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The Global Seed Vault is a £6 million bet against climate change. But can it save 
us from the threat of worldwide famine? 
 
A gangly 60‐year‐old American stands in front of a stark concrete wedge on the 
screelittered slope of a mountain deep in the Arctic Circle. The architecture is 
abstract, the surroundings bleak and windswept. Yet the curly haired man is 
animated. “There is a passion and intensity in the work we are doing here, an 
almost religious fervour,” says Cary Fowler. “Because we understand why 
preserving biodiversity is so vital.” 
 
Fowler’s remit, as executive director of the Global Crop Diversity Trust, is “to 
ensure the conservation and availability of crop diversity for food security 
worldwide”. Or, more bluntly, to stop the world from starving as its crop 
varieties lose the ability to adapt to climate change. So, 1,000 km north of the 
Norwegian mainland, Fowler’s trust is storing the seeds of varieties that may be 
able to overcome the new conditions. “The work we are doing under here will 
save diversity that will otherwise become extinct,” he says. “That’s why it feels so 
good to walk into this vault. The seeds we store in here are not lost, and that will 
literally save millions of lives. The alternative is unimaginable ‐‐ what do you get 
if you lose your biological foundation?” 
 
And with that he pulls open the steel door and enters the Svalbard Global Seed 
Vault ‐‐ an almost unfeasibly remote outpost engaged in the vital business of 
preserving humankind’s ability to put food on its plate. 
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The Global Seed Vault opened in 2008 after engineers spent a year drilling and 
blasting through the sandstone, siltstone and claystone of Platåberget Mountain 
to create a system of subterranean chambers on the Advent Fjord’s southern 
flank that could store 4.5 million seeds. The $9 million (£6 million) construction 
costs were paid for by the Norwegian government, which also contributes a 
$150,000 annual grant. The trust ‐‐ a UN‐affiliated body funded privately and by 
donations from sovereign states (including the UK) ‐‐ meets other costs and runs 
the vault, which is why Fowler is in Longyearbyen today. A spectacled, rangy 
American with tight curls of reddish hair, he has an air of distraction coupled 
with sudden enthusiasms that suggests a powerful yet abstract intelligence. But 
he is also supremely practical ‐‐ as he needs to be, concerned, as he is, with the 
survival of the human race. 
 
The threat to food crops from climate change is alarming scientists. “At a recent 
conference I attended, forest geneticists were predicting that we have already 
moved seed zones [the altitude bands in which individual plant species thrive] 
up one zone in the past 50 years,” says Dave Ellis from the National Centre for 
Genetic Resources Preservation in Fort Collins, Colorado. “This is truly 
astonishing.” The band shift shows that higher elevations are getting warmer, 
affecting which plants can grow there. The Seed Vault offers at least a backup 
option. “Svalbard is vital to global efforts to preserve the genetic variation found 
in our crops and their wild relatives,” says Tim Wheeler, professor of crop 
science at the Walker Institute for Climate System Research at the University of 
Reading, and one of the UK’s preeminent experts in the field. “Maintaining this 
genetic diversity for use in crop‐breeding programmes gives us another option 
in tackling major challenges to our food crops, such as from pests, diseases and 
climate change.” 
 
When the vault opened, media coverage suggested that its mission was biblical ‐‐ 
Fowler was a modern‐day Noah saving plants rather than animals ‐‐ or focused 
solely on the building: the vault as the lair of a James Bond villain. “It would be 
kind of neat if they did film one here,” Fowler says wryly as we leave the airport. 
“I’d like to meet the Bond girls.” 
 
He got used to what he calls “the usual corporate conspiracies. The claim that 
we’re going to put half of the Norwegian population in the vault, wait out a 
cataclysmic event and then repopulate the world,” sighs Fowler. “Half the 
population. That’s two‐and‐a‐half‐million people. There’s only one chemical 
toilet.” 
 
He laughs, but the doubters pain Fowler. “People all over the world are 
packaging up their seeds and sending them here for us to conserve,” he says. “We 
are solving a problem, and I think it is a commentary on our times that some 
people can’t imagine that something good and positive is going on.” 
 
