, seeds
or seedling supply, increased pressure on land, knowledge of
techniques and benefits, willingness and ability to diversify and
take risks, security of tenure and the desire for specific benefits.

Figure 1. Factors influencing tree planting/management: farmer group 2

This is highlighted by the differences between households in
farmer group 2 (Figure 1) and farmer group 4 (Figure 2). The
negative factors that constrain the households in group 2 (elderly
heads, small workforces, lack of interaction with markets)
outweigh the positive factors of their relatively large farms and
the increased security that they receive from their long and
settled tenure.
This is in contrast with the more intensive tree planting/
management by farmers in group 4 (Figure 2). Farmers in group
4 are relatively well educated, young, have access to financial
resources (allowing them to invest relatively heavily in their
farm) and a larger workforce (giving them a buffer against any

shocks). Farmers in group 4 have increased knowledge of
propagation techniques and appear more willing to diversify, using
trees for a multitude of benefits.

Why do many agroforestry
programmes seem to fail and what
lessons can be learnt from these
programmes?
It is clear that a large number of farmers in Malawi are keen to
integrate trees onto the farm for a number of different reasons,
whether to provide firewood, poles, fruit, soil fertility, shade or
to demarcate the boundaries of their land (amongst others).
Whilst some of these farmers are keen for trees to play a key role
in their agricultural strategies and are directly managing them,
others take a more passive approach. The socio-economic issues
behind these differing approaches to tree management need to be
understood before agroforestry interventions are considered. The
benefits that trees can provide a household, with relatively small
costs, make them attractive options for governments and
development organisations. However, as Arnold (1997b, p. 283)
asserts, too many interventions have either “sought to encourage
tree growing where trees are not an appropriate component of the
farm household economy, or have attempted to induce growing
of inappropriate trees”.
Agroforestry interventions must take account of the fact that there
are “different kinds of tree users and that the purposes for which
trees are planted might vary not only with the type of tree but also
with the type of user” (Arnold 1997b) suggesting that a single
recommendation never will be a realistic goal. Agroforestry
research and intervention requires an action-research-based
approach, where a potential programme is only rolled out once
practitioners have a full understanding of a community, tailoring
potential programmes to suit the participants and the
environment in which they live. Farmers will plant and manage
trees only in so far as they address and hopefully satisfy a clearly felt
need; and not as part of a ‘beneficial’ programme devised by
technical experts from the outside – simply on the basis that trees
are ‘good’.

Conclusion

Figure 2. Factors influencing tree planting/management: farmer group 4

The unimodal rainy season experienced by farmers in Malawi
makes tree growing a less attractive option than in other parts
of sub-Saharan Africa; however, this does not stop farmers from
integrating trees into their agricultural strategies. Farmers have
historically left trees on their farms when clearing land for
cultivation and have allowed selected naturally germinating
species to prosper on their farm; however, a more managed
strategy appears to emerge under increased pressure on the
farm (through either increased commercial influence or
increased population pressure). Alongside this increased pressure,
the social and economic circumstance of a farmer
influences their approach to tree planting/management on
their farm. For a household to increase the intensity of their
tree use, it seems that one or more appropriate facilitating
factors must be in place. Rigorous consideration should be
given to the social and economic circumstances of farmer
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groups before tree-based interventions are rolled out, in order
to identify both the drivers for increased tree planting/
management and a clear and specific need for achievable goals.
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TAA South-West Group seminar on ‘Commercial agriculture
and the associated private sector in Sub-Saharan Africa’,
held at Lackham College, Wiltshire, 20th October 2011
An introduction to this seminar, by Chris Finney, was published in Agriculture for Development No. 15. Summaries of the five
seminar presentations are given below:

Agribusiness in Africa - the good, the bad and
the ugly
Martin Evans
Martin Evans is a consulting economist with many years experience in agricultural and economic development in
developing countries. He is a specialist in agribusiness and is currently Chairman of Farm Africa. martin.evans@
agriprojects.com

The challenge
Large scale agriculture has been around for a long time in SubSaharan Africa (SSA), co-existing with small scale agriculture
in most countries. What is new is the huge surge of commercial
investor interest in large scale farming that followed the first
spike in global food prices in 2008 and the widespread
recognition that several SSA countries have substantial land
and water resources that are underused. The question for
budget constrained SSA governments is whether or not this
wave of large, often foreign-owned, agri-enterprises represents
a good bargain for the nation.
The agricultural challenge in SSA is well known: how to ensure
food security and income growth for all while using natural
resources in a sustainable manner. The “for all” is the crucial
part because of the millions of rural households in SSA that
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are wholly or partly dependent on small scale cropping or animal
keeping with no realistic prospect of either scaling up within
agriculture or of leaving agriculture altogether. A semi-subsistence
existence is very tough and those who are trapped in it want to
escape as soon as possible, and their children even more so.
Making small scale farming more productive and rewarding
must be part of any strategy for national
agricultural development.

Where to look for the solution: the
organisation of agri-food value chains
This means integrating small farmers into agri-food value
chains as contributing participants (Figure 1). While there are
very substantial economies of scale in the non-farming segments
of agri-food value chains – input supply, processing/handling
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and distribution/marketing – the scale advantages in farming
per se are often less clear cut. At this point in the agri-food
chain they are usually more about the cost of providing upstream
and downstream linkages and supporting infrastructure and services
for the farm sector. Hence it is often advantageous for small
farmers to organise themselves into groups for the purpose of
engaging with large agri-enterprises.
This is especially true when the rest of the value chain downstream
from the farming segment is vertically integrated or where there
is otherwise a tendency towards a concentration of buying or
selling power due to limited competition among agribusinesses
at the same level in the chain. Many of the new large scale
farming projects that have been headlined recently envisage
vertical integration, the developers being agri-processing/
trading enterprises that intend to source their supplies from
their own corporate farms. Unitary management of the supply
chain allows closer control over the quantity, quality and timing
of raw material supply, more assured throughput (the unit costs
of processing rise rapidly as capacity utilisation falls), easier
and lower cost delivery logistics (both ways) and easier
certification, traceability and compliance with required practices.
The last is increasingly important in food value chains as
consumers demand ever higher standards from food retailers.

and land and water availabilities), and the quality of rural
infrastructure and communications. This is apart from farming
systems that reflect choices based largely on political considerations.

What should we be looking for?
Ideally, new investment in agribusiness in SSA should meet
three criteria if it is to contribute positively to national development.
It should be:
• economically efficient; i.e. it adds the most value to a given
input cost
• socially inclusive; i.e. it benefits a relatively broad spectrum
of the rural population
• environmentally sustainable; i.e. it does not diminish the
long term productive capacity of natural resources or reduce
environmental quality generally
Table 1 shows how the three models for organising commercial
farming in agri-food value chains score, in principle, against
this wish-list of objectives. In practice, the range of performance
can be expected to vary widely.

Table 1. Comparison of organisational models for linking farming to agribusiness

Fig. 1. The agricultural food chain

At the risk of over-simplification, three basic models for
organising agri-food value chains at the farming level and
downstream thereafter can be distinguished:

The relative efficiency of large and small farms is a debate that
continues with undiminished vigour. Much depends on
how domestic resource costs, particularly land and labour, are
priced and the topic will not be pursued further here. As far I
am aware, there is also no definitive judgement yet on the merits
of small v large scale farming with regard to environmental
management.

agribusiness enterprises supplied by small farms only
– common in the commodity sectors such as cocoa,
coffee, sugarcane, tea and tobacco, but also in fruits,
vegetables, chickens, and milk;
at the other extreme, agribusiness enterprises
supplied by large farms only (frequently owned/
operated by the enterprise) – typically the choice for
biofuels (biodiesel from oilseeds and ethanol from
sugarcane), grains and beef cattle; but also found in
most other sectors of agriculture; and
agribusiness enterprises supplied by a combination
of large and small farms – found in most sectors of
agriculture.

Almost by definition, the potential score in relation to the
inclusiveness criterion declines from left to right in Table 1,
but much depends on the nature of the linkage between the
large scale agribusiness enterprise and its small scale suppliers
in the cases of models (i) and (iii) or its local rural community
in the case of model (ii). The most successful projects are often
those where the agribusiness actively supports the businesses
of its small farmers by providing them with information,
technology, inputs, finance (directly and indirectly) as well as a
market for their produce. This can work to the advantage of the
agribusiness in terms of ensuring it gets the right kind of supply
(quantity, quality and reliability). With model (ii), the agribusiness
that also has its own corporate farm is effectively strengthening
its capacity to reduce risk by operating a two-pronged supply
strategy. This is the commercial logic behind the nucleus
estate-with-outgrower type of project.

Which of these models prevails in any situation depends on several
factors, among the more important being land tenure
arrangements, demography and geography (population densities

The inclusiveness of the ‘large farm only’ model depends
largely on the quality and quantity of employment provided
locally, net of any labour displacement caused by moving local

(i)

(ii)

(iii)
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people off their traditional farmland or by increased mechanisation
of operations over time. If the investment in the industrial side
of the agribusiness is substantial, as is the case with large sugar
projects, for example, the resulting demand for a range of small
engineering, material and equipment supply, construction and
transportation services can lead to much spin-off business and
human resource development locally. The social impact is even
greater if the project is a type (iii) model.

The ‘process v project’ issue
It is worth noting in relation to the type (ii) model that the
‘land-grabbing scandals’ in SSA that have been widely publicised
have frequently earned their notoriety due to the way the
process of project approval and establishment was conducted.
Typically in such cases there has been poor adherence to
recognised good practice such as the code proposed by some
UN agencies and the World Bank Group for responsible
agricultural investment concerning, among other things, land
and resource rights (Principle 1), transparency, governance and
compliance (Principles 3 & 5) and consultation and participation
(Principle 4)1.

Some concluding questions
Commercial farming and agribusiness in SSA is currently the
focus of intense private investor interest. Some of the projects
planned or underway are large by any yardstick. This emphasis
on scale is, by itself, neither good nor bad – it all depends on

the circumstances. What matters is that, at the very least, such
projects have no adverse impact on small scale farmers and
their rural communities and, at best, have a significant beneficial
impact. The great majority of these people have few, if any,
chances of earning a decent living outside agriculture for the
foreseeable future. They need all the help they can get to make
a success of farming and related activities in what is increasingly
becoming a single agri-food economy of global proportions.
Typologies and models of agri-food system organisation such
as those presented here are only of use if they can lead us to valid
generalisations about how, where and when successful local-level
projects can be scaled up into region- or nation-wide
programmes. In this context, I suggest four questions for
consideration:
(1)

(2)
(3)
(4)

1

Is a ‘win-win’ outcome (whereby both small farmers and
large agribusiness gain) possible in agri-food value chains
where all investment is purely commercial, or is some input
of social enterprise or social venture capital invariably
required?
In what circumstances will large scale agribusiness opt to
be supplied by small farmers if it can choose to be supplied
by large farms (whether or not its own)?
Is being linked up to large agribusiness invariably a good
option for small farmers?
What are the prospects for large scale agribusiness evolving
out of small scale agriculture?

FAO, IFAD, UNCTAD and the World Bank Group, Principles for Responsible
Agricultural Investment that Respects Rights, Livelihoods and Resources
(Abridged Version); January 25, 2010.

Tea and oil palm in Africa
Hereward Corley
Hereward Corley is a specialist in tea and oil palm and is the author of a standard work on the latter crop. After many
years with Unilever’s plantation division he is now a specialist freelance consultant. Herewardc@aol.com

Tea
Commercial tea in East Africa has been a success, particularly
in Kenya. Average yields in Africa are nearly 2 tons per hectare,
compared to about 1.3 t/ha elsewhere. Although China and
India are much the largest tea producers, most of their production
is consumed within the country, and Kenya is the world’s
largest tea exporter, with 28% of world exports. About 95% of
production is exported, with export earnings of up to US$1
billion/yr, depending on tea prices.
Just over 30% of the area of tea in Kenya is commercial estates,
producing nearly 40% of the tea. Estates employ about 100,000
people, pay wages at least 2½ times the government agricultural
minimum wage, and provide housing, health care, primary
education and recreation facilities. Other tea producing countries,
though much smaller than Kenya, are Malawi, Uganda and
Tanzania. In Tanzania labour is not so readily available as in
Kenya, and some estates undertake mechanised harvesting; with
a marked dry season, irrigation is important. I have not found
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data on the area of commercial estates in Tanzania, but in Malawi
commercial estates constitute 84% of the total area.

Oil palm
Oil palm in West Africa provides an interesting contrast to East
African tea. In the past, low yields and price controls made
investment unprofitable, and the industry has developed very
slowly, but there are some successful plantation companies.
According to Omoti (2003) there were 270,000 ha of commercial
estates in Nigeria, Cote d’Ivoire, Cameroun and Ghana at that
time, constituting 44% of the total area (this compares to over
6 million ha of estates in Malaysia and Indonesia). Yields are
much lower than in the rest of the world; FAO gives an average
yield of only 0.5 t oil/ha/yr, compared to over 4 t/ha elsewhere,
but this figure probably includes the large areas of semi-wild
palm groves, which have very low production. Commercial
estate yields range from 1.4 t/ha up to 4 t/ha. There are several
reasons for these low yields; the regular dry season in most
countries reduces yield compared to the Far East, while
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diseases such as Fusarium wilt are widespread.
Palm oil is the traditional cooking oil in much of West Africa
and, with growing populations and stagnant production, all
the palm oil-producing countries except Cote d’Ivoire are now
net importers; Nigeria alone imports over 400,000 t of palm
oil per year. Commercial production costs are between US$400
and US$520 per ton of palm oil, compared to as little as $200/t
in Indonesia. Shipping from Indonesia to Africa costs about
$85/t, so it may actually be cheaper to import than to produce
locally. However, current high palm oil prices (averaging
US$840/t since 2007) give a good margin over production
costs, and have encouraged a number of new investors to
consider oil palm in West Africa. High prices are at least partly
due to the use of vegetable oil for biodiesel, with over 17
million tons used in 2010, more than 10% of world oils and
fats production. Even though much of that was rapeseed, not
palm oil, removal of one oil from the edible supply raises the
price of all oils. Whether this new demand persists depends
very much on Government directives on, and subsidies for,
renewable energy.

