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 I
f you live in the UK, then you will have 

access to enough safe and nutritious 

food to sustain you. In simple terms, this 

means you have food security. However, 

despite technological advances in the 

production and distribution of food, hunger 

and malnutrition still threaten the health and 

wellbeing of millions of people around the 

world, with an estimated 30,000 people dying 

of hunger or hunger-related diseases each 

day, according to the Food and Agriculture 

Organisation of the United Nations (UN). 

In the introduction to last year’s Royal 

Society report, Reaping the Benefits, Lord 

Rees argued that to meet the demands from 

a growing global population, agricultural 

productivity must increase – sustainably 

– alongside better distribution. ‘Since 

the first “green revolution” 50 years ago, 

international research institutes have made 

hugely valuable contributions to human 

welfare,’ wrote Rees. ‘UK laboratories have 

been at the forefront of these efforts. 

Their mission has never been as important 

Harvest for 
the world
With a global population expected to hit nine billion by 2050, the question of how to feed every mouth has 
never been more pertinent. Food production must increase – sustainably – alongside better distribution. 
But the obstacles are socio-economic as well as agricultural, as Robin Fearon finds out

as today, nor has biological knowledge 

ever offered such great potential.’ 

Smaller world, bigger picture
Richard Tiffin is director of the University 

of Reading’s newly established Centre for 

Food Security. He says food supply chains 

between developed and developing worlds 

are linked more closely than ever. ‘We have 

a much more systemic approach than 30 

years ago when food security meant simply 

producing enough food for the UK,’ he says. 
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‘Technologies and techniques we develop 

now have relevance for the whole planet. 

There is a lot of international communication 

about the problems and the solutions. One of 

our strategies is to exploit our connections 

through trained postgraduate students to 

push research on to international issues.’

Those issues are pressing. In areas where the 

majority of the population are subsistence 

farmers, education is key to securing 

food security for a country. University of 

Nottingham professor of environmental 

plant physiology Colin Black is spearheading 

research into sustainable methods for farmers 

to enrich the soil of marginal agriculture 

land. By using agroforestry, a system of 

planting trees and crops together in a 

mutually beneficial way, farmers can harness 

the nutrients from semi-arid land. Catherine 

Muthuri, who honed her skills as a PhD 

student at Nottingham, is now chair of the 

botany department at her university in Kenya, 

where agroforestry techniques are now 

boosting the local food production.

‘We’ve been extremely productive in the 

number of graduates we’ve developed 

from the UK and Africa,’ says Black. ‘What 

we’re able to provide is the expertise for an 

upcoming generation of scientists who’re able 

to take that knowledge and disseminate it in 

their home countries.’

An expensive business
Increasing global food security is not simply 

a matter of developing sustainable farming 

techniques. Health, economic development, 

trade and environmental issues all come into 

play. Regional and global economic crises 

and chronic underdevelopment make the 

situation particularly bad in the developing 

world (however, even in the US an estimated 

30 million people are unable to buy enough 

food to maintain health). The overall mean per 

capita income of ‘black Africa’ is no higher 

now than it was in 1960 and the region has 

less economic weight now than it did then. 

However, real prices in the domestic food 

market have increased in the past few years. 

When food prices hit an all-time high in 2008 

it sparked riots and civil unrest in a number 

of countries, including Pakistan, Mozambique, 

Indonesia, India and Egypt.

This food crisis was linked to sharp oil price 

rises that made it more expensive to produce 

staple products. In the 12 months to March 

2008 the price of wheat rose by 130 per cent, 

soya by 87 per cent and rice by 74 per cent. 

Record harvests in 2008 helped to cool an 

overheated market.

Tara Garnett runs the Food Climate Research 

Network at the University of Surrey, and her 

research group looks at how greenhouse gas 

emissions affect food security and biological 

diversity. She believes UK crop production 

research programmes offer hope to 

developing nations, but resilient infrastructure 

and cultural development is just as vital. 

‘Research into salt- and drought-tolerant 

wheat varieties is really important but you 

can’t just march in with a new technology 

without drawing on local knowledge and 

skills,’ she says. ‘A techno-fix is only one 

element. There has to be more. That means 

looking at logistical, social, educational 

and fiscal constraints as well as improving 

infrastructure to reduce post-harvest losses, 

‘UK laboratories’ missions have never been as important, nor 
has biological knowledge ever offered such great potential’
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opening up access to markets and reducing 

waste in the supply chain. We have over-

consumption in the UK and that is where 

our waste is. In the developing world it is 

inadequate infrastructure.’