The Global Seed Vault is not intended to be a “Doomsday” plan, ready to replant 
the world in the event of a major disaster (although with the seeds of 526,129 
crop varieties now safely stored, it could go some way to fulfilling that role). 
Instead, it operates as a secure storage space for samples of other collections 
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that are at risk. The samples remain at all times the property of the depositors, 
the only proviso being that the originals must be freely available to researchers 
and breeders under the terms of the International Treaty on Plant Genetic 
Resources. There have been deposits from every continent: 3,710 species in 
total, from 29 crop institutes representing 226 countries. 
 
Over the past few years the need for a secure storage facility has become ever 
more urgent. A typhoon in the Philippines in 2006 caused a flood that left the 
national crop gene bank under two metres of water. “And,” adds Fowler, “war in 
Rwanda, Burundi, the Solomon Islands, Iraq and Afghanistan has destroyed seed 
collections ‐‐ and the Pavlos station in St Petersburg, Russia’s biggest field 
collection, is threatened by property developers.” 
 
Ruaraidh Sackville Hamilton, head of the gene bank at the International Rice 
Research Institute, also in the Philippines, makes the point graphically: “Our 
facility is earthquake‐proof to force seven, bomb‐proof, typhoon‐proof, flooding‐
proof, with multiple backup power supplies, and our seed‐handling and storage 
procedures are designed to keep rice seeds alive for 100 years,” he says. “But 
what if we have a force ten earthquake? What if the dormant volcano three 
kilometres away erupts and buries us? We will lose our facility.”More 
prosaically, diversity tends to be eroded in far less dramatic ways ‐‐ a seed 
bank’s power supply failing can be enough to lose a variety. 
 
The disappearance of biodiversity is a slow‐motion crisis: it’s not the big bang of 
a nuclear bomb, but rather a gradual process that has the potential to be 
devastating. How much have we lost already? “We can’t say,” Fowler admits. “We 
didn’t know for sure how much we had in the first place. But we lose something 
every day. The public is aware of the loss of a species, but not diversity within a 
species. Why do things become extinct? There is habitat loss, yes, but also when a 
species has lost its ability to evolve to meet new conditions. Agricultural survival 
is in our hands. We chose crops and he raw material is diversity. Lose that and 
you lose options. 
 
To reach Longyearbyen you must fly on the world’s most northerly scheduled air 
service. But, at 78°N, most things in the Svalbard’s largest town are the world’s 
most northerly, including its church, university campus, bus station, bank, 
kindergarten, art gallery, cinema, shooting range, supermarket, cashpoint, taxi 
office, pub and kebab van. During the nightless months from April 19 to August 
23, the vista of mountains, fjords and glaciers that greets the traveller arriving on 
the 62,049 square kilometres of the largely uninhabited Svalbard archipelago is 
spectral and otherworldly. 
 
A day after Wired arrives, a group of US senators and congressmen step from a 
Boeing C‐40 bearing the words United States of America in blue along its white 
fuselage. They are the biparty Commission on Security and Co‐operation in 
Europe (COSCE), the US governmental body tasked with assessing human rights, 
security and military issues, and climate threats across the 56 states that signed 
the 1975 Helsinki Agreement. They have brought a box from the National Centre 
for Genetic Resources Preservation ‐‐ part of the National Germplasm System 
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operated by the US Department of Agriculture ‐‐ that contains the seeds of 537 
varieties of 13 food crops. 
 
Among the samples are the seeds of three chilli plants: Wenk’s Yellow Hots, 
Rooster’s Beak and San Juan “Tsile”. The Americans take a clear delight in 
delivering a source of hot food to one of the coldest places on Earth (in February 
it’s ‐23° Celsius). “It protects diversity of food and food security,” says senator 
Benjamin Cardin, the commission’s co‐chairman. “It is very important for 
international security.” 
 
When approached along a track that dog‐legs up a mountain, there are no armed 
guards outside the vault, just a concrete entrance that resembles the monolith in 
2001: A Space Odyssey ‐‐ a stark, grey portal that is simultaneously ancient and 
futuristic. On the roof above the portal there is an artwork called Perpetual 
Repercussion by Norwegian artist Dyveke Sanne, a light‐box containing triangles 
of highly reflective, acid‐resistant steel, set in a ten‐centimetre‐deep glass niche, 
alongside prisms and mirrors. It casts a flickering, abstract pattern across the 
snow‐clad slopes of Platåberget during the perpetual darkness of winter. Once 
inside, however, the Global Seed Vault is robustly utilitarian. “Essentially,” 
Fowler explains, “it is a long corridor with a very cold room at the end.” 
 