The future
Tea in East Africa is an important export crop. Demand in
developing countries may be expected to expand as populations
grow, while exports from India may decrease as their

economy develops. Thus there should be scope for significant
expansion of African tea production.
Sub-Saharan Africa currently imports about 2 million tons of
palm oil per year, so there is scope for nearly a million hectares
of palms to replace these imports. To bring African consumption
of fats up to the recommended minimum of about 20 kg per
head per year, a further 10 million tons of vegetable oil might
be needed. Thus, provided that African economies continue
to develop, demand within Africa could support a much larger
palm oil industry.
Commercial oil palm estates should be profitable, and can also
help to improve the smallholder side of the industry. Outgrower
schemes can provide smallholders with improved planting
material, agronomic advice and bulk-buying of fertiliser. In
Malaysia and Indonesia, smallholders supported through
outgrower schemes obtain yields 10% to 50% greater than
independent smallholders (Vermeulen & Goad, 2006).
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Sweet Gold - perspectives on commercial sugar
cane irrigation in Africa
Bob Merry
Bob Merry is a civil and irrigation engineer with over 30 years experience. He has been employed by Booker Tate
for many years and is their senior irrigation specialist. Bob.merry@booker-tate.co.uk

Preface
Apart from South Africa, successful development of large-scale
commercial irrigated farming in Sub-Saharan Africa has been
concentrated in Swaziland, Zimbabwe, Zambia, Malawi and
Ethiopia. In comparison with South Africa and with other
continents, the total commercial irrigated area is modest. In
these five countries, sugar cane is the most important commercial
irrigated crop. Swaziland has several major sugar schemes,
Zimbabwe and Malawi each have two, Zambia has the very large
Nakambala scheme and Ethiopia has three schemes.
Irrigated sugar production is also expanding in Mozambique.
As regards other irrigated crops in Anglophone SSA, wheat is
probably the most widely grown, mainly on the commercial
farms of Zimbabwe and Zambia, and irrigated cotton has been
important in Zimbabwe and Ethiopia

General
A first point - can the title ‘Sweet Gold’ be justified? Today it

certainly can, at least in the successful sugar producing countries
of SSA, but this was not always the case. In the dark days of the
late 1990s, the world price was below cost, at around US 8c/lb.
Good access to local or preferential markets such as the EU is
one means of mitigating world price fluctuation.
There is generally an east-west divide in Africa in the commercial
success of irrigated sugarcane. There are large cultural and
political differences on the east side of Africa but in general,
irrigated sugar industries from Sudan to South Africa (Somalia
excepting) are profitable, sustainable and expanding. West Africa,
by comparison, is a graveyard of failed or underperforming
irrigated sugar industries despite having reasonable soils and
water resources. Politics, mis-management and corruption are
to blame, but where there is good ownership (e.g. Aga Khan
Foundation), irrigated sugar plantations can flourish, as local
retail prices are very high.
The presentation concerned three particular schemes of which
the speaker has personal knowledge through his work with
Booker Tate, Finchaa in Ethiopia, Nakambala in Zambia and
Simunye/Mhlume in Swaziland, and is summarised in the
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sections below. Before discussing these particular schemes,
some general features of successful large irrigated sugar
schemes in SSA are outlined in Table 1. These figures illustrate
the very large scale and cost of such schemes.

Table 1. General features of successful, large, irrigated sugar schemes in SSA

Typical yields and other features of irrigated sugar cane
production on such schemes are as follows:Sugar cane yield per annum
Crop water requirement
Crop duration between harvests
Ratoon life
Rendement (sugar extraction ratio)
Harvest to mill time

100-120 tonnes/ha
1,500-2,000 mm
11-18 months
6-12 years
11%-13%
12-36 hours

Achievement of these high levels of crop yield and rendement is
of course dependent on high standards of crop and scheme
management. Both parameters are usually considerably lower
on smaller less well-managed schemes.

The Finchaa, Nakambala and
Simunye/Mhlume schemes
Table 2 shows the basic details of the three schemes.

Table 2. Features of the Finchaa, Nakambala and Simunye/Mhlume sugar schemes

The Swaziland schemes have a semi-arid climate, with cool winters
with occasional rain and wetter summers but still with a high
irrigation requirement due to full canopy cane. Irrigation is
required all year round whereas the Ethiopia and Zambia
schemes have more distinct wet and dry seasons and irrigation
can be suspended for 3-4 months, when the effective rainfall
exceeds the crop water requirement.
Finchaa is a story of perseverance over adversity. It was the
fourth sugar mill to be built in Ethiopia and the first outside the
Awash river basin. The estate is in a 800 m deep valley of a tributary
of the Blue Nile. Its steep and rolling topography is not suitable
for surface (gravity) furrow irrigation. The soils are vertisols and
luvisols. Irrigation supply is from a weir and 44 km canal and
the scheme is a secondary water user from what is primarily a
hydropower project. The high level canal route enables 60% of
the area to be commanded by gravity sprinkler irrigation rather
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than pumped sprinklers, with a resultant large saving in energy
consumption.
In the original 1976-78 study, the scheme was designed for an
area of 6,500 ha producing 85,000 tonnes sugar plus 8.1 Ml
ethanol (the site is too remote for the export of molasses). For
many years it was difficult to sell ethanol, but now, with legislation
in place, fuel companies are blending locally and there is a high
demand and fair price for the ethanol produced. The scheme is
now being expanded to increase production by 50 %.
Due to various difficulties, especially with road construction and
access (road slips on the access route etc), the project was delayed
by more than 10 years and came into production only in 1997.
The original cost was US$ 330 M.
Nakambala is the main sugar scheme in Zambia. Conditions there
are much more favourable than at Finchaa and the area is often
described as having the best conditions in the world for growing
sugar cane. Located on the Kafue Flats, with its good soils, it is
a mix of large commercial growers, KASCOL (Kaleya
Smallholders Co Ltd), with 162 smallholders, developed by CDC
(Commonwealth Development Corporation) in the 1980s, and
Nanga Farms (also developed by CDC, in the 1990s).
Irrigation supply is by single low-lift pumping to the main canal,
then high-lift pumping to reservoirs and dams for gravity feed
to the fields. Initially furrow (surface) irrigation was used, with
laser levelling being applied to improve field efficiency, but centre
pivot is used in the expansion areas. There is a network of
pumping stations, pipelines, night storage dams and canals.
Field areas are 20 ha, but the smallholders have 4 ha units.
Simunye/Mhlume in Swaziland comprises Simunye mill
(Ngomane and Mlaula estates) and distillery, Mhlume mill,
estate and refinery and Mananga sugar packers, the total cane
area being 32,000 ha. A large group of independent growers,
farmer associations and smallholders supplies the mills. The
sugar growing land is spread over two catchments. Irrigation
water is supplied from three storage dams. Water use is regulated
under the Swaziland Water Act in Swaziland and international
water agreements.
The initial field irrigation systems were dragline sprinkler systems
together with furrow irrigation. These are now being replaced
with the more water-efficient drip irrigation. Drip is a consistently
better performer than other irrigation systems. The sprinkler to
drip conversion resulted in 45% savings in operation and
maintenance costs, a 19% sucrose increase and a 3% kVA energy
saving and achieved major savings in water use. With drip
irrigation, smallholders were able to increase their productive
area by 33% with the same water resource. A yield comparison
over the 1991 to 2006 period showed that, in terms of sucrose
content, drip irrigated crops consistently outyielded furrow,
sprinkler and centre pivot irrigation by a substantial margin,
usually by 10% or more.
Numerous technical improvements in cane production and
management have been made in the past five years. For example,
wider cane rows have been introduced, to suit heavy
machinery, and green cane harvesting is taking over from burnt
cane harvesting.
Replanting is necessary every 8-12 years and, as a consequence
of this process, the drip laterals normally have to be replaced at
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that time, but the introduction of the GPS-based autosteer
system will obviate this need. GPS autosteer can be used for tillage,
bed forming, dripline insertion, planting, replanting with
minimum tillage and harvesters. One base station serves about
5 000 ha.
Energy is the biggest irrigation cost, ahead of labour and other
inputs.

the crop itself, but can be highly profitable and a substantial
source of employment. The Swaziland and Zambia examples
described have been very successful, as have been the irrigated
sugar schemes in Malawi and Zimbabwe. To achieve success,
however, a large-scale commercial enterprise approach is
required, with high standards of water and energy management.
Independent farmers and smallholders can benefit in tandem
with central estates.

Conclusions
As an irrigated crop sugar cane is a special case because of its
high investment cost, in the processing as well as in growing

Commercial farming in Zambia
Glenn Allison
An agriculturalist by training, Glenn Allison worked initially with CONEX in Zimbabwe and then with UK consulting
firms in Sub-Saharan Africa. He is now a partner in a specialist farming operation in the Central Province of Zambia
and is also involved with the development of Conservation Agriculture there. agabby@btinternet.com

General
The area of Zambia is about 750 000 km2 and its population is
only about 11 million, concentrated mainly in the towns, so
rural population density is low and land is relatively abundant.
Annual rainfall ranges from 400mm in the south to over
2,000mm on the northwest border with Angola and the Congo.
Commercial farming in Zambia has historically never been of
major significance to the economy. Initially, commercial farms
were opened up along the line of rail from Livingstone to
Lusaka (mainly in Southern Province) and in Central Province
and the Copperbelt. The colonial strategy was to encourage
commercial maize production along the line of rail in order to
supply the growing mining population. Between the world
wars and up to Independence in 1964, commercial Virginia
(flue-cured) tobacco was an important crop in the Chipata
(Eastern Province), Choma and Monze in Southern Province,
and Chisamba and Mkushi areas (Central Province).
Most land in Zambia is held under customary tenure, but there
is a system for converting customary to statutory ownership
with land titles. The number of commercial farm titles is about
700 and all statutorily owned land is held on 99 year leases.
The land titling process continues in small numbers but large
areas up to the present. After Independence, the
numbers of commercial farmers dropped dramatically and during
the Rhodesian war it fell to about 300, but has since risen to
350-400. For comparison, there were 2,500 commercial farms
in Kenya in 1963, and over 8,000 farm titles in Southern
Rhodesia in 1965.
Land price is influenced by accessibility to tarmac roads and
the electricity grid and irrigation water potential. Unimproved
land under bush fetches US$200/ha, while developed land in
the most popular locations sells at around US$2,000/ha.

Commercial agriculture in
Zambia today
Commercial agriculture is experiencing boom conditions in
Zambia at present. Even though the country is landlocked and
has a limited domestic market it is still attracting the attention of
the global commodity market because of its potential for expansion.
Prospects for the sector are promising. Particular reasons for
the boom over the past ten years include the high copper prices
and the resultant economic stimulus and increase in the size
of the middle class, the successful relocation of displaced
Zimbabwe farmers and businesses to Zambia and the general
liberalisation of the Zambian economy and improved business
environment. The sector has also benefited from a favourable
political environment, as illustrated by the recent peaceful election
and handover of power to the new Government.
Commercial farming is still concentrated in the areas noted
above, except that the Chipata area is no longer in production.
Land is readily available for further expansion in Central
Province and other areas.

Commercial farming crops
At present the main crops are soya beans, irrigated wheat, seed
maize and sugar cane. Tobacco has declined considerably in
importance. More details are given below
Irrigation: An important feature of the sector’s development
in recent years has been the expansion of irrigation. Zambia
has a long dry season of 8-9 months, so dry season cropping
is dependent on irrigation. The country is well endowed with
water resources which include major rivers, good aquifers and
some farm dams. Between 400 and 600 mm of irrigation are
needed to mature a dry season crop. Most irrigation is now by
centre pivot.
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The capital cost of centre pivot irrigation is about U$5,000/ha.
The electricity grid is expanding and power is cheap, at about 5
US cents/kWh, compared to 20 cents/kWh for domestic
electricity in UK. Zambia is mostly self-sufficient in electricity
and new hydropower projects such as Kafue Phase 2 are being
implemented.
Wheat production: The irrigated wheat area this last Zambian
winter was about 33,000 ha. Yields have averaged about 7t/ha,
with some farms topping 10t/ha. Wheat is highly profitable,
with prices around US$550/t and gross margins (GMs) of about
US$2,500/ha. Scope exists for some further expansion of wheat
output but, as essentially an import-substitute rather than an
export crop, the size of the domestic market is likely to impose
an upper limit on expansion.
Wheat is mostly grown in rotation with soya beans. A
wheat/maize rotation is possible but the windows available for
land preparation between the crops are too short for comfort.
Other rotations include wheat/tobacco and wheat/seed maize.
New wheat varieties are being released on a regular basis.
Soya beans: The 2011/12 soya bean area is expected to be
about 70,000ha. Seed is produced locally and there is an active
breeding programme. Yields average 3 tonnes/ha to give GMs
of US$750/ha. The soya goes into local dairy, pig and poultry
feed and vegetable oil production.

exporting direct to UK supermarkets.
- Irish potatoes (irrigated): About 600ha yielding over 40
tonnes/ha meet the needs of the domestic market.

