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While newspaper headlines 
share stories of the demise 
of the coffee plant, Kew’s 
scientists are working hard 
to study its wild relatives 
and provide hope for the 
future of our stimulating 
morning brew, as  
Carolyn Fry reports

Left: Kew scientist Aaron 
Davis works with local 
experts and botanists in 
South Sudan to seek out 
coffee’s wild relatives 

Right: Coffee ‘beans’  
are actually seeds, 
harvested from inside  
the coffee plant’s  
fruits, which are  
known as cherries

BEAN  
AND GONE?

Imagine a world with no coffee. No morning pick-me-up 
to ease us into the day, keep us alert in meetings or revive 
us after a workout. No more savouring the fragrance of 
freshly ground coffee beans or sipping a latte with 

friends. Coffee shops would be a thing of the past, as would  
the jobs of millions of baristas, roasters, traders and farmers. 
For the coffee addict, it doesn’t bear thinking about. 

The global trade in coffee is worth US $100 billion annually, 
with as many as 25 million smallholder farmers deriving their 
livelihoods from it. In the UK alone, we drink 95 million cups a 
day, and the equivalent worldwide figure is two billion. Offerings 
range from cheap mugs of bitter instant coffee stirred up in 
seconds, right up to the US $55-a-cup Esmeralda Geisha 601 
coffee with its bold flavour and fruity notes. The latter was 
meticulously brewed and served by Los Angeles roastery Klatch 
Coffee in 2017 as ‘the world’s most expensive cup of coffee’. P
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In the short term, moving crops to higher altitudes and 
using mulches to limit water loss could enable farmers to 
continue successfully growing arabica coffee as climates shift. 
However, using wild ancestors to bolster the genetic diversity  
of the cultivated forms, to make them more resilient to 
environmental change, is likely to be a more effective  
long-term approach. Genes from robusta coffee plants  
(C. canephora) have been used in breeding programmes to 
develop arabica cultivars that are less susceptible to coffee  
leaf rust. More recently, wild resources have been used to  
breed high-quality speciality coffee cultivars. There are many 
other examples too, and some key opportunities.

‘The industry has gone back to wild resources time and time 
again to find an attribute or characteristic that it needs to 
sustain productivity,’ explains Kew coffee expert Aaron Davis, 
as he brews a pot of the Rwandan-grown arabica cultivar ‘Red 
Bourbon’ in his office in Kew’s Herbarium. ‘The now famously 
expensive ‘Geisha’ cultivar, for example, was taken from Ethiopia 
to a Kenyan research institute, probably in the 1930s, for its 
potential to help cultivated plants resist coffee leaf rust. After 
that, no one took much interest in it, until the Panamanian 
coffee estate Hacienda La Esmeralda grew it as a speciality coffee 
in the 1980s. When tasters tried it, the flavour blew them away.’

Close relatives of cultivated arabica and robusta coffee,  
such as wild C. canephora and C. eugenioides, are likely to be  

the first port of call for scientists looking to add climatic 
resilience to coffee crops. However, other species may also 
prove valuable too, such as C. liberica. One as yet unnamed 
species that Aaron saw growing in Mozambique is able to 
tolerate full sun and high temperatures, needs half as  
much water as arabica and produces a crop more quickly.  
‘We don’t know much about it yet,’ says Aaron, ‘but it  
could be a very useful tool for understanding resilience to 
climate change.’ However, for the wild relatives of cultivated 
coffee to be helpful to the coffee industry, they need to  
exist in healthy, genetically diverse populations. And that 
means they must be safeguarded from climate change, 
deforestation and other threats. While undertaking the 

K E W  S C I E N C E

Given that the global coffee industry is growing at around  
5.5 per cent annually, it might seem strange to even consider its 
potential demise. Yet in the first ever conservation assessment 
of the Coffea genus (see panel on p54), Kew scientists found 
that 60 per cent of the 124 known species are threatened with 
extinction in the wild. These include wild arabica coffee  
(C. arabica), the species from which almost two-thirds of the 
current global crop derives, along with other species that  
could be useful to the industry in the future. 

Arabica coffee is the type we buy usually as beans or ground 
coffee. It’s a long-established hybrid between C. canephora 
(robusta coffee, the other main commercial species, often used 
in instant coffee) and C. eugenioides (a little-known, rarely used 

species that is low in caffeine). Originating in Ethiopia and 
South Sudan, wild C. arabica  grows in the understorey of  
humid upland forests, mostly at elevations of 1,200–2,000m,  
in average temperatures of 18–24°C. 