Beyond the portal the concrete walls and floor angle down to another doorway, 
which leads to the “Svalbard tube” ‐‐ a dipping enclosure of corrugated steel, its 
compacted earth‐and‐Tarmac floor iced over. Melt water from the mountain 
gushes along the edge of the walkway. We walk through a second doorway into a 
service area. Above us racks and conduits take lights, power lines and ventilation 
ducts into the vault. To our right a single storey cinder‐block construction 
contains two offices. We pass through another entrance and into the main 
cavern. Immediately the temperature drops. We are in the permafrost. This is 
Fowler’s favourite area. “I think of this as a cathedral,” he says, gesturing at the 
jagged white walls that have been carved from inside a mountain. 
 
He points to the wall opposite the entrance. “We made a bowled area in the rock 
face. If someone fired a rocket straight down the entrance, or a nuclear blast 
came along the corridor, it would hit the bowl,” he says. “After that there is only 
one place it can go ‐‐ back out where it came from.” A work by the Japanese artist 
Mitsuaki Tanabe hangs at the centre of the blast deflector: A Seed of Wild Rice ‐‐ 
MOMI 2008. Sculpted from stainless steel, it represents “the mother of all rice”. 
 
Three doors lead off to subchambers but only the central one is occupied. Inside, 
the temperature (presently ‐18°C) is kept low by a bank of chiller fans that face 
longways on to five racks of metal shelves varying between 65cm and 125cm 
wide and each 300cm high. The shelves are stacked by hand ‐‐ no fork‐lift trucks 
means one less thing to go wrong. It is here in the bitter cold that Fowler 
addresses the problems of heat: “If you look at the projections of what kind of 
effect the heat from climate change is going to have, I think we have 20 years 
before we are in big trouble ‐‐ and that’s modest. Some areas will be affected 
worse.” That is why so many of the samples in front of us now are maize. “If we 
still have the same varieties of maize in 20 years, we are looking at a 25 percent 
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decrease in production,” Fowler says. “The population is growing, so that would 
lead to a more than 25 percent decrease per capita. That would be an absolute 
disaster ‐‐ we would be watching children starve to death on our TVs again.” 
 
Some experts claim that the situation is even more urgent. “We don’t have 20 
years,” says Pamela Anderson, who runs the International Potato Centre (Centro 
Internacional de la Papa) in Peru. “Developing and disseminating crop varieties 
takes 15 to 20 years. We now have an active breeding programme in place to 
develop heat‐ and drought‐resistant potato varieties for the developing world. 
We are racing against climate change.” Others see a more nuanced set of threats. 
Sackville Hamilton fears we might be “missing the big picture, pandering to the 
immediate fuss about climate change. I don’t mean to downplay the significance 
of climate change, but [it] is just the latest in a neverending string of challenges 
we face and have to adapt to.” Similarly Tim Wheeler rejects a precise time frame 
for two reasons: “First, although using germ plasm from the world’s seed banks 
as a basis for developing new crop varieties better adapted to climate change is 
important, it is only one element of building an agricultural sector that is more 
resilient to a changing climate,” he says. “Second, there is no single time‐frame 
where we can say that, beyond it, we are in trouble. This is because the impacts 
of human induced climate change on the world’s crops will vary from place to 
place and change over time. For example, in northern Europe we expect a 
moderate degree of climate change to be beneficial to most crops. However, 
farmers in many tropical regions will see negative impacts in the next two or 
three decades.” 
 
It is that impact on the world’s poorest that most concerns Fowler. He moves on 
to a box deposited by the International Centre for Agricultural Research in the 
Dry Areas in Aleppo, Syria. It contains samples of Lathyrus. “It’s a sweet pea,” 
Fowler says. “You will find it as an ornamental plant, but in Ethiopia, Somalia, 
India and Bangladesh it is a food crop. It’s incredibly hardy, the most drought‐
proof crop in Ethiopia, and still lives when everything else dies. Two years ago I 
was with a farmer in Ethiopia and there were fissures on his land that you could 
put your arm in, up to the elbow, and this plant was still flowering. It is pest‐
resistant, survives floods and has the highest protein content of any food legume. 
A very important crop for poor people.” 
 