Tillage practices
Zambia’s commercial farming sector is lagging behind the rest
of the world in adopting Reduced Tillage (RT)/Conservation
Agriculture (CA) practices. It is estimated that about a third of
the commercial arable area is now under some form of reduced
primary tillage, with the balance under conventional
disc/mouldboard ploughing. The poor progress is largely
attributable to the lack of aggressive adaptive research and the
absence of a formal extension service to large farms. The
Golden Valley Agricultural Research Trust (GART) farm, modelled
on the ART Farm Zimbabwe, which is intended to promote
innovation in commercial agriculture, is poorly directed, even
though it has been the recipient of generous donor funds and
has some successful commercial farmers on its board of
trustees.

Seed maize: There are six companies producing mainly hybrid
maize seed for the domestic and export markets. The GM on
seed maize is high, at about US$3,000/ha, but demand is
limited and grower quotas operate.

Surprisingly, the small farm sector is far more advanced in
adopting RT. It is estimated that over 200,000 small farmers
have adopted RT practices on all or part of their land over the
past 15 years. This is attributed to 15 years of relentless focus
by a small group of extension workers of the Conservation
Farming Unit (CFU) which is affiliated to the Zambian
National Farmers Union (ZNFU) and sponsored by the Norwegian
government.

Commercial maize: The economics of commercial maize are
unattractive for commercial farmers owing to competition from
the small farm sector, which receives subsidised fertilizer. Zambia
is usually self-sufficient in maize and in recent years exports
have taken place to the Congo and Zimbabwe. Yields in the
small farm sector average less than 2 tonnes/ha, but adopters
of reduced tillage (RT) are averaging over 4 tonnes/ha.

A tillage initiative which is taking place among a few of the
remaining commercial farmers in Kenya is of interest. This
revolves around the use of a British-made SUMO subsoiler (4,
7 and 9 leg versions are available) which is designed to operate
at depths of 30 cm and to cause minimal surface soil disturbance
through the use of very narrow tines and a heavy roller which
firms down the soil behind the machine.

The Commercial Farmers Union has been promoting the
planting of Faidherbia albida among small farmers for the past
seven years and the target planting is several million trees at
100 trees/ha. Exhaustive maize trials in Malawi/Zambia under
mature Faidherbia trees show that it is possible to sustain
yields of 4 tonnes/ha without fertilizer under these trees.

A 2 leg version of the machine has been made and tested in
Kenya, with excellent results. The aim now is to attempt to
supplant the 2 – 3 furrow disc plough with the 2 leg SUMO, in
order to reduce the catastrophic soil erosion associated with
contract disc ploughing. There are about 15,000 tractors in
Kenya, many involved in contract disc ploughing.

Sugar cane: There are three major estates, the largest being
the Ilovo-Nakambala Estate at Mazabuka (Southern Province)
with 25,000ha of irrigated cane. Nakambala supports both
commercial and small-scale outgrowers.
Other crops:
- South African Breweries is in the third year of 2,000ha of
barley trials. The construction of a malting plant with a
capacity of 30,000 tonnes is under consideration.
- Coffee: Only three large producers remain, having fallen
from about 30 ten years ago. Zambian coffee lacks acidity
when compared to Kenya/Tanzania coffee and the growing
conditions are marginal. The domestic market is very small.
- Vegetables and flowers: One large vegetable grower continues
in business, trucking vegetables to Johannesburg for
onward airfreight. There is also one big rose grower
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Cashew marketing and processing in
Sub-Saharan Africa
Clive Topper
An entomologist by training, Clive Topper worked initially on cotton in Sudan, Egypt and Indonesia but since the late
1980s has specialised in cashew. He works as a freelance consultant. Clive_p_topper@yahoo.co.uk

Introduction to cashew
The cashew, Anacardium occidentale, is native to South America
and was imported to Guinea Bissau, Mozambique and India from
Brazil in the late 16th century by the Portuguese. At maturity the
tree can be in excess of 5m tall and 10m in diameter. The cashew
apple and nut develop on the periphery of the tree canopy over a 3
to 4 month period during the dry season and, when mature, they
just drop to the ground. The nut is detached from the apple and
the apple is usually thrown away, although a small number are
eaten and a small proportion is fermented into alcohol. In Brazil,
on the other hand, there is high demand for the apple as fresh fruit
or as cashew apple juice; the apple has a much higher concentration of vitamin C than oranges.
Cashew is usually not grown on a plantation basis, because of
its high labour requirements over a long harvesting season and
the difficulty of protecting the crop from pilfering. Nearly all
cashew in Africa is grown by resource-poor smallholders, in
regions with a pronounced dry season and often on poor soils,
and is a valuable crop for them. Typical cashew areas range
from 0.25 ha to 2 ha. After planting, cashew can be intercropped
with annual food crops and, once mature, cashew fits well into
the farming calendar, as nearly all activities are carried out in
the dry season and so do not interfere with annual food crop
production. Smallholders tend to harvest the cashew frequently
over the 3 to 4 month harvesting season and, because of
financial constraints, sell small amounts of nuts as soon as
harvested to help with their cash flow.

Global aspects
Global demand for cashew increased steadily over the last half
of the 20th century and is still rising, although the state of the
global economy does affect demand as it is generally considered
a luxury snack. Since the end of the late 1980s the increase in
demand has been particularly strong. The main markets for
processed kernels are North America, Europe, Japan, Australia
and, more recently, India, China and other Asian countries.
Currently, annual global production of raw cashew nuts (RCN) is
in the region of 3.0 million MT, according to FAOSTAT. The major
producers after Africa are Vietnam, followed by India and then
Brazil. Before the early 1980s, Vietnam was not a cashew
producer. West Africa as a whole accounts for about 29% of global
production, with Ivory Coast and Guinea Bissau being the major
producers. East Africa accounts for about 10% of global production.
In the early 1970s, Mozambique and Tanzania produced over half
of the world’s cashew whereas now they are medium players. Due
to the diverse nature of cashew production, it is difficult to get
accurate statistics on the crop.

African production and value to the
farmer
In 2009, total East Africa production of RCN was in the
region of 200,000 MT and total West Africa production was
approximately 620,000 MT, total African production thus being
about 820,000 MT. There are large variations in productivity
from year to year and region to region: for example, in
2000/2001, production in Tanzania stood at 122,000 MT, but
the following year had dropped to 55,000 MT. Not only can
variations in environmental conditions affect yield, but also
political decisions can significantly affect production levels.
Taking a typical farm-gate price for RCN of US$0.50/kg and
820,000 MT as the total African production (2009), then
approximately US$410 million was paid to the African cashew
farmer. This is a very significant amount paid to some of the
poorest farmers in Africa, living in the drier and more
impoverished regions. The farm-gate price for cashew varies,
depending upon the prevailing international price for processed
kernels, the country of origin, nut quality (as measured by the
Kernel Out-turn Ratio, or KOR), the time in the harvesting
season and the level of local and export taxes.
Cashew exports are very significant to the economies of many
African countries, including Benin, Guinea Bissau, Ivory Coast,
Mozambique and Tanzania.

Purchasing and export of raw nuts
The RCN purchasing system tends to be a hierarchical
arrangement, with buyers at village level buying small amounts
from individual farmers; these are then amalgamated into 80kg
bags and purchased by larger buyers with warehouse facilities.
From there, the 80kg bags are trucked to ports where usually
Indian traders export them to India or Vietnam for processing.
A variable proportion of the RCN is purchased by local
processing factories. Up-country, smaller and large buyers are
usually local entrepreneurs and businessmen. With the protracted
harvesting season of 3 to 4 months and numerous smallholders
producing cashew over a large area, a large number of private
traders is involved.
RCN export prices normally vary normally between US$500
and US$1,200 per MT.

Processing of raw cashew nuts
The processing of RCNs can result in 28 different grades. The
most desirable - and hence expensive - are whole kernels and
39

News from the Field 4 / Bookstack

these are graded according to size, expressed as the number of
kernels per pound e.g. W180, W240 and so on to W450, which
means there are 180 kernels per lb down to the smallest cheaper
kernels at 450 per lb. Broken kernels (splits, butts, pieces, etc.)
are much cheaper again. Also the degree of whiteness is taken
into account.
In the 1970s, in East Africa, substantial investment was made into
large-scale factories using mechanised cracking machines to
shell the nuts. Most of these have been obsolete for some time
now for various reasons, including a high percentage output of
broken kernels which command a much lower price
compared with whole kernels. By the late 1990s, cashew
processing in Africa was almost non-existent, with the exception
of Mozambique - even there it was minimal. Virtually all African
cashew was exported to India (and latterly to Vietnam) for
processing. Both of these countries processed their own
production and African production whereas Brazil has always
processed its own cashew.
Processing of cashew adds significant value for the country
and creates huge employment opportunities. Now many Africa
countries are processing more of their cashew production
in-country but, overall, the majority of RCN is still exported
for processing elsewhere. Mechanised shelling has generally
been replaced by manual shelling. There are three main types
of processing business which essentially share the same basic
operations as described later:
- Small-scale/backyard processing: smaller operations
processing variable amounts ranging from around 100 to
500 MT of RCN. The kernels are normally sold locally
and tend to be of low to medium quality. These are often
owned by small businessmen/entrepreneurs, farmer
associations or supported by an NGO. The most frequent
constraint is obtaining sufficient credit in order to purchase
enough stocks of RCN to keep the operation working
throughout the year.

- Satellite: only steaming and shelling of RCN (i.e. “dirty”
operations) take place and then the extracted kernels are
sent to a nearby mother factory for peeling, sorting,
packing, etc. Capital required to establish the satellite factory
is sometimes advanced by the mother factory.
- Large-scale processing for export: the international market
is more demanding in terms of quality and shipment uniformity
in that large quantities of individual grades are required,
hence much higher quality standards have to be adhered to
and on a large scale.

Basic procedures involved in both
small- and large-scale processing of
raw cashew nuts
The procedures used for processing RCN are essentially the
same for both small- and large-scale and are described below. As
already noted, kernels for the export market must be produced
in large uniform quantities of a high quality, hence the need for
large-scale operations.
The processing of RCN is a complex operation and involves the
following activities: cleaning, steaming, cracking, the separation
of nuts and shells, drying, peeling, grading and packing for the
local market or export. The grading operation is important as
it is the last opportunity for quality control on the kernels and
is done manually.
There is a wide range of businesses processing for export, ranging
from small-scale, employing only a few people, up to larger
operations employing hundreds of workers. A significant
proportion of investment in large-scale operations originates
from India.

Bookstack
The State of the World’s Land and Water
Resources for Food and Agriculture:
Managing Systems at Risk.
Main report 285 pages.
Summary report 47 pages. FAO (Rome) and
Earthscan 2011 (No price given)
This report makes a comprehensive
appraisal of the problem of how to feed the
world’s rapidly-growing population from an
already-stressed resource base. For nutrition
to improve and food insecurity to be removed by 2050, global food production will
need to rise faster than population growth.
It must come from making better use
of existing agricultural land and water
resources, particularly in developing countries.
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The report deserves to be widely read and
acted upon by both donor and aid-receiving
governments, by international and NGO aid
agencies, and by international agricultural
research agencies. It provides thoughtprovoking material, too, for teachers and
students at university, agricultural college
and sixth-form college levels.
Successive chapters review biophysical,
technical, socio-economic, environmental
and institutional aspects of the world’s land
and water resources and their management.
Extensive sections review a range of
desiderata, needs and options under
rainfed and irrigated agriculture, including
complementary links with agroforestry and

livestock production. Environmental risks
from intensification are reviewed, as well as
the implications of climate change. In
looking ahead, it warns of the risk that
continuation of current trends threatens
both local food security and the resource
base upon which production and livelihoods
depend, the possible repercussions of
which ‘are not negligible’ for global food
security.
This reviewer would have made the last
point much more strongly and explicitly to
include: famines; mass migration; conflict;
continuing degradation of global natural
resources.The report provides only recipes
for the changes that are urgently needed.

Bookstack

FAO needs to follow it up by specific actions
to persuade donor agencies to support the
interventions recommended and to assist
aid-recipient governments to implement
recommendations relevant for their countries.
The current global financial crisis aggravates
the deteriorating food security situation.
It must not be used as an excuse to defer
action sine die: the consequences of
indefinite delay would also be ‘not negligible’.
Hugh Brammer
Save and Grow
A policy maker’s guide to the sustainable
intensification of smallholder crop
production
Food and Agriculture Organization of the
United Nations (2011). 102pp.
ISBN: 978-92-5-106871-7
PDF downloadable at:
http://www.fao.org/docrep/014/i2215e/i221
5e.pdf
The ecosystems, so vital for the long-term
well being of our planet, are under mortal
threat as a result of the abuse being meted
out during the ‘Anthropocene’. Our planet
has a problem: with the inexorable increase
in human population predicted to continue
throughout this century albeit towards a
plateau level, with finite and degrading
natural resources, and the negative impacts
of climate change on agricultural production,
we need to focus on strategies for sustainable
crop production intensification (SCPI). This
book takes the reader on an eloquent journey
from a description of the challenge through
the elements necessary to achieve SCPI.
These include: an ecosystems approach to
agricultural production; restoration and
maintenance of soil health; climate-smart
practices to cope with the impacts of
climate change; diversification of crops and
varieties through enhanced plant genetic
resources (PGRs); smarter water management
strategies; and integrated pest management
(IPM) for crop protection. The final chapter
is a wake-up call for international and
national policy makers and emphasizes the
fundamental paradigm shifts that are
needed to support sustainable farming
practices.
The emphasis is on smallholder farming
systems as it is this sector that occupies
>80% of the arable land in developing
countries, and produces 80% of their food.
Sustainability implies taking a holistic view
of the ecosystems in which agricultural
production takes place. An ecosystems
approach entails protecting, rehabilitating