The fat of the land
Food price rises in 2008 sent a seismic 

shock through the developed world too. Over 

the course of a year the price of fruit and 

vegetables in Britain increased by up to 30 per 

cent at leading supermarket chains. It shook 

the belief that stable or declining prices and 

guaranteed supply could be taken for granted. 

The events of that year were driven by 

short-term factors but they highlighted the 

challenge of sustainablyfeeding a global 

population expected to hit nine billion by 

2050. ‘In the developing world the impact 

of price rises came on top of existing levels 

of food insecurity, making the impacts far 

more severe, particularly on the poorest and 

most vulnerable in society,’ wrote the UK 

Government chief scientific adviser, John 

Beddington, in a cross-government document 

focusing on food research and innovation. 

‘It is a grim irony that one billion adults 

globally are overweight, and 300 million are 

obese, while in the developing world a billion 

people remain malnourished.’

But the outlook isn’t entirely bleak. Some 

of the poorest countries, such as Malawi 

in sub-Saharan Africa, have reversed their 

fortunes through a mixture of infrastructural 

and social change. Adverse climatic 

conditions from 2001 to 2003, coupled with 

mismanagement of grain reserves, plunged 

Malawi into one of the worst food security 

crises of recent years. However, after a 

government programme of fertiliser subsidy, 

irrigation and land redistribution, the country 

now has a crop surplus that it can export. 

Charity Chanza, a lecturer at Bunda College 

of Agriculture at the University of Malawi, is 

studying for a PhD in International and Rural 

Development at the University of Reading. 

‘Malawi used to rely on rain-fed agriculture, 

so the government introduced irrigation 

systems,’ she explains. ‘Now smallholders use 

water pumps to grow food all year round.’

With 90 per cent of the population being 

subsistence farmers, it is important for 

good practice to be implemented across 

the country. ‘To improve household food 

security, farmers need to follow sound crop 

management, which includes early planting, 

use of improved seed varieties, application 

of fertilisers, timely harvesting and proper 

storage to minimise post-harvest losses,’ 

Chanza explains. ‘Land redistribution has also 

been key to strengthening household food 

security.’ Chanza’s doctoral research focuses 

on how the government policy of passing 

Above Subsistence 
maize farmer Estella 
Njolo, Malawi
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is a complex plant: its chromosomes are 

five times larger than the human genome. If 

Moore’s work to select wheat traits – such as 

disease resistance, drought or salt tolerance 

from wild varieties – is successful it means 

the product can be bred to grow in harsh 

conditions on environmentally poor soil.

‘In the next 50 years we will have to 

produce as much wheat as has been 

produced in the past 10,000 years. It’s a 

mindblowing statistic. And we have to do it 

on reduced water inputs, because we will 

soon reach the point where it is a choice of 

water for people or for agriculture.’

British universities have an exciting research 

base that can deliver innovative solutions to 

food security problems. But sustainability is 

vital – science and society together must find 

lasting answers to the question of how we 

provide food for a hungry planet. !

‘In the next 50 years we will have to produce 
as much wheat as has been produced in the past 
10,000 years. We will reach the point where it is 
a choice of water for people or for agriculture’

land to both male and female siblings can 

be best implemented in a matrilineal society. 

‘My study outlines a strategy of sitting down 

with local people to understand their needs 

and reach a compromise to work together.’ 

Alongside social and educational projects 

such as Chanza’s is equally important 

scientific research. At the John Innes Centre, 

an international centre of excellence in plant 

science and microbiology, Professor Graham 

Moore is busy cracking the wheat genome. 

Moore’s work has shown that all cereal 

genomes have a similar structure, retaining 

whole genetic sequences, which means they 

can be compared more easily. ‘I call this 

synteny,’ he says. ‘It allows a rice geneticist 

to talk to a wheat geneticist.’

He has also identified genetic markers that 

allow breeders to select the best traits for 

breeding populations. Wheat in particular 

Food Climate Research Network

www.fcrn.org.uk

John Innes Centre

www.jic.ac.uk/corporate/index.htm

Global Food Security

www.foodsecurity.ac.uk/index.html

OneWorld – the human rights and sustainable 

development website

http://uk.oneworld.net/guides/food

University of Reading’s Centre for Food Security

www.reading.ac.uk/research/CentreforFoodSecurity/

res-centreforfoodsecurity.aspx

The United Nation’s Food and Agriculture Organisation 

www.fao.org
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