In many cases, Lathyrus may be the only crop that survives a particularly severe 
shortage of water, but therein lies another problem. “The plant contains a 
neurotoxin that becomes concentrated during a drought,” Fowler reveals. “You 
can dissipate the toxin with water, but it’s a drought ‐‐ you don’t have water.” 
Those who use the legume as their primary food source “will be permanently 
paralysed from the legs down. Paralysis or starvation: it is a terrible choice, and 
it outrages me. These are the poorest people in the world.” Yet the seeds that are 
held here, and those kept by the Syrian researchers attempting to develop low‐
toxin varieties, may hold the key to a future where hundreds of thousands of the 
world’s poor do not have to make this “terrible choice”. 
 
If Fowler sounds like a crusader it’s because he is ‐‐ for him his work is a social 
obligation as much as a scientific endeavour. Born in Memphis, Tennessee, in the 
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racially segregated American south, Fowler first developed his fascination with 
agriculture on his grandparents’ farm. But his desire for social justice was forged 
the hard way, as a white middle‐class high‐school student who joined the often‐
violent Civil Rights marches of the 60s. 
 
“I was there at Martin Luther King’s last speech, the ‘I’ve seen the promised land, 
I may not get there with you’ one,” Fowler recalls. “It was my first experience of 
real charisma. When he walked in the room ‐‐ wow! You just felt it. Being 
involved in the Civil Rights movement, we were very visible. In a way, white 
southerners saw us as worse than the [black] enemy. We were traitors.” Fowler 
received death threats for some years after. “One was particularly evocative,” he 
says. “They said they were going to put me on the end of a firing squad and I 
would be the first to go. I just thought, ‘Why would I be the first to go if they put 
me on the end?’” 
 
Fowler refused to serve in Vietnam. “I was a conscientious objector, among the 
first people allowed to escape jail, and I did alternative service in a hospital,” he 
says. His radicalism helped to shape his passion for agriculture. “They were both 
very strong tendencies,” he says. “I look back at the Civil Rights struggle and 
think no one would question that now. But when I first started to encounter 
issues around agriculture at university, I realised there was other work I could 
do to help people, and things started to come together.” 
 
Formerly a professor and director of research at the Norwegian University of 
Life Sciences in Ås, Fowler has spent the last 30 years working in conservation 
and crop diversity. Consequently, he sees the vault as more than a resource that 
offers hope to the hungry; the seeds are also “an incredible library of life”, he 
says. “These varieties tell an amazing story of the evolution of civilisations and 
cultures ‐‐ the adaptation of crops over the last 12,000 years. It is also a cultural 
resource, a botanical artwork. 
 
The varieties are intertwined with different cultures. The reason we have all 
these varieties is because people saw the differences and valued the differences: 
they wanted corn and maize for making beer and for medicine and for bread. 
Some varieties were chosen simply because a particular person thought they 
were pretty. You wouldn’t get crop diversity if you didn’t have human diversity. 
It’s impossible to tell the history of human beings without this ‐‐ take this part 
away and you can’t write the history.” 
 
To illustrate his point, he highlights a variety of maize called podded corn. “You 
can find archaeological remains of this corn from South America all the way up to 
Canada,” he says. “It is associated with petroglyphs [rock etchings] of a 
hunchbacked flute player called Kokopelli. In Native American mythology he is a 
god of fertility and seducer of young girls. It was only after researchers 
discovered that the seeds originated in South America that it was realised the 
tribe had been sending medicine men to the far corners of their known world. 
The corn they took was used for medicinal and religious purposes. Kokopelli 
wasn’t a hunchback; he was carrying a bag of corn. And we have that variety here 
in Svalbard.” 
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Norwegian seafarers first visited Svalbard in the 12th century. Whaling and 
hunting were the main industries until the 19th century, when the discovery of 
coal led to the creation of two permanent townships: Longyearbyen, now home 
to 2,600 people, and Barentsburg, to the west, present population 500. Both 
towns were developed as mining centres, Longyearbyen by the Norwegians and 
Americans, Barentsburg by the Russians. 
Related 
 