nurturing and maintaining the planet’s
natural resource capital, whilst at the same
time recognizing the need for increased
agricultural production. How can this be
achieved? The book is at pains to emphasize
that there is no panacea; there are however
principles which, if adhered to, can result in
greater production and profit, with fewer
purchased inputs and less environmental
damage. Foremost amongst these is climatesmart Conservation Agriculture (CA) which
encompasses minimal soil disturbance,
maintenance of protective organic soil
cover, and species diversity of crops and
cover crops. Maintenance of soil health is
made easier when the soil is considered as a
living entity, full of life which needs to be
correctly fed and protected and as a source
of sustenance and vitality for healthy crops.
Mechanical tillage and over-use of inorganic
fertilizers are an anathema to nurturing a
healthy soil.
The Green Revolution increased annual
crop production from 1.8 billion tonnes to
4.6 billion tonnes over the past half century.
We need an even more spectacular rise
to feed the predicted 9.2 billion global
population by 2050. According to Save and
Grow, the present paradigm of intensive
tillage-based crop production cannot
sustainably meet the food and agriculture
challenges of the new millennium. FAO
estimates the need for a 70% increase in
food output globally and 100% in developing
countries. For this to happen with minimum
environmental damage, a transformational
change to the current production paradigm
is called for over the coming years. In the
new paradigm of agriculture, sustainability
of farming systems and intensification will
need to be underpinned by CA principles;
PGRs must be developed for more, and
more marginal, environments. An increase
in urban populations means increasing nonagricultural use of water. Irrigation, whilst
achieving high productivity (40% of world’s
food production on 20% of arable land),
must become smarter, more precise and
more economical in its use of diminishing
water supplies. Since Rachel Carson’s clarion
call in Silent Spring (1962) many have been
conscious of the need for more thought
and care to be applied to pest and weed
control, so that IPM is becoming the
accepted norm. Pests and their natural
enemies are managed for biological control in
a healthy agro-ecosystem and agro-chemicals,
including herbicides, are only used as a last
resort.
The clear sanity of these principles and

recommendations rings loudly throughout
this admirable book. The ball is now firmly
in the court of the world’s policy makers
who, if they don’t get it right, have the
potential to lead the planet to a fate of
Malthusian proportions.
Brian Sims
Advances in Irrigation Agronomy –
Plantation Crops by M K V Carr
Cambridge University Press, 2012, 343pp,
many photographs and diagrams.
ISBN 978 1 107 01247 9. Price: £65
(US$110).
The publishers have offered TAA members a
20% discount. See TAA website under
‘Latest News’ for details.
Michael Carr is an established expert on
irrigated crops, bringing over 40 years of
research and field activities towards preparing
this book which combines his own experience
with the work of others. Extensively-grown
plantation crops have perhaps received less
attention in recent years, with increased
emphasis on “eco-friendly” smallholder
cropping. However, the commodities the
plantations produce are essential contributions
to feeding the world. The author starts his
Introduction:“There are few easily identifiable
or accessible sources where the results of
international irrigation research have been
brought together and interpreted in coherent
and useful ways for individual crops”. This
has not prevented him from listing around
900 references at the back of the book.
After an Introduction section, the plantation
crops covered are: Banana, Cocoa, Coconut,
Coffee, Oil Palm, Rubber, Sisal, Sugar Cane
and Tea. To quote the author again: “Each
chapter is devoted to a single crop and
follows a similar format. Following an
introduction, the centre of origin of the
crop is described, together with the current
centres of production and production
trends. There then follows a description of
the key crop development stages, including
root growth, with an emphasis on how
water availability influences each stage. A
detailed review of research on fundamental
plant relations, crop water requirements
and water productivity then follows. Where
appropriate, irrigation systems suitable for
the crop are then considered, together with
irrigation scheduling methods.”
Photographs and diagrams are used where
appropriate to illustrate the text. As the
author warns: “Much of the research
information on plantation crops is not
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available in the form of readily available
peer-reviewed papers”.The “grey” literature
has been extensively searched, with the
help of colleagues, but “Much good research
… goes unreported except in rather dull
and repetitious annual reports prepared by
individual research institutes.” Summaries
are given for the principal conclusions from
the material presented in the book for each
crop. Both (a) priority technical issues for
each crop and (b) suggested aims for
researchers to direct their activities more
generally (including looking outside their
own specialist crop) are listed. This book
will become a major source of reference for
those working on irrigated plantation crops,
and it can be thoroughly recommended to
readers.
Henry Gunston
People and the Planet
A report from The Royal Society,
London. April, 2012
http://royalsocity.org/policy/projects/
people-planet/report
This report provides a comprehensive review
of the linkages between the world’s growing
population and its consumption of planetary
resources. It is a review, not an action plan.
As might be expected from its origin, it
focuses particularly on technological
aspects. The early chapters focus on the
need to stabilise and reduce material
consumption levels, family planning, and
balancing economic and environmental
planning.
Agricultural aspects are dealt with in
Chapter 4 within a section intriguingly
headed ‘Will markets and technology
neutralise environmental constraints?’. A
long review of factors affecting market pricing
and consumption of environmental
resources concludes that markets might not
have time to develop relevant technological
alternatives and that the latter may not be
socially or politically acceptable.
A section on technology and environmental
constraints reviews the delivery of water,
food, energy and mineral services.
Technological solutions examined for water
include desalinisation, recycling and
increased efficiency of delivery and use.
For food production, it is concluded that
technology will need to play an increased
role in the sustainable intensification of land
use, including plant breeding and genetic
modification to transfer N-fixation from
legumes to cereals, but it is acknowledged
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that improvements are also possible by
improved agronomic practices and precision
agriculture. Concerns are expressed about
the use of biocides, the decline of pollinating
insects and bats, the use of mycorrhizal fungi
and the growing demand for livestock
products. The roles of hydroponics and
aquaculture are also reviewed. Finally, the
potential to increase food availability by
improvements in distribution and by the
elimination of waste (both in developed and
less-developed countries) is examined.
Under energy, the competing demands of
food and biofuel production, various routes
to carbon sequestration and use of solar
power are reviewed. Under minerals,
agriculture-related topics discussed include
concerns about phosphorus reserves and
pollution by cadmium and arsenic.
Hugh Brammer
Sustainable Food Planning.
(2012). (Eds.) André Villon &
Johannes S.C.Wiskerte.
Wageningen Academic
Publishers. Hardback, ISBN
978-90-8686-187-3. 598pp., €94 ex VAT.
Half the world’s population are now urban
dwellers and, in Western cities, they are not
connected to the countryside. Food supply
is taken for granted by these consumers.
Food is not seen as an urban issue. The
authors of this large book provide
perspectives from architecture, city planning,
policy-making, design, sociology, transport,
health, environmental pollution, water supply,
waste disposal, fuel supply and city
governance – all of which they argue are
major issues in ensuring food for millions of
people in modern cities. The book paints a
picture of almost total absence of food
planning on the part of the professionals in
these areas of urban development. The
authors urge that this must change and
provide much information and examples of
a better way forward. The book focuses
upon cities in the Western world while the
megacities of the developing countries are
exploding in size and are also in desperate
need of planning. Urban planners in the
developing world can learn from this wellwritten book how to avoid mistakes and
to make food supply a major component of
sustainable urban planning thus greatly
improving the quality of life for people
isolated from the countryside.
John Hodges

Peppers: Vegetable and Spice
Capsicums. Crop Production
Science in Horticulture No
22. By P. Bosland and E.
Votava.
2012 / Paperback / 248 Pages / ISBN
9781845938253. CAB International,
Wallingford. £45.00 / $85.00/ €60.00.
Although thought of as a minor crop,
peppers are a major world commodity due
to their great versatility. They are used not
only as vegetables in their own right but
also as flavourings in food products,
pharmaceuticals and cosmetics. Aimed at
advanced students and growers, this
second edition expands upon topics
covered in the first, such as the plant’s
history, genetics, production, diseases and
pests, and it brings the text up to date with
current research and understanding of this
genus. New material includes an expansion
of marker-assisted breeding to cover the
different types of markers available, new
directions and trends in the industry, the
loss of germplasm and access to it, and the
long-term preservation of Capsicum
resources worldwide. Invaluable for
horticultural researchers, extension workers,
academics, breeders, growers, and students.
The landgrabbers: the new fight over
who owns the Earth (2012), Fred Pearce.
Transworld Publishers Ltd, U.K. Hardback
£20.00.
This important new book describes the
ethical, environmental, economic and
social issues of the large-scale land-grab by
some sheikhs, oligarchs, entrepreneurs and
food-insecure governments that is taking
place in Africa, S.E. Asia, S. America and the
Eurasian steppes the main victims of which
often are small subsistence farmers. It is
planned to include a full review of this book
in Agriculture for Development No 17.
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Ecological foresight versus agricultural hindsight
Dear Sir,
Illustrating the benefits of TAA membership and of writing in the journal, I recently heard out of the blue from an ecologist with
whom I had worked almost 40 years ago, raising an interesting question. I will paraphrase and summarise our exchanges below
because I think the exchange of views is of topical interest. I have added statistical data that I obtained later.
Question: Is it your belief that the Green Revolution as initiated by Borlaug was a terrible mistake, when considered in the long
term? It is my belief that it was for two interrelated major reasons: it artificially allowed the world population to increase, but not
in a sustainable way; and the intervention was not neutral for the environment and particularly the soils, so the result has been
that very large areas are far less fertile than they were before the Green Revolution.
Answer: The Green Revolution was only a terrible mistake from a Gaian perspective. The original sin was the Neolithic
agricultural revolution. It has been downhill for the environment ever since. The widespread degradation of soils in parts of Africa,
Asia and the Americas started long before the advent of HYVs and agrochemicals. Certainly, without modern technology, India’s
population could not have reached >1 billion, nor could the global population have reached >7 billion. But nor could it have done
so without modern medical technology: from Gaia’s perspective, the discovery of penicillin was equally disastrous in that it kept
more people alive who wanted to be fed.
The major causes of loss of productivity that I know of in the Punjab (where Borlaug’s Green Revolution was perhaps most
successful) were waterlogging and salinisation of soils from use – or over-use – of irrigation water in an arid climate. But those
problems need to be seen in perspective. Between 1960-61 and 2004-05, food grain production in the Indian state of Punjab
increased from 3.16 million to 25.66 million tons, and it has continued to grow. Waterlogging and salinization had been problems
long before the Green Revolution. Between 1987 and 2004 (the latest figures), land reclamation measures reduced the
waterlogged area from 218,300 ha to 85,300 ha, and the saline area from 37,100 ha to 4,000 ha – out of a total agricultural area of 4.2
million ha.
The main problem now is not technological. It is socio-political: how to share the available water more equitably between countries,
states, districts, villages and farmers with a growing population seeking to be fed? Technically, we know what ought to be done;
but getting rival governments, communities and individuals to agree on a rational solution is seemingly impossible, and conflict
becomes a serious threat.
From a chemical analysis point of view, soils used for intensive agriculture are undoubtedly less fertile than they were under
natural conditions. But most natural soils could not provide the amounts of nutrients needed to sustain the increased crop yields
required to support growing populations; in most places, the additional nutrients can only be provided by artificial fertilisers. In
Bangladesh that I know best, there is not enough grazing to sustain a large enough livestock population to provide organic
manure in the amounts required to produce and sustain the crop yields that are needed to feed the country’s huge population;
nor is use of organic manure in the amounts required to supply sufficient nutrients well suited for wetland rice cultivation.
We are between the devil and the deep blue sea on this question. We cannot now ban or withdraw modern technology and let
people die ‘naturally’. We must try to keep modern technology abreast of, or ahead of, growing population needs and simultaneously do
what we can – e.g. through promoting Conservation Agriculture and better balanced use of agrochemicals - to protect the
environment to the extent possible. We don’t live in an ideal world (and people’s ideas of what is ‘ideal’ differ widely). I confess
that I fear for humanity’s future (as well as the environment) with the growing global population. I can only do my bit by writing!
Hugh Brammer
Cambridge
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Post-harvest wheat losses in India
Dear Sir,
The article ‘Wheat left to rot as millions go hungry’ (in The Times of 19 May 2012) caught my eye. As a result of good growing
conditions, new high-yielding varieties, and government incentives to growers, this year’s wheat harvest in India is expected to
exceed 90 million tonnes – well above the nation’s total storage capacity of 63 million tonnes. It is feared that much of this will
rot out in the open. India is therefore trying to export wheat to Iran as part of a giant international barter – wheat for oil.
Additional wheat supplies are also being allocated to poverty alleviation schemes, since 700 million people in India live on less than
$2 per day, and more than 40% of children under 5 years old are chronically malnourished.
This article highlights the issue of huge post-harvest losses facing India and other nations. Post-harvest technology may appear a little ‘dry’
to agricultural students, but this is a salutary reminder that, whatever the Brian Sims of this world advocate for increased yields, with good
rains and successful production techniques, harvests still need to be kept, often for years, before consumption.
Yours sincerely,
Richard Smith
Midhurst, W Sussex