First cultivated in Ethiopia more than 1,000 years ago,  
coffee is now widely grown in South and Central America, 
Africa, Asia and Australasia. Climate change, however, is 
affecting coffee farming. In Ethiopia, for example, the mean 
annual temperature rose by 1.3°C between 1960 and 2006  
– a rate of around one-third of a degree per decade. In some 
cases, coffee growers, whose grandfathers enjoyed a good  
crop every year, have seen their own successful harvests 
dwindle to just one in every five years. 

For the wild relatives of coffee to be 
helpful… they need to be safeguarded 
from climate change, deforestation  
and other threats

Far left: The cultivated 
arabica coffee plant, 
with its jasmine-scented 
flowers, originates  
in the humid forests  
of South Sudan  
and Ethiopia

Below, top: Wild 
coffee species such  
as Coffea brevipes  
from Cameroon may 
offer genetic material 
that could add 
resilience to  
farmed coffees

Bottom: Different 
species of coffee 
produce different  
sizes of beans with 
differing flavours

 

What is a crop 
wild relative?
Wild cousins of our common  
crop plants – such as wheat, rice, 
bananas and coffee – hold a whole 
range of genes that could be useful 
for helping our crops adapt to 
climate change, pests or diseases. 
So saving these wild species and 
studying them for their traits could 
unlock solutions to feeding the 
world in the future. 

As well as working on coffee, 
Kew also runs the Adapting 
Agriculture to Climate Change 
project to study the wild relatives 
of the world’s most important 
crops. Find out more at kew.org 
(search for ‘agriculture’) and also 
at cwrdiversity.org.
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conservation assessment, Kew scientists calculated that  
28 per cent of the 124 Coffea species are not known to occur  
in any protected areas and 45 per cent are not held in any 
collections of living plants or seeds (germplasm). These 
findings can now help to guide future strategies for  
conserving wild coffee species in the countries where  
they grow, and in germplasm collections in the future.  
‘Ideally, we’d like to see international development and 
conservation organisations directing resources to the  
countries where wild coffee grows,’ says Eimear Nic Lughadha,  
a senior research leader at Kew. ‘Keeping in situ and ex situ 

conservation efforts in-country could help to save species  
while supporting local livelihoods.’

Conserving wild coffee species and learning more about 
their characteristics has the potential to both bolster existing 
cultivated species and yield new cultivars. It offers a lifeline  
to struggling farmers, as well as opportunities for innovative 
entrants to the market. Hopefully, it also provides us with a 
chance to dismiss doomsday scenarios of coffee’s downfall  
for good. That would be great news for the people who rely  
on coffee for their livelihoods – and a huge relief to those  
of us who simply need it to get through the day.

Getting the measure of coffee
Assessing how threatened a  
plant species is can be a difficult 
business. However, the IUCN  
Red List of Threatened Species 
provides the global gold-standard 
way of achieving this, and it can 
then be used to guide future 
conservation actions for  
those species. 

Having researched wild coffee 
species for more than 20 years, 
Kew was in an ideal position to 
carry out the Red List assessment 
for the 124 known Coffea species. 
The process involved using five 
criteria, including geographic range 
and population size reduction, to 
figure out whether a species was 
threatened with extinction or at 
lower risk, or whether there was 
not enough information. 

Kew’s new Plant Assessment 
Unit has dedicated staff working 

on conservation assessments, 
including Helen Chadburn,  
who was in charge of the Coffea 
project: ‘I used a database of 
coffee herbarium specimen 
records from Kew and other 
herbaria, detailing where and 
when plants had been found, 
along with information on their 
habitats and populations,’ she 
explains. ‘I have used Google 
Earth to examine whether coffee 
was still likely to be growing in 
places where it had been found in 
the past. For example, if I could 
see what appeared to be healthy 
forest in the reported location of  
a shade-loving species, I would 
suspect it would still be there. It’s 
like being a detective – you have 
to gather as much information  
as you can and build a case to 
support the assessment.’ 

You can help us protect wild coffee species and support our work with crop wild relatives  
and food security – find out more at kew.org (search for ‘agriculture’) and at kew.org/donate. 

 
See p8 for details of Kew’s partnership with Union Coffee in the Yayu Coffee Forest Biosphere Reserve, 

which directly supports livelihoods in Ethiopia.  
 

Talk to our scientists and learn about their work at our Science Festival this July – see details on p36.

Below: It is estimated that 
more than 100 million 
people around the world 
rely on coffee for their 
livelihood – Kew’s work 
could help to build better, 
more resilient coffee crops

Find out much more about Kew’s work with coffee at kew.org 
(search for ‘coffee’), as well as how Kew scientists assess the risks 
to plants (search for ‘Kew assessment’). Kew’s Plant Assessment  
Unit is supported by the Toyota Motor Corporation via the IUCN.
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