The mine shafts were dug horizontally into the sides of the mountains and there 
they remain, carved into the dark cliffs. The timber and iron structures are 
preserved by law, as are the wooden supports and pulleys that lead down to the 
old coal quays near the airport. It was the combination of Svalbard’s isolation 
and low temperatures coupled with the mine shafts that first attracted Fowler’s 
interest: the mines offered a prebuilt route into the permafrost. It was only after 
a miner pointed out that coal mines were prone to explosions, collapsing and 
flooding ‐‐ and full of toxic gas ‐‐ that he realised a new tunnel would have to be 
created. In 2004 he went to the Norwegian government ministry that controls 
Svalbard to request one. 
 
Although the project would involve several agencies, it was Fowler who secured 
support for the seed vault. “They didn’t know much about seeds,” he recalls of 
the Norwegian officials. “They listened quietly for 20 minutes. I said, ‘This is one 
of the most valuable natural resources on Earth. The foundation of agriculture.’ 
They said, ‘And you say that Svalbard is the best place in the world to do it?’‘Yes,’ 
I answered, ‘it is.’ They thought for a moment. ‘Then how can we say no?’” 
 
Fowler very nearly didn’t see his project come to fruition: in 2004, when plans 
for the vault were advancing, he nearly died in a cycling accident near Oslo. Then, 
after already overcoming cancer twice (he had melanoma in 1972 and was told 
that he wouldn’t survive more than six months, and had seminoma in 1982), he 
was diagnosed with basal cell carcinoma last year. “I had a bad form of a good 
cancer this time,” he says calmly. “I was committed to my work beforehand, but 
even more so afterwards ‐‐ you become aware of your mortality, of time.” 
 
And it is just that ‐‐ time ‐‐ that Fowler has bought the world. The vault is 
virtually indestructible beneath the permafrost ‐‐ even if the power were to fail, 
the collection would remain cold enough to avoid deterioration. And, at 130 
metres above sea level, the complex is secure from flooding even if the direst 
predictions of polar‐melt come true. Seeds can survive for hundreds, in some 
cases potentially thousands, of years without germinating or losing their 
capability for life. Fowler was recently confirmed as executive director for 
another five years and, with the ongoing commitment of the Norwegian 
government, he sees Svalbard’s future as assured for generations. “There is no 
reason to believe that the tunnel and vault rooms will not be there 1,000 or 
10,000 years from now,” he observes. “As structures go, this one could easily 
outlast the pyramids. And we have established a trust fund, invested 
conservatively, that will generate sufficient income to finance operations in 
perpetuity. The annual operating expenses are very modest, and thus [the 
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finances are] actually quite small and easily manageable.” Depositors, like 
Sackville Hamilton, agree: “I cannot conceive of a more secure system,” he says. 
“The risks of losing this critically important diversity are now infinitesimally 
small.” 
 
At the ceremony to hand over the US politicians’ seeds, Fowler gives a speech in 
front of Tanabe’s wild‐rice sculpture. The speech is shorter than he intended, as 
it becomes clear that the visitors’ chinos and earmuffs will not stave off the cold, 
and even their crop haired security men in tan raincoats (“We’re here,” one says, 
“to make sure there are no issues, sir”) shuffle from foot to foot. So Fowler sticks 
to the basics, pointing out that we live in an interconnected world and, if we are 
to survive as it gets hotter, we must save our biodiversity and share our 
resources. To drive home his point, he offers the example that most of the highly 
productive rice grown in the US today originates from a variety developed in 
Turkey. 
 
Afterwards, the assembled politicians seem a little awed by Fowler’s 
presentation. “Americans enjoy their food and they enjoy the efficiency of 
agriculture today,” senator Cardin admits. “But I don’t think they understand the 
importance of diversity or that US farmers benefit from an insect‐resistant seed 
developed in Turkey. We just take it for granted that food will be on our table. 
And the truth is that we cannot do that.” 
 