Bacterial wilt in bananas
Dear Sir,
I was most interested in David Giles’s letter and photo of bacterial wilt (BW) caused by Xanthomonas campestris pv. musacearum on
banana in Uganda. I am reasonably sure it is BW, although reluctant to make diagnoses from a photograph or telephone!
However, I do have an identical colour print on banana in Ethiopia, where I investigated BW in ensete (Ensete ventricosum).
My findings and conclusions were contrary to previous observations between 1968 and 1985. I am confident that the most
serious pest on ensete was the nematode Pratylenchus goodeyi (Peregrine and Bridge (1992). Tropical Pest Management 38; 325-326).
Every toppled plant examined had severe root and corm damage of up to 80%, but hardly any had BW. Staff at CAB IIP stated
that infestation was the highest they had ever seen on any crop (30,000/20g corm tissue). My view is that that toppled plants were
recorded as wilt; the other complicating factor was that many fallen plants had a severe foul smelling corm rot caused by a species
of Erwinia. Nowhere did I see a 70% infection by BW, but P. goodeyi infested just about every plant examined, including young
suckers and was endemic all over the Sidamo / Gamo-Gofa region. Although incidence of BW was low in ensete, just before
leaving Ethiopia I observed an almost complete kill of bananas in a small garden, but every plant had severe nematode damage.
Having now perused a few of the latest papers on BW, I saw no reference to the possible role of nematodes. P. goodeyi is
widespread in E Africa and is considered to be the major nematode pest of highland bananas there (Sarah, J.L. (1989). Nematropica 19;
199-216). Having left Uganda in 1993 after a three year stint, I did not see BW in bananas during several visits to banana farms.
However, I never visited the N.E. of the country, the most likely entry point from Ethiopia and probably via Kenya. My view is that the
initial focal point for disease entry in bananas is via nematode damage with rapid secondary spread once the disease affects aerial parts.
More emphasis should be given to the BW/nematode relationship and my starting point for control measures would be to ensure that all
planting material given to farmers is clean. It should be relatively easy to set up simple regional fumigation/disinfection facilities. Predisposition to both bacterial and fungal wilt disease by nematode damage on a range of crops has been widely recorded.
Finally, I submitted a short publication in 1992 emphasizing that all major banana growing countries should impose strict quarantine measures for importation of banana material. I realized that chances of confining it to Ethiopia were slim but there was
a chance. Regrettably, the paper was twice rejected. The folly of that decision is now clear. The hope now is that BW never gets
to the world’s major commercial plantations – bananas have enough major problems already.
If Mr. Giles wishes to contact me I shall be happy to share any information.
Trevor Peregrine
Lampeter (01570 421 202)
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The Publications and
Communications (P&C) Committee
Report
Paul Harding, the Coordinating Editor of Agriculture for
Development, chairs an active P&C Committee. Brian Sims has
recently taken over from Garry Robertson as one of the Technical
Editors, and Jim Waller continues as the other Technical Editor
until the end of the year. There is a call for volunteers to take over
from Jim Waller later in this journal. Both Garry and Jim will continue as members of the Committee. Hugh Brammer monitors
publications from the UN agencies and others, and coordinates
book notices and reviews for Ag4Dev. Geoff Hawtin keeps in touch
with research developments, and provides the international agricultural research news for Ag4Dev. Alastair Stewart maintains links
with past and present TAAF awardees, and in consultation with
Antony Ellman, provides TAAF news for Ag4Dev. Amir Kassam
provides updates from the Land Husbandry Group, and
follows developments in conservation agriculture and related policy
issues. Hugh Bagnall-Oakeley supports our Corporate Members
and provides material for the Corporate Members’ Page. Finally,
Keith Virgo is the Webmaster, and also manages the Directory of
Members for consultation and employment.
With the high number of quality papers now being presented at
regional seminars and workshops, it is no longer possible to
include them all in Ag4Dev. The Committee has therefore been
working on a policy for publishing such papers on the TAA
website, as well as in Ag4Dev. Pages for papers from regional
meetings will be added to the website, on which all such papers
can be published. Selected papers will also be published in
Ag4Dev, either in full or in summary form.
Technical themes for future issues of Ag4Dev have been identified, and there is a call for volunteer Guest Editors for a short
list of themes later in this journal. Guest Editors work with
the editorial team, and other Committee members, in planning
and commissioning material relevant to their theme.
Paul Harding

Website update
We have received much positive feedback about the website
(www.taa.org.uk), which we have tried to keep 'alive' and
'friendly'. Certainly, we are now gaining new and younger
members, who are signing-up via the website. Meantime, we
must maintain and improve the website pages. Please take a
look at the site. If you require access to the 'members' pages',
you will need to sign in and enter a password, which is easily
done at http://www.taa.org.uk/membership.asp?menuId=25
Hugh Bagnall-Oakley has recently successfully launched the
new "Vacancies" pages, in which he is listing opportunities in
the agriculture, rural development and international development

fields. Hugh still hopes to create some dynamic Corporate
Membership pages, to encourage more organisations to join
TAA. At a successful ExCo meeting in April, we agreed
several new proposals for the website, including a “News Alert"
system, so that members can opt-in to receive automatic
emails messages if new events or news items are added.
Much of our effort this year has gone into the membership
database, aimed at a simplified on-line home for all our
membership details. Lin Blunt, our new Membership Secretary, is
in the midst of this work. As soon as we have cleaned the database,
we shall be able to post a new version of the membership list
on the website. We are also looking at the possibility of enabling
individual members to check and amend their registration
details on-line, subject to password protection.
The Directory of CVs continues to elicit interest from potential
employers. Just click on http://www.taa.org.uk/subcontent.asp?subId=33&sub=yes and follow the links. Why
not register your own details, at ₤25.00 per year or ₤45.00 for
two years. If you are interested in the activities of the TAAF
scheme, you can find out about the people concerned, awards
made and application forms.
Please bear with us, we all provide our services voluntarily and
have to fit in uploading of information with our other professional tasks! Above all, we appreciate items of news, vacancies
and events that we can post of the website. We want it to be
your site and to meet your needs. So, please do send us your
ideas and suggestions.
Keith Virgo, Website Manager (directory_editor@taa.org.uk)
Hugh Bagnall-Oakley (corporate_membership@taa.org.uk)
Antony Ellman (taa_award_fund@taa.org.uk)
Lin Blunt (membership_secretary@taa.org.uk)

Report from the Membership
Secretary
Having been handed the baton of Membership Secretary from
John Davies in April 2012, Linda Blunt, with the support of
Jim Ellis-Jones and Keith Virgo has been making steady headway
with the role.
As you may now be aware, the TAA website is fully operational
with a wealth of interesting and useful material, as well as the
on-line journal which is accessible to all members. We will of
course continue to provide the printed journal to full members as
this remains a key part of the TAA provision.
It is hoped that in the future, for those using the website and
on-line membership, it will be easier to keep members’ details
up to date, to notify members when subscriptions are due and
to ensure all have access to the full website. However, there is
much updating to be done and members’ patience and cooperation would be much appreciated. Linda is currently
emailing/writing to all members who have not used their
membership number and logged onto the website, or whose
45

TAA Forum

Standing Order for subscriptions needs updating with the bank
to ensure correct payments are made.

Blunt know of any membership concerns, or Jim Ellis-Jones of
any payment concerns.

Please look at the TAA Membership checklist below, and let Linda

Linda Blunt (membership_secretary@taa.org.uk)

TAA MEMBERSHIP CHECKLIST
Are your membership details up to date?
Please let us know of any changes, especially if you now have an email address and wish to use the members’
website. If we have your email address then communication is easy and you can be made aware of news items
via email. All members can check their own details on the membership page ‘View your Member Profile’ and
can then make changes on ‘Update Profile’.
Do you know your membership number?
If you don’t know your membership number, then please contact the Membership Secretary at the address
below. Your membership payment will be checked and you will be provided with your membership number and
instructions describing how to log on and gain access to the full website.
When is your subscription due?
In future on-line members will be notified when their membership payment is due. There will be no changes for
those paying by standing orders.
How to pay your subscription.
• Establish an annual ‘Standing Order’ from your UK bank to the TAA. Account name: Tropical
Agricultural Association. Account number: 30907871. Sort code: 20 46 73. Either create the Standing
Order online using on-line banking or download a Standing Order form from
http://www.taa.org.uk/membership.asp?menuId=25 and send it directly to your bank. Note: this is the
preferred method.
• Pay direct annually by bank transfer or BACS to TAA's bank account. Account name: Tropical
Agricultural Association. Account number: 30907871. Sort code: 20 46 73, quoting your name and
membership number. Those paying from outside UK may need to quote the SWIFT (BARC GB22)
and/or IBAN numbers (GB47 BARC 2046 7330 9078 71).
• Send a cheque with your application form to the TAA Treasurer, at 4 Silbury Court, Silsoe, Bedford,
MK45 4RU. Note: this is the least preferred method.
• Pay on-line by credit card through the TAA website ‘Membership’ page
(http://www.taa.org.uk/membership.asp?menuId=25). Click on ‘Donation to TAA’, which will take you
to the payment portal (https://taa.workwithus.org/Fundraising/Donate.aspx). Add a note saying “For
Annual Membership Subscription” in the box for comments.
Are you paying the correct subscription?
Please check if you have a standing order as many have not updated this.
Full Individual (printed copy Agriculture for Development) £40.00, OR online £30.00.
Full Individual 70 (aged 70 and over) (printed copy Ag for Dev) £30.00, OR online £20.00.
Student (online Agriculture for Development) £10.00. Corporate Membership £100.
If you pay UK tax do you allow us to claim Gift Aid?
• TAA is a registered charity; this means that if you are a UK tax payer, we can claim the tax back on your
subscription which helps raise funds for the TAA. Please complete the form on the website and return it
to the TAA Treasurer at 4 Silbury Court, Silsoe, Bedford, MK45 4RU.
• If you pay on-line through Work-with-Us, you can sign on-line.
Can you recruit a member?
Spread the word to colleagues. Get them to log on to www.taa.org.uk . The membership application is now
easily done on-line. Also, why not print out the updated TAA leaflet and pass it around to possible recruits.
If all members recruited just one new member, membership would be
doubled and our future would be secured!
Linda Blunt – membership_secretary@taa.org.uk
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Land Husbandry Group (LHG) Report
Networking:
The LHG continued to network with TAA and non-TAA members
interested in sustainable land husbandry issues of relevance to
developing countries as well as to the UK/EU. In this regard,
the LHG continued to maintain its collaboration with
organizations and individuals overseas and in the UK and
mainland Europe where it is collaborating at a policy level as
well as practical level to influence decision-making about the
future of farming, education and research, and the role of the
private sector. The focus of attention remains the improvement
of ecological and economic sustainability of production systems
and harnessing key ecosystem services.
Activities related to CAP reform:
Amir Kassam participated in an ECAF (European Conservation
Agriculture Federation) delegation to meet with Paolo di Castro,
Italian EMP and chairman of the European Parliament
Committee on Agriculture and Environment. The meeting took
place in Bologna, Italy on 2 December 2011. The meeting was
organized by the Italian no-till association which is a member of
ECAF. A presentation was made on how to make farming in
Europe sustainable and environmentally friendly, followed by
a discussion on the CAP reform process and possible opportunities
for influencing the CAP reform process, particularly in relation
to integrating Conservation Agriculture principles and practices in
the greening of CAP.
Amir Kassam led a delegation to meet with Mr. George Lyon,
Scottish Lib-Dem EMP at the European Parliament in Brussels
on 28 March 2012 to discuss the role of Conservation Agriculture
in the greening of CAP as well as in strengthening sustainability
of production systems. The delegation comprised representatives
from TAA (Amir Kassam), ECAF (Gottlieb Basch), and IAD
(Institute of Sustainable Agriculture, France, Benoit Lavier and
Gerard Rass). A presentation was made to Mr. Lyon followed by
a discussion on how pillar 1 and pillar 2 could accommodate
CA practices. Mr. Lyon is the coordinator overseeing the drafting
of the proposals to reform pillar 1 and pillar 2 mechanisms for
payments to farmers for adopting sustainable production
practices. He is also the Deputy Director of the CAP budget
committee. The draft CAP proposals are expected to be discussed
in the European Parliament over the coming months in which
the European Council, the Commission and the Parliament will
all take part.
A document was prepared for the meeting with Mr. Lyon and for
similar advocacy activities in the future. The title of the document
is: Making Sustainable Agriculture Real in CAP 2020: The Role
of Conservation Agriculture, by Gottleib Basch, Amir Kassam,
Emilio J. González-Sánchez and Bernhard Streit. A copy is
posted on the TAA website.
Amir Kassam participated with ECAF President Gottlieb Basch
and Vice-President Emilio González-Sánchez in a meeting in
Brussels on 13 June 2012 with the Head of Agriculture Sector
Anna Barnett and her team in DG-Environment Unit B1 to
discuss the greening of CAP. Specific proposals were made
regarding the need to include minimum soil disturbance with
soil cover as a good farming practice for sustainable soil
management, and a mechanism to support farmers to adopt
the practice. If accepted, this would encourage the adoption of

Conservation Agriculture by farmers in the EU member states
when the revised CAP comes into force in January 2014. It
was pointed out that the currently proposed greening measures
involving 7% of the farmland to be kept under permanent
grassland does not pay due respect to other objectives set out
in the CAP reform proposals, and disregards the need for
sustainable land use on the 93% of the farm land which would
be managed under the “business as usual” practices.
Conferences, presentations and articles:
Two posters were presented at the Conference ‘Planet under
Pressure’ held in London, 26-29 March 2012
Poster 1: Feeding the Bottom Billion and the Rest. By Amir
Kassam and Norman Uphoff
Poster 2: Harnessing Ecosystem Services in Brazil and
Canada. By Amir Kassam, Ivo Mello, Herbert Bartz, Tom Goddard,
Theodor Friedrich, Francois Laurent and Norman Uphoff
Amir Kassam participated in the 4th International Meeting on
Sustainable Agriculture under the patronage of Nicolas
Sarkozy in collaboration with the European Parliament, in
Paris on 25 January 2012. The meeting addressed the question:
Sustainable Agriculture: From the Success of a Model to its
Generalization. The meeting was organized by the French
Institute of Sustainable Agriculture. Amir was part of the
roundtable discussion panel.
Amir Kassam was involved in preparing the following documents.
Copies are available at: www.fao.org/ag/ca:
Conservation Agriculture in the dry Mediterranean climate. By
Amir Kassam, Theodor Friedrich, Rolf Derpsch, Rabah Lahmar,
Rachid Mrabet, Gottlieb Basch, Emilio J. González-Sánchez
and Rachid Serraj. Field Crops Res. (2012),
doi:10.1016/j.fcr.2012.02.023.
This paper reviews: (a) the principles that underpin conservation
agriculture (CA) ecologically and operationally; (b) the potential
benefits that can be harnessed through CA systems in the dry
Mediterranean climate; (c) current status of adoption and
spread of CA in the dry Mediterranean climate countries; and (d)
opportunities for CA in the Central and West Asia and North
Africa (CWANA) region. In the CWANA region, CA is perceived
to be a powerful tool of sustainable land management but it
has not yet taken off in a serious manner except in Kazakhstan.
Research on CA in the CWANA region has shown that there are
opportunities for CA adoption in rainfed and irrigated farming
systems involving arable and perennial crops as well as livestock.
Conservation Agriculture and Sustainable Crop Intensification in
Karatu District, Tanzania. By Marietha Owenya, Wilfred Mariki,
Alastair Stewart, Theodor Friedrich, Josef Kienzle, Amir Kassam,
Richard Shetto and Saidi Mkomwa. Integrated Crop Management
Vol. 15 (2012). FAO, Rome.
This is a case study describing the introduction and pilot scaling
of Conservation Agriculture in Northern Tanzania and showing
the impacts on production, environment and farmers’ livelihoods.
A TAAF awardee Alastair Stewart was involved in the impact
assessment and also in editing the report.
Soil Organic Carbon Accumulation and Greenhouse Gas
Emission Reductions from Conservation Agriculture: A
Literature Review. By Sandra Corsi, Theodor Friedrich, Amir
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Kassam, Michele Pisante and João de Morães Sà. Integrated
Crops Management Vol. 16 (2012). FAO, Rome.
This review is a detailed meta-analysis of literature on carbon
sequestration with the objective to provide greater clarity on
the question: Under which conditions can agricultural land
management systems sequester carbon? It also aims to clear
the confusion over whether or not no-till systems can
sequester carbon.
At Eric Roose's request (ex-CIRAD, Montpellier), Francis Shaxson

prepared a contribution to a collection of papers about restoration
of damaged soils. The paper will be made available to the wider
public in due course.
The LHG is discussing the possibility of holding a scoping meeting
in the autumn to examine the status of agricultural education
with special reference to optimal soil management in relation
to future agriculture development needs in Europe/UK and
overseas.
Amir Kassam and Francis Shaxson

Obituaries
Joseph
Smyth
Mulholland
OBE

(1927–2012)
Joe, who died aged 85 on 16th March 2011
after a long battle against cancer, was born
in County Antrim, Northern Ireland. He
gained a B.Agr. at Queen’s University,
Belfast before obtaining his Diploma in
Tropical Agriculture at ICTA in Trinidad.
Joe joined the Colonial Development
Corporation (which became the
Commonwealth Development Corporation
and then CDC) in October 1949 as one
of its earliest recruits and, after 38 years’
service overseas and in the London
Office, retired from CDC in 1987. During this period, Joe amassed a prodigious technical and practical knowledge
of the commercial culture of a wide
range of tropical crops in many countries.
This, coupled with his project management
experience and personal involvement
with smallholder agriculture, gave him
the perfect background for the project
identification and consultancy work
with which he was involved in the latter
part of his career.
On joining CDC, Joe was posted as
Agronomist to Limpasa Dambo, a
mechanised rice-growing project in
Malawi. Three years later, he was
appointed Agronomist and Manager of
the Gambia Rice Farm. This involved
the selection of rice varieties and both
mechanised and smallholder rice culture,
with jaggery production from sugarcane
as an alternative crop. These schemes,
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promoted in the post-war dawn of overseas
development, were not the resounding
successes that had been anticipated, but
Joe profited from these early experiences
to hone his own pragmatic understanding of the basic principles underlying
successful agricultural projects.
In 1960, Joe was appointed Field
Manager at the Swaziland Irrigation
Scheme, an irrigated commercial multicrop (sugar, rice, citrus and cattle)
development project whose successful
aim was to help improve the economic
status of the country and reduce its
dependence on South Africa. When, in
1962, the scheme was expanded to
develop Vuvulane Irrigated Farms, Joe
became Settlement Officer for the next
three years. Here he promoted the growing
of sugarcane, cotton, maize, beans and
vegetables by Swazi small farmers on
irrigated land which was destined in due
course to be owned by them. During his
time in Swaziland, Joe also undertook
missions exploring opportunities for rice
production in the Solomon Islands, rice
and sugarcane on the lower Volta River
in Ghana, and an appraisal of Tendaho
Plantation in Ethiopia, an irrigated cotton
project with diversification into rice,
wheat, sesame, groundnuts and dried
lucerne for export.
The next few years saw Joe largely
London based, but also on study tours
becoming involved with plantation tree
crops, primarily oil palm, rubber and
cocoa, and in 1970 he was posted from
London to Solomon Islands Plantations
Ltd (SIPL) as General Manager. For the
next eight years, he was responsible for the
development of the estate, mill, oil storage
and shipping facilities. On his return to

London after 29 years overseas, Joe was
awarded the OBE for services to agricultural
development in the Solomon Islands.
The last nine years of Joe’s career with
CDC were spent in London Head Office
becoming Assistant Natural Resources
Adviser and then Deputy NRA. From
this base, he undertook numerous
overseas missions as Agronomist/Team
Leader involving a range of arable and
tree crops in Nigeria, Solomon Islands,
Papua New Guinea, Costa Rica, Fiji,
Uganda, Zimbabwe and Swaziland. In
addition, in 1980, Joe was appointed
General Manager of Savannah Sugar
Company in Nigeria charged with
conducting a review of the current
operation and making proposals for
long-term improved performance.
But it was not all work and no play. Joe
was a keen follower of many sports and
had earned his Blue in Athletics from
QUB and also played rugby for
Ballymena and The Gambia. He showed
the same determined and single-minded
approach to his sport as he did to his
work, and this made him a formidable
opponent, especially on the golf course
and the Bridge table.
When he retired from CDC in 1987, Joe
worked as an independent consultant for
a further seven years undertaking missions
to Cameroon, Sudan, Tanzania and Russia.
There is no doubt that, throughout his
long career working in both commercial
and small farmer agricultural development,
Joe dedicated himself to helping enrich the
lives of indigenous people in many
countries throughout the world. Through
his life, he quietly displayed a loyalty to this
mission which loyalty also extended to
cover his relationships with his colleagues
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and staff. He will be remembered by
all who knew him as an immensely
experienced, thoughtful and straighttalking tropical agriculturist. He is survived
by his wife and three children, to whom we
send our heart-felt sympathy.
Keith Armstrong

Vernon
Robertson
OBE

(1922-2012)
Vernon Robertson, who died peacefully at
his home in Kirby le Soken on 27 March
2012, was widely respected for his
contribution to agriculture and rural
development overseas. He was known to
many as the founder and Managing
Director of Hunting Technical Services
(HTS) Ltd, the first of the UK consultancies
to offer a comprehensive range of
agricultural services to developing
countries worldwide.
Vernon Colin Robertson, the oldest son
of Colin and Murial Robertson, was born
on 19 July 1922 at Blackheath, and grew
up there and at Frinton on Sea. On
completing his schooling at Imperial
Service College, Windsor, he joined the
Home Guard, and then enlisted in the
Royal Artillery in 1941. He was
commissioned in 1942 and served in
North Africa, Italy and Austria. He was
mentioned in despatches in 1945.
After the war, Vernon resumed his
studies, graduating with a BSc in
Agriculture from Edinburgh, followed
by an MA, also in Agriculture, from
Cambridge. Although originally intending
to join the Colonial Agricultural Service,
he was persuaded to join the staff of the
Cambridge University farm as Manager.
In 1953, he was approached by Hunting
Aerosurveys with a proposal to establish
a new Natural Resources Survey
Department. He accepted the challenge
with alacrity, and was soon engaged in
soil and vegetation surveys in Iraq and
Jordan, followed by East Africa and
Sudan. Whilst the new Department was
originally conceived as a resource
inventory and mapping facility, Vernon
quickly realised there was potential
for a much wider range of services,

particularly land capability and land use
planning, ground-water assessment,
and the extension of these into the
preparation of comprehensive development
programmes supported by financial and
economic analyses. To build this capability,
he assembled a group of experienced
agriculturalists and scientists, all of
whom had served with distinction in the
Colonial Administration. He also fostered
close relationships with the major UK
and European consulting engineering
firms with whom HTS would associate
on many of the world’s great irrigation
and drainage projects.
HTS became an independent company
within the Hunting Group in 1959, with
Vernon appointed Managing Director.
By his retirement in 1977, the company
employed more than seventy professional
staff, the majority of whom were
deployed on projects overseas. The success
of HTS can be attributed largely to
Vernon and the ethos he encouraged
within the firm. This was characterised
by informality and friendliness, yet
rigidly demanding in terms of technical
and professional standards. This was
recognised on his retirement with the
award of the OBE.
Vernon maintained his interest in overseas
development after retirement, undertaking
consultancy and supervisory assignments
for HTS, and through service on the
Board of the Commonwealth Development
Corporation from 1982 until 1990. He
also served as Vice Chairman of the
Environmental Planning Commission
on the International Union for the
Conservation of Nature.
Many of us who had the privilege of
working with Vernon will remember
him as an immensely talented man of
gentle authority who inspired loyalty,
and who loved to travel, never failing to
contribute socially and professionally to
the projects he visited.
Tom Boyd

Robert
Bruce
Karim King
(1937-2012)

Bruce King died suddenly at his home

in Esher in April, whilst still fully
engaged in his various academic,
political and social activities. He had a
Muslim funeral, at which the Imam
accorded him the accolade of ‘Sheikh’,
with its connotations of wisdom and
learning.
Although born and schooled in
England, Bruce opted to do his geology
degree at Durban. Natal geology at that
time was greatly influenced by the
geomorphologist Lester King, who was
developing his ideas on retreating
pediments and stepped pediplains as the
dominant processes shaping the South
African landscape. This gave Bruce
his lifelong interest and career in
geomorphology. After graduation he
worked in an engineering geological
consultancy in Cape Town, with a group
that included Tony Brink, Frank Netterberg
and others, who were developing the
application of Land Systems in Africa.
Although he found the approach
professionally attractive and useful, he
was uncomfortable with many aspects
of politics and life in South Africa, as his
time in Durban had sparked an active
antipathy to apartheid.
After his
then-illegal marriage to Jamela, his
conversion to Islam, and his active
support for the ANC, he had to leave and
find work outside the country.
After taking a geomorphological doctorate
at Edinburgh, Bruce joined the Land
Resources Division of ODA. His first
major assignment was in Tanzania, and
he and Jamela moved to Dar es Salaam,
where he co-founded the Bureau for
Land Use Planning in the University.
Bruce and the Bureau applied
geomorphological analysis and Land
Systems theory to map land resources.
The team made great use of aerial
photographs and later satellite imagery,
and this furthered Bruce’s interest in
remote sensing, which became his other
major professional skill.
After Dar es Salaam, Bruce participated
in major Land System environmental
surveys for agricultural and forestry
development in northern Nigeria, the
whole of Indonesia and also of Belize,
initially as the geomorphologist and
remote sensing specialist, but later as
leader of multidisciplinary teams.
By the end of his time in LRD, Bruce
had moved away from merely assessing
and mapping land resources, and,
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particularly in Belize, became actively
involved in the complexities of multidisciplinary and multi-sectoral planning.
This was during the important period
when social and political imperatives
became as significant for development
planning as physical land resources. He
also became head of Remote Sensing in
LRD and a widely respected authority in
the international remote sensing
community. There are details of Bruce’s
work in LRD in Developing Countries:
Evaluation of Land Potential (LRD
Press, 2006).
In retirement, the political changes in
South Africa meant that Bruce could
return to his interest in the South
African landscape, and he embarked on
a systematic geomorphological survey
of the country. He was also working, as
co-author with Charles Rossetti, on a
tropical geomorphology and remote
sensing book.
The whole of Bruce’s professional life
was influenced by his egalitarian ideals.
After returning to England he became
an active member of the Labour party,
and he was a staunch trades unionist
within LRD. In retirement he gave
much time and effort to the Fair Trade
Movement. He was an engaging
colleague - rigourous and meticulous
but modest, gentle, humourous and
helpful. He developed warm and mutually
respectful ties with host country
counterparts. He took a refreshingly
lateral look at issues, as shown by his
solution to the problem of remaining
physically active in retirement - by becoming the oldest and best-qualified
paper boy in Stockbroker Surrey.
Ian Baillie and David Wall

Harry
Potter OBE
(1943-2012)