For Cary Fowler, it’s another small step towards a bigger target. After marching 
with Martin Luther King, refusing to serve in Vietnam, campaigning for the 
poorest of the poor and surviving cancer three times, maybe saving the world’s 
food resources isn’t that big a stretch for him. 
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Making Sense of 1859

“Celebrate” is too strong a word perhaps. But this year we observe the 150th
anniversary of a combination of events that are still shaping our natural and political
environment like nothing else.

In tiny Titusville, Pennsylvania, in the United States,
Edwin Drake drilled the first commercial oil well in
1859. The Age of Oil was born. Drake’s well
produced a paltry 25 barrels a day, not much
compared to more than 70 million pumped today
globally.

Oil transformed the world. The consumption of it –
upwards of 850 billion barrels in total since Drake
struck oil - also released massive amounts of
carbon dioxide into the atmosphere. C02 levels shot
up from 290 parts per million to 390, and global
temperatures rose by 1C over the century and a
half. Call this an unintended consequence of
replacing whale oil in lamps. That was Drake’s initial
motivation for extracting the oil.

How do we know about the connection between C02
and global warming? Because of another discovery
made in 1859. Speaking before the Royal Institution
in London, John Tyndall explained that C02,
methane and water vapor in the atmosphere trap
heat, making the world warmer than it otherwise
might be. The higher the concentrations, the more
heat retained. The science of global warming was
born – born in the same year as the industry that
would give rise to the practical and urgent need for
the science.

If only we had connected those dots back in 1859.
If only more “leaders” were connecting them today!

We now know that we cannot continue to put ever-increasing amounts of C02 into
the atmosphere. Actions have consequences. In fact, the consequences of past
actions are already in the pipeline. Global temperatures are rising. Glaciers are
melting. Sea levels are rising. Extreme weather events are multiplying. And
agriculture is beginning to feel the pinch.
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What to do? That’s the question.

That question brings us back to the remarkable year of 1859. One more world-
changing event occurred that year. And it holds at least one of the keys to how we
might address the issues raised by Messrs. Drake and Tyndall.

The event, of course, was the publication by Charles
Darwin of On the Origin of Species.

1,250 copies were printed of the first edition (one of
which was just auctioned by Christie’s for
$170,000).

Darwin didn’t exactly rush his work into print. For
more than two decades he had, as he put it in his
autobiography, painstakingly “collected facts on a
wholesale scale, more especially with respect to
domestic productions…” In barnyards, fields and
gardens, Darwin witnessed the results of evolution.
Not evolution through natural selection, but through
artificial selection carried out by farmers and

gardeners. On crops. It was arguably the clearest example for Darwin and his
contemporaries of change over time by means of selection.

Darwin brought together four grand observations or theories to explain evolution.
First, he noted that there was diversity. Individuals of a species were different.
Second, there was inheritance of traits. Differences were heritable. Third, natural
selection acted upon the differences. The odds favored adaptive traits that therefore
were accumulated. And finally, with time, evolution was the result.

Today, one way or another, we all follow in Darwin’s footsteps. At the Trust we work
to conserve the diversity that will allow the adaptation and evolution of our
agricultural crops in the context of climate change and other challenges.

Darwin ended On the Origin of Species by referring back to the four elements –
diversity, inheritance, selection and time - that together account for evolution:
“There is grandeur in this view of life,” he said, “from so simple a beginning, endless
forms most beautiful and most wonderful have been and are being evolved.”

One hundred fifty years after Tyndall explained global warming and Darwin
explained evolution, wouldn’t it be beautiful and wonderful were we to honor them
by the simple act of connecting the dots they showed us?

 
 

Please visit our remodeled and improved website at www.croptrust.org. Among the
new features are an interactive world map showing the countries in which we are
active (90) and the projects we have in each.

On the website you will also find a Statement on Food Security and Climate Change.
The Statement has been endorsed by more than 60 of the world’s most prominent
agricultural scientists and leaders. Organized by the Trust, the Statement marks the
first time that the leaders of the agricultural community worldwide have spoken out
on this critical issue.

We bid farewell to Karl Eric Olsson, one of our inaugural Executive Board members
whose term has ended. Karl Eric was a former Minister of Agriculture of Sweden,
head of the Centre Party in Sweden (the “farmers’ party), and a member of the
European Parliament.

About the time you receive this issue of Crop Diversity Topics, I will be headed to
Copenhagen for the big international conference on climate change. The Trust will
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be trying to get two messages across: if agriculture doesn’t adapt to climate
change, nothing else will. And therefore, international climate change adaptation
commitments must include an agricultural component. The key to crop adaptation,
of course, is crop diversity! Darwin got it. Hopefully the delegates in Copenhagen
will too. If you are going to be in Copenhagen, let’s get together. Drop me a line at:
executivedirector@croptrust.org.

 

Unsubscribe from Crop Diversity Topics
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Pretty Poison

Bumping along in a Land Rover an hour’s drive outside Addis Ababa, Ethiopia,
Regassa Feyissa, former director of Ethiopia’s national genebank, waved his arm
towards the fields. “Everything you’ll see today that’s green is lathyrus”. It was
literally true.

What? Never heard of lathyrus?

In the words of Mahmoud Solh, Director-General of the International Center for
Agricultural Research in Dry Areas (ICARDA), lathyrus is a “crop for all seasons”. It
is a traditional food of more than 100 million people in drought-prone areas of
South Asia and Africa.

Lathyrus is also known as “grass pea”. A beautiful little plant with white, pink or
blue flowers, one of its numerous species is even sold in the U.S. and elsewhere as
an ornamental – the sweet pea. But you won’t find it amidst the vegetables in a
supermarket.

Lathyrus is as tough as it is beautiful. It survives drought better than just about
anything. When every other food crop shrivels up and dies, lathyrus persists
producing peas in a pod that resembles the sugar snap pea. It also survives floods.
It takes heat, tolerates cold and thrives in incredibly poor soil. It wards off pests
and diseases and even controls some weeds. With twice the protein by weight of
wheat, lathyrus is nutritious. It’s tasty too, eaten fresh (I tried some with Regassa
in the field), roasted, made into a sauce, or ground into flour for baking.

The crop doubles as forage for animals and, because it is a legume, serves to enrich
the soil with nitrogen. It doesn’t need fertilizer.

The Dark Side

Lathyrus is a food for the poorest of the poor. It is a life-saver. In a severe drought,
it can be the only food available. Since the poor cannot buy their way out of
starvation, they eat what they have - lathyrus. Therein lies the problem. Lathyrus
offers a “Hobson’s Choice”, a choice that is no choice at all.

Grown for thousands of years, its dark side has been known at least for 2400 years.
Hippocrates even noted it. Lathyrus contains a powerful neurotoxin that becomes
doubly concentrated in drought conditions. Eaten in quantity and over time, the
toxin causes paralysis in the legs - lathyrism. The paralysis is permanent and
irreversible. Some of the poison can be leached out if the peas are soaked or boiled
in water, but water is in short supply in a drought. And water used for leaching
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cannot be drunk afterwards.

In regions where lathyrus grows, the poor can face the most difficult of choices –
starve or become paralyzed.

The poor know what will happen. But what can they do?

Victims of lathyrism, “crawlers”, are numerous among the poor in Ethiopia, India,
Bangladesh and Nepal where the affliction remains a present threat. One study in
Ethiopia revealed an incidence of 7.5 cases per 1000 in the population of one area.
An epidemic in the 1970s left 1% of the population permanently paralyzed in the
Gondar region.

Epidemics have been frequent throughout history touching developing and
developed countries alike, including Afghanistan, Algeria, China, France, Germany,
Italy Russia, Syria, and post-war Spain. An earlier epidemic during Spain’s war of
independence from Napoleon inspired a drawing of its victims by Goya: “Thanks to
the Grasspea Flour.” An outbreak in a German concentration camp in the Ukraine
during World War II affected 60% of its inmates.

Understandably, many countries over the years have made lathyrus cultivation
illegal. But this approach has never worked. The poor continue to grow it for
obvious reasons.

Their fate could be worsening. Climate change is predicted to affect marginal
agricultural areas and poor people in Africa and Asia the most, increasing incidents
of both droughts and floods. Occasions when the world’s poorest people, the
lathyrus eaters, will be confronted with one of the world’s most awful choices, will
multiply. Inevitably, the crop will compound the problem unless it becomes part of
the solution.