Dr Harry Potter OBE died suddenly on
30th April 2012 at the age of 69. He had
played a round of golf and was driving
home alone to a meeting on Malawi at
his house when he stopped the car, got
out and collapsed. Those of us who
had the privilege of working with and
knowing Harry remember him for his
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professionalism and a unique blend of
integrity and common sense. While
outwardly relaxed he was passionate
about helping poor people and was
never afraid to speak his mind even
when his views were seen as unfashionable.
Harry was probably the last adviser to be
recruited from the Technical Cooperation
Officer cadre; people with years of field
experience who had spent time working
in an understaffed and ill-equipped line
ministry in a developing country. Harry
understood that the priorities of his
colleagues in an isolated field research
station were not grandiose five-year
plans or prioritising the annual budget,
but whether there would be money next
month to pay the labourers and to
operate the ageing vehicles.
Harry got his first degree in Natural
Sciences at Cambridge and then did the
Tropical Agriculture course at Reading −
rather a disappointment as all previous
students had gone to the University of the
West Indies (formerly ICTA) in Trinidad.
Having completed his training, he was
posted to Zambia in 1966 and left the UK
with Rosie his wife the night England last
won the World Cup. Initially based at
Magoye, he was then sent to Mochipapa
where Harry designed and helped do the
building work on the new office block and
several staff houses. The first Christmas in
Zambia saw Harry and Rosie in Choma
hospital having rabies injections after
feeding a sick calf which had tested
positive. Harry’s first two children were
born in Zambia, both at an extremely basic
mission hospital.
Harry and the family returned to the UK
in 1972 as there was no suitable schooling
for their eldest in Zambia. Harry taught
for a year in Peterborough until offered
at post with the East African Community
(EAFFRO) at Muguga in Kenya. Harry
was to stay at Muguga until 1988 during
which time he got his PhD in animal
production. While at Muguga, Harry
and Rosie set up a new primary school
which turned out students with some of
the best results in the district.
Returning to the UK in 1988 with elderly
parent problems, Harry was recruited as a
Natural Resources adviser responsible for
Pakistan and South America (those were
the days of multi-tasking). In 1989, Harry
was sent to Mexico to learn Spanish in
preparation for a posting to Medellin in
Colombia. The day the family was due to

fly to Bogota, the Colombian presidential
candidate was shot, so Harry was recalled
to London. After a period in London and
at the Statistical Services Centre at Reading,
Harry was eventually posted to
Bangladesh in 1992 where the new country
office was being established. Harry always
had happy memories of the camaraderie
and cohesiveness of the country team in
those early days.
Harry was a plumber’s son from the
Wirral and one of the most practical
persons with whom one could wish to
work. He always had the right tool for
the job and a leather man kit on his belt;
just the person to be stranded with on a
desert island. Any mechanical or electrical
fault with a vehicle could be fixed; even
if it meant removing and adapting a part
from elsewhere in the vehicle “where it
wasn’t needed”.
Harry’s final posting was to Malawi from
1996-2004 where he also covered
programmes in neighbouring Mozambique.
Harry’s drive, enthusiasm and commitment
ensured multi-donor funding for the
Starter Pack Programme in Malawi. This
was very controversial at a time when
DFID, USAID and the World Bank were all
firmly opposed to subsidies to small farmers
as being unsustainable; ignoring existing
policies in Europe and the States. The first
season providing all farmers with a small
pack of maize seeds and fertiliser was a
logistics nightmare but Harry, with support
from a small team in Malawi and hard
statistical evidence from the Reading
statistics unit, soon refined and organised
the recording and distribution system for
subsequent years. The results were
dramatic. The end of the first season saw
Malawi turn from a persistent maize-deficit
country to self-sufficiency and in later
years it would be exporting maize to Zimbabwe. His work in Malawi earned him an
O.B.E for services to Food Security in Africa
in 2003. Harry’s passion for development
and no nonsense approach was appreciated
not least by Aleke Banda, the Minister of
Agriculture and Harry became his de-facto
adviser. Harry would complain of being in
the bath at night when a call would come
from Aleke to meet him for a drink and to
talk over issues.
Other memorable events during Harry’s
time in central Africa were a plane crash
in Mozambique from which he walked
away unscathed. He also inherited a fully
equipped fisheries research vessel moored
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on Lake Malawi that belonged to DFID.
The government couldn’t afford to
operate it, so Harry had to organise (from
a non-existent budget) a full annual
service by a UK-based marine engineer.
When it was put up for sale the only bid
was from a casino company! It was still
there when Harry left. Finally Harry was
also involved in the re-opening of the
railway line from northern Mozambique
into Malawi, so avoiding the overland
journey for goods through Zimbabwe.
After retirement, Harry with his usual
energy threw himself into charity work
in Malawi making several visits for
the David James Foundation and
church-based work. Latterly he became
very involved with Temwa, a charity that
raises funds to implement communitybased projects in Malawi, and he was
looking forward to returning there again
in July this year.
Harry was deeply respected by all those
that knew him and undoubtedly a
master in his field. Harry’s passion,
dedication
and
enthusiasm
for
development were a real inspiration for all.
His work in Malawi will be his legacy, a
shining example of what can be achieved
by standing up for what you know is right.
He is survived by Rosie his wife, three
children and seven grandchildren, to
whom we send our condolences.
John Hansell

Andy
Tainsh

(1939-2012)

Andy Tainsh – has gone-off on his long
safari! Kwaheri Bwana!
Colleagues will be sad to know that Andy
Tainsh has lost his 3-year battle with
cancer. Andy was one of the stalwarts of
the generation of natural resources
advisers, when DFID had forestry, animal
health, fisheries, post-harvest and
agricultural research advisers, and before
the term ‘sustainable rural livelihoods
adviser’ became the chapeau. He was
happiest in the field and when working
with and talking to farmers. He joined the
advisory cadre after a successful career in
the field in Africa.

Andy was born in Kenya and went to
school at the Prince of Wales School in
Nairobi before moving to UK to study
agriculture at Reading University. In 1961,
he returned to East Africa to work in the
tea industry in Kenya and then Uganda –
and to play rugby for East Africa!
In Uganda, he planted one of the largest
tea nurseries ever seen in Africa which
went towards planting over 8000 acres
in small-holder tea. But when Idi Amin
seized power, Andy and family left
Uganda and returned to Reading
University to do a post-graduate degree
in agricultural extension and to buy a
home in Devon.
In 1972 he went to Swaziland to work on
rural development, where he rose to be
the Acting Director of Agriculture, before
returning to take up an appointment as
agricultural adviser in ODM before it
evolved into ODA and DFID. He was then
posted to the South East Asia Development
Division, covering natural resource
programmes in Nepal, Bangladesh, Burma,
Sri Lanka and Thailand. After four years,
he returned to London to a schedule which
included programmes in Bolivia, Peru and
Ecuador.
After a short spell in London, he escaped
to work in the British Development
Division in the Caribbean, covering
programmes in the islands and central
America. In 1989 he was posted to
Malawi to oversee the natural resources
programmes in central and southern
Africa; where he embarked upon a series
of ‘amazing’ land rover safaris across
Malawi, Zambia and Zimbabwe.
In 1995, he returned to Barbados from
where he retired in 1999 and decided to
rent a small house so when it became
cold and dark in the UK, he and his wife
could take five months off and go back
to the tropics.
We will remember him for his humour, his
passion and the practical approach he
brought to absolutely everything he did.
He managed never to be fazed. Everything
was possible, whether it be mending a
broken-down land rover miles from anywhere with wildlife all around, managing
to get a soufflé to rise perfectly – or looking
after a high-level mission for London. He
will be remembered by us all with great
respect and affection - we will miss him.
Andy leaves behind his wife, Margaret
and three children Hannah, Piers and

Ruth – to whom we send our sympathy
and condolences.
Andrew Bennett and Mike Long

Alan
Stobbs

(1928-2012)

It is with much regret that we have to
announce the death of Alan Ross Stobbs at
the age of eighty three. He was born and
brought up in Durham and was awarded a
scholarship to the Durham Johnston
Grammar School. He joined the navy
directly from school and rose to the rank of
Lieutenant Commander and served on
destroyers and, at one time, on the aircraft
carrier Eagle. Much of his time at weekends and holidays was spent at sea and he
was a member of the naval reserve until
the seventies. He attended Durham
University, having been sponsored by the
navy, and took a degree in Geography. He
was a member of University College and a
resident in Durham Castle.
Alan joined the Colonial Service in
1954, and was posted to the Gold Coast
and to the Soil and Land Use Survey
Department of the Ministry of Agriculture
which was based in Kumasi. His main
work was to carry out a soil survey of
the remote Nasia River Basin in the
Northern Territories. After leaving in
1957 he joined what was then known as
the ‘Soil Pool’ under Herbert Green and
was posted to Sierra Leone where he
was sent to another somewhat remote
station in the north of the country.
After this time in West Africa he spent a
period in Australia where he worked on
the ‘Snowy Mountain’ scheme. This was
followed by two years in Malawi and,
apart from these longer term postings,
he undertook assignments to a number
of countries including Botswana, the
Gambia and Tanzania.
The Soil Pool was absorbed into the
Land Resources Division of the Overseas
Development Administration in 1964.
The LRD was one of the three Scientific
Units of the ODA, based at Tolworth in
Surrey, and headed by Phil Chambers at
this time. Alan lived with his wife and
family at nearby Cobham.
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Alan was recruited as one of the Natural
Resource Advisers of ODA and sent to
Malawi to the Development Division
based at Lilongwe and responsible for
countries in central and southern Africa.
The next posting was as Senior Adviser
with the South East Asia Development
Division with the HQ in Bangkok and
covering natural resources programmes in
Nepal and Bangladesh and the countries of

the region. After this time he worked in the
London office from where he undertook
various assignments until his retirement.
He later moved to the family home outside
Durham where he spent his last years.
Alan will be remembered by his
colleagues for his beard, his pipe and his
huge knowledge of soils and agricultural
development. We will miss his common

sense, salty tales and inexhaustible
supply of anecdotes.
Alan is survived by his wife Jo and their
children Amanda, Richard and Rodney,
and by three grandchildren Isabelle, Ben
and Aidan, to whom we send our deepest
sympathy and condolences.
Basil Hoare

TAAF News
TAAF had a budget of £15,500 for the financial year 2011/12,
of which £9,450 was spent. The money used was allocated to
seven MSc awardees (selected from 19 applications from 10
UK universities), one new long term awardee, and final

payments to 4 long term awardees from previous years who
completed their assignments in 2011/12. Details are in the
Table 1 below.

Table 1. 2011/12 TAAF Awards, New and Completed
Applicant/
University
Bangor
Ben Robinson

Award Type

Project Title/Country

MSc 2012

Potential for charcoal co-operatives in Papua
New Guinea

£1000

Long term 2011
(final payment)

M&E of Market-Oriented Value Enhancement
Programme, India

£250

MSc 2012

Evaluating improvement of integrated
community and conservation projects in Eastern
Arc Mountains, Tanzania

£1000

Long term 2009
(final payment)

Marine megafauna conservation, Inhambane,
Mozambique

£250

Long term 2010

Oxford
Francesca Fernandez

Monitoring, Evaluation and Training for
Conservation Agriculture, Zambia and
Zimbabwe

MSc 2012

Non-material considerations in local fishermen
and women’s valuation of an established Marine
Protection Area in Philippines

Viresh Patel

MSc 2012

Sheffield
Rachael Taylor

Sustainable Rural Livelihoods through
renewable energy projects under the Clean
Development Mechanism of Kyoto Protocol in
Kutch, India

MSc 2012

£1000

UCL
David Sabogal
Habedank

Interactions between livelihood diversity,
agricultural practices and household food
security in rural northern Ghana

MSc 2012

Impact of internal migrants on indigenous land
tenure regime and social cohesion: implications
for community-based REDD+ initiatives in
Madre de Dios, Peru

£1000

Alexander Tasker

MSc 2012

Cattle and Conflict: Pastoral perceptions of aid
and risk in Marsabit, Northern Kenya

Long term 2012 (first
payment)

Social and economic implications of large-scale
land acquisitions in Zambia

£1800

Long term 2009
(final payment)

Poverty-mitigating role of forest resources in
rural Burkina Faso

£200

James Brockington
Imperial
Katherine Sainsbury
Newcastle
Katie Hogg
Northumbria
Ben Frampton

SOAS
Jessica Chu
Lucrezia Tincani
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Amount due

-

£1000

£950

£1000
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The funds carried forward from 2011/12 will be added to the
funds available for 2012/13, giving TAAF a total of some
£13,000 for awards in the current financial year. The bulk of
this money comes from TAA’s subvention and from contributions by individual TAA members (£7,500 in the last financial
year) for which we are deeply grateful.

No new sources of funding have been identified for TAAF’s future
years’ operations, although discussions are continuing with DFID
who appear to have a renewed interest in building UK capacity for
natural resource management. If these discussions are not
successful the future of the TAAF scheme will once again be in
jeopardy, so any further contributions which TAA members feel
able to make will be enormously appreciated.

TAAF Awardees Reports

James Brockington: Developing the Market Oriented Value
Enhancement (MOVE) Livelihoods Programme in Karnataka,
India

David Martin: Community-based water management in
Lepcha villages in Sikkim, NE India
David’s research project in Sikkim, North-east India, undertaken
for an MSc in Anthopology, Environment and Development at
University College London, aimed to understand the impact of
water scarcity on local livelihoods, gather information on local
water management practices, and assess the response of local
institutions (e.g. village assemblies or ward sabhas) to water
scarcity in the light of Elinor Ostrom’s theories of common-pool
resource management. The region is experiencing increasingly
volatile annual precipitation, warmer temperatures, and other
climatic changes and results from the research showed that
water scarcity was adversely affecting people’s livelihoods. In
some areas, reported water scarcity was so acute that people
were unable to bath or to water their animals. Lack of water
outside of the monsoon also prevented local people from irrigating
their crops, limiting farmers’ ability to grow cash crops (such
as Dzongu chilli) for income. Analysis of interviews with key
informants shows that local people are using traditional moral
norms of ‘assertive egalitarianism’ and ‘flat’ intra-community
power relations to ensure that the little water available was
shared between households. Villagers use indigenous democratic
institutions to enact rules on the use of private pipes, to provide
funds for a ‘water monitor’ and to manage the collective water
infrastructure. David writes, “By engaging villagers in group
discussion, and providing local irrigation officials with copies
of my participatory maps, I hope that my work will be of aid to
the people who were so exceptionally kind to me. The fieldwork
was instrumental to the successful completion of my MSc in
2011, and I am eternally grateful to all at the TAA for their kind
support.”

James spent 12 months from April 2011 to April 2012 as a TAAF
awardee with the Best Practices Foundation, an Indian NGO
based in Bangalore, developing an M&E system for the MOVE
programme, which helps small-scale entrepreneurs to identify
and access markets for their products through which they can
generate sustainable livelihoods. James writes: “This award
allowed me to gain a rich experience. My role wasn’t always
how I imagined it would be, but I have learned a great deal
about the nature of development work in practice and the skillset required to make effective contributions. BPF valued my
inputs across a range of activities, not only with the development
of MOVE. I hope that adoption of systematised M&E will bring
benefits to the wider community in the form of improved delivery
of training and follow-up. If credible evidence of sustained positive
outcomes can be harnessed for publicity and fundraising purposes,
then hopefully BPF will be able to secure the resources required
to up-scale the program in the future.”
Lucrezia Tincani: Capturing the poverty mitigating role of
forest resources in rural Burkina Faso
“The TAA generously co-funded the fieldwork, carried out
between 2009 and 2011, for my Ph.D. thesis on food security and
climate change adaptation in Burkina Faso. The thesis examined
the role of local edible forest products in contributing to the
food security of rural communities in the increasingly arid

Seeds of Boscia senegalensis being cooked. These form a useful addition to
village diets in many parts of Burkina Faso

Conducting basic household questionnaires in Kusong, Upper Dzongu

Sahel. In collaboration with a British NGO, Tree Aid, I examined
the barriers to accessing forest products, and identified which
users were excluded from the resource. My results clearly
showed the importance of forest products, particularly during the
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long dry season. They raised awareness of the importance of
these products among the local community, which was not
always aware of their utility. Based on the recommendations of
my work, I elaborated a new project together with Tree Aid to
ensure the supply of these nutritious locally available products to
school canteens. I am very grateful to the TAA for giving me
this opportunity to work closely on a development project in
the field, from which I gained invaluable insight into the
different stages of project design and evaluation.”
Ben Frampton: Monitoring, Evaluation and Training for
Conservation Agriculture
Ben, a TAAF awardee from 2011-2012, has been based in
Zimbabwe and Zambia with Foundation for Farming (FfF), an
initiative aimed at bringing transformation to individuals and
communities through productive use of land. His work with
FfF has focussed on training farmers in conservation agriculture
practices and improving the monitoring and evaluation

procedures for projects funded by FAO and UNICEF. Through
UNICEF’s Conservation Agriculture (CA) in Schools Project,
Ben has conducted baseline and follow-up surveys to gauge
how attitudes to farming practices have changed amongst
pupils in the 54 target schools in Zimbabwe. Ben was also asked
to establish FfF’s first formal training base in Zambia, where he
has been working since February this year. This has involved
multiple field visits one of which was near Solwezi, in the far
North West of Zambia, where a mining company are using FfF
teaching as part of their Corporate Social Responsibility
programme among the rural communities. Ben has found that
sustainability of CA projects is a challenge once free inputs
have been lessened or stopped. He writes, “As I design new
initiatives in Zambia for FfF I will be extremely careful to apply
the learning I have gained from experience in Zimbabwe,
Malawi and Zambia so far.”
Alastair Stewart and Antony Ellman

Corporate Members Page
The TAA welcomes the AVRDC as its
newest Corporate Member. The following
short article highlights the key themes of
the Centre’s research for development
work.

Vegetables: Prosperity for
the poor, health for all
Agriculture that works for farmers,
businesses, consumers and the environment
involves more than just producing
enough calories from staple crops.
Vegetables — from indigenous amaranth
and African nightshade to high betacarotene tomatoes and flood-tolerant
sweet pepper — add nutrition and flavor
to diets. Despite the valuable contribution
of vegetables to human health and
economic development, policymakers
have overlooked vegetable production as
an
income-generating
nutritional
improvement strategy.
AVRDC – The World Vegetable Centre,
an international nonprofit vegetable
research and development institute, seeks
to alleviate poverty and malnutrition in the
developing world through the increased
production and consumption of nutritious
and
health-promoting
vegetables.
Founded in 1971 in Taiwan, the Centre’s
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global network now covers East and
Southeast Asia, sub-Saharan Africa,
South Asia, and Central and West Asia
and North Africa. Activities are structured
around four global themes —
Germplasm, Breeding, Production, and
Consumption — to strengthen the entire
vegetable value chain, from seeds and soil
to market access and nutrition.
The Centre has long recognized the
value of vegetable production for
enhancing nutrition and providing
income. Through partnerships with
farmers, national agricultural and
research institutions, non-governmental
organizations, and the private sector, the
Centre provides small-scale farmers with
tools and opportunities to boost their
vegetable yields and increase their
incomes. The AVRDC Genebank holds the
world’s largest public-sector collection of
vegetable germplasm, and AVRDC breeding
lines are used throughout the world to
develop improved vegetable varieties with
better pest and disease resistance that can
tolerate extremes of flooding, drought,
and heat. By promoting good agricultural
practices and safe production and
postharvest methods, the Centre helps
growers produce healthier harvests

for themselves, consumers, and
the environment. Integrated crop
management strategies include improved
lines, grafting, low-cost drip irrigation,
safe pest management, and crop fertilization
and rotation systems suited to
smallholders. The Centre works with
indigenous vegetables — underutilized
species with the potential to
provide sustenance and much-needed
micronutrients to balance staple-heavy
diets — and conducts research on the
nutritional and nutraceutical qualities of
all vegetables for their potential to
improve health for individuals, families,
and communities. Ongoing programmes
disseminate and extend these improved
technologies to farmers, NGOs, and
national agricultural research systems.
Corporate Members are invited to
submit short articles on their work
generally, or on specific projects of
particular interest.

Events

Upcoming events
AGM AND ANNUAL MEMORIAL LECTURE
ROYAL OVER-SEAS LEAGUE, PARK PLACE
ST JAMES’S STREET, LONDON SW1A 1LR
WEDNESDAY, 28TH NOVEMBER 2012 at 5.00 p.m.
AGENDA
Apologies
Minutes of AGM of 23rd November 2011 vide Agriculture for Development No.15 Spring 2012
Matters Arising
Reports from Officers
Adoption of Audited Accounts
Approval of Accounts
ExCo Elections
AOB

THE 30TH ANNUAL RALPH MELVILLE MEMORIAL LECTURE at 6.30 p.m.
“Shaping the future together: transforming agricultural research for development”
Dr Mark Holderness
Executive Secretary
Global forum on Agricultural Research (GFAR)
c/o FAO. Rome

How to get to the Royal Overseas League
Tube to Green Park (Piccadilly, Jubilee or Victoria lines), take the exit marked Buckingham Palace,
walk past the Ritz Hotel turning right into Arlington Street. At the end of Arlington Street there
are some steps to the front entrance (approx. 5 minutes).
Buses 8, 9, 14, 19, 22 and 38 stop outside the Green Park tube station on Piccadilly, running west
to Hyde Park Corner, Victoria and Knightsbridge, and east to Piccadilly Circus and Holburn.

THE ANNUAL REUNION
will be held from 7.30 p.m.
A finger-buffet will cost £18 per person
To: Elizabeth Warham, General Secretary, TAA, PO Box 3, Penicuik, Midlothian EH26 0RX
I/We……………………………will/will not attend the 2012 AGM, Memorial Lecture and Reunion.
A cheque to the value of £……… made payable to the Tropical Agriculture Association is enclosed.
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Events

ANNUAL MEETING OF THE
BRITISH SOCIETY OF SOIL
SCIENCE
Date and time: 04 September 2012, 10.00
Details: The two day annual meeting will focus on the
required contributions and potential opportunities for soil
science with respect to Global Food Security. Increasingly
variable weather patterns will influence the environment and
its ability to support sustainable food production. Major
challenges include water scarcity, a decreased availability of
key inputs to food production, managing carbon and
differing local impacts of climate change. Soil science is at
the heart of all these issues. There will be four sessions
related to the main theme and a session for any aspect of
soil science, and oral and poster abstracts under five themes.
Venue: Sutton Bonington Campus, University of Nottingham.
A conference dinner will be held at the National Space Centre.
Contact: Book online www.soils.org.uk/

3RD INTERNATIONAL
AGRONOMY CONGRESS ON
AGRICULTURE DIVERSIFICATION,
CLIMATE CHANGE MANAGEMENT
AND LIVELIHOODS
Date and time: 26-30 November 2012, 10.00
Details: The Indian Society of Agronomy in collaboration
with Indian Council of Agricultural Research (ICAR),
National Academy of Agricultural Sciences (NAAS), Indian
Agricultural Research Institute (IARI), American Society of
Agronomy (ASA) and Trust for Advancement of Agricultural
Sciences (TAAS), New Delhi shall be organizing the
Third International Agronomy Congress on "Agriculture
Diversification, Climate Change Management and
Livelihoods. The theme of the Congress will be addressed
through 10 symposia, of which one pertains to "Best
management practices with conservation agriculture.
Venue: New Delhi

ANIMAL HEALTH AND WELFARE
IN GLOBAL FOOD SECURITY

Contact: See Indian Society of Agronomy (ISA) website at
www.isa-india.in/

Date and time: 17 October 2012, 10.00
Details: TAA South-West Branch Seminar. This is an
advance notice. Full details will be posted as soon as possible.

NEXT STEPS FOR COMMON
AGRICULTURAL POLICY REFORM

Venue: The Bristol Veterinary School, Langford, BS40 5DU.

Date and time: 06 December 2012, 08.30

CONFERENCE ON
CONSERVATION AGRICULTURE
Date and time: 25 October 2012, 10.00
Details: Conference on Conservation Agriculture (CA),
jointly organized by China Agricultural University (CAU), the
Shanxi Agricultural Mechanization Bureau (SAMB), the
Food and Agriculture Organization (FAO) and the Chinese
Society of Agricultural Engineering (CSAE) to mark 20 years
of work on CA in China. All CA persons are welcome to this
Conference.
Venue: Linfen, Shanxi, China, organised by CTRC
(Conservation Tillage Research Centre), Ministry of Agriculture.
Contact: Dr Li Hongwen, Professor & Head, CTRC,
Ministry of Agriculture, Peoples Republic of China on
lhwen@cau.edu.cn
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Details: Speakers Stuart Agnew MEP, UKIP Spokesman on
Agriculture and Member, Committee on Agriculture and Rural
Development (AGRI); Richard Ashworth MEP, Conservative
Spokesman on Agriculture and Rural Affairs and ECR Group
Spokesman on European Budget 2014-2020; Gwilym Jones,
International and Legal Affairs, Cabinet of Commissioner
Ciolos, European Commission; Peter Kendall, President, NFU;
Martin Nesbit, Director, EU and International, Department for
Environment, Food and Rural Affairs. This seminar will be a
timely opportunity to assess the progress and direction of
Common Agricultural Policy reform, as negotiations continue
in the European Parliament. Our Website, Live Agenda
Venue: Central London.
Contact: There is a charge for most delegates, so please pay in
advance by credit card on 01344 864796. If you or a colleague
would like to be considered as a speaker, please contact us at
speakeroffers@westminsterforumprojects.co.uk specifying the
event and session where you would like to speak. Lizzie Sayer,
Senior Producer, Westminster Food & Nutrition Forum
www.westminsterfoodandnutritionforum.co.uk

CallforTechnicalEditorofAgricultureforDevelopment
Aftertenyearsofservice,JimWallerwillberetiringasTechnicalEditorofAgriculturefor
Developmenton31December2012.
ThejobofTechnicalEditorhaschangedsignificantlysincethecreationoftheroleofCoordinating
Editor.TheCoordinatingEditortakestheleadinplanning,coordinating,administrating,sourcing
materialforAg4Dev,coordinatingtechnicalediting,arrangingforprintinganddistribution;aswellas
undertakingsomeeditingandproofͲreading.ThismeansthatthejobofTechnicalEditorisnowfar
lessonerousthanbefore,andisessentiallyfocussedontechnicaleditingandfinalproofͲreading.
WithtwoTechnicalEditors,andGuestEditorsforthemedissues,thetechnicaleditingworkloadis
sharedwithseveralothers.LikeallmembersofthePublicationsandCommunicationsCommittee,
theTechnicalEditorsalsocontributetodiscussionsanddecisionsrelatingtoAg4Dev,andseeking
outsuitablematerial.
MemberswhoarewillingandabletovolunteertoserveasTechnicalEditorareinvitedtocontact
PaulHarding,theCoordinatingEditor,onpaulharding@btinternet.com.


CallforGuestEditorsofAgricultureforDevelopment
SomeissuesofAgricultureforDevelopmentareopen,withoutaparticulartheme,whileotherissues
aredeliberatelyfocussedaroundaparticulartheme.Themedissueswilltypicallycontainan
editorial,betweenthreeandfivearticles,someNewsfromtheField,andsomebookreviews,onthe
theme.AlimitedamountofnonͲthemematerialcanalsobeincluded.
EachthemedissuewillhaveaGuestEditor,whowillberesponsibleforplanningthecontent(in
consultationwiththethreeregularEditors),andcommissioningandeditingmaterialonthetheme
frominternationalexperts(againtheregularEditorswillassist).TheGuestEditorwillalsousually
writetheEditorialandsuggestNewsfromtheFieldandbookreviewsrelevanttothetheme.Other,
nonͲthemematerialwillbesourcedandeditedasusualbytheregularEditors;andprinting,
publicationanddistributionwillbeorganisedasusualbytheCoordinatingEditor.
ThefollowingthemeshavebeensuggestedforfutureissuesofAgricultureforDevelopment:

¾ InnovationSystems;
¾ WaterinAgriculture;
¾ CommercialisationofSmallholders;
¾ ClimateChange;
¾ WomeninAgriculture;
¾ PostͲHarvestIssues;
¾ AgriculturalEducation/DistanceLearning;
¾ LivelihoodsfromTrees;
¾ FishinDevelopment;
¾ FoodSystems/Foodsecurity;
¾ Nutrition;
¾ BeverageCrops;
¾ Mechanizationofsmallholderfarmingsystems.

MemberswhoarewillingandabletovolunteertoserveasGuestEditorsareinvitedtocontactPaul
Harding,theCoordinatingEditor,onpaulharding@btinternet.com.
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