Plant breeders at ICARDA, at Australia’s Centre for Legumes in Mediterranean
Agriculture (CLIMA), and in India’s national agricultural research program are
tapping major lathyrus collections at ICARDA and elsewhere to produce new
varieties that retain the considerable positive attributes of the crop while
eliminating the dangerous neurotoxin. Already the scientists are tasting success.
With perseverance and sufficient diversity with which to work, they will
transform lathyrus into a potent ally of the poor in hard times and a more valuable
crop in good times.

After 2000 years as poison, lathyrus is poised to become antidote.

 

To view other Crop Diversity Topics, please visit: http://www.croptrust.org
/main/otherct.php

Crop Diversity Topics is a regular newsletter published 4-5 times a year. Each issue
takes a fresh and original look at the diversity of our crops and how it relates to the

big issues of our time.
To subscribe, please email us at: topics@croptrust.org
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It was an inauspicious beginning.

Days after the international community failed to establish legally binding measures
to halt climate change, the UN launched the International Year of Biodiversity.
Scientists predict climate change will directly imperil one-fourth of the Earth’s
species.

In the coming months, you can expect to hear about charismatic mega-fauna -
whales, tigers, gorillas, pandas, etc. - as well as the diversity of species found in the
oceans and tropical forests. You’ll be exposed to the organizations devoted to saving
them. Most of all you will be told about the threat of extinction. The issue of
“endangered species” has dominated the biodiversity narrative since the 1980s
when the termed entered into common usage.

To many people, “biodiversity” is almost synonymous with the word “nature”, and
“nature” brings to mind steamy forests and the big creatures that dwell there. Fair
enough. But biodiversity is much more than that, for it encompasses not only the
diversity of species, but also the diversity within species. It includes not only wild
species and their diversity, but domesticated species and their diversity.

It is the diversity within species that keeps species going. This is the diversity upon
which natural selection works, the diversity that fuels adaptation and evolution for
everything from pandas to peas. Unless we appreciate the critical role that intra-
species biodiversity plays in the survival of species, we risk seeing extinction as a
numbers’ game, as something that happens when the last individual dies.
Extinction, however, is a process, not an event. It effectively occurs not when the
last individual dies, but when the species loses the ability to adapt successfully.
After that, it’s just a waiting game for the last individual to succumb. No species
gets a free pass. In the game of life, less diversity means fewer options for change.
Wild or domesticated, panda or pea, adaptation is the requirement for survival.

People and Plants

Whether we consciously realize it or not, the biodiversity with which we are most
familiar, and the biodiversity with which we have most intimate historical, cultural
and biological connections, is that associated with food plants. We all know that
apples come in red, yellow and green models, and we know some of the varietal
names. But how many people realize that there are thousands of distinct varieties of
potatoes, tens of thousands of varieties of beans, hundreds of thousands of types of
wheat, and even more of rice?

This diversity, this cornucopia of genes, has arisen and persisted in large part
because of the ancient and ongoing tie between peoples and plants. Farmers and
more formally trained plant breeders use the diversity found in wheat and other
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crops to improve the yields, disease and pest resistance of the varieties in use
today. The process of varietal improvement is continuous. The bread you eat today
is undoubtedly made from different varieties of wheat than 25 years ago, as new
varieties have been continuously developed for higher yield and to stay one step
ahead of ever-evolving pests and diseases.

Nevertheless, when we think about biodiversity, we rarely think about food. The
word “biodiversity” doesn’t appear in Culinary Artistry, an interesting book I
recently read about food and cooking traditions. Yet the book, of course, is all about
the interplay between cultural and biological diversity.

What is it that makes one cuisine distinct from another? Which foods and spices are
strongly associated with a particular cuisine? What makes Thai food “Thai” as
opposed to Italian? It doesn’t necessarily have to do with where the crops were
originally domesticated. So many key ingredients are immigrants!

Spicy Thai dishes with chilies and peanuts employ ingredients of American origin.
Italy’s pasta and China’s noodles depend on wheat that was first domesticated in
the Near East. Nordics love their (Andean) potatoes. And quintessentially Brazilian
ingredients such as black beans, garlic, lime, rice, scallions, are historical imports
with the possible exception of the beans.

Spices have travelled far and wide too, fuelling an international trade that stretches
back millennia. Today, cumin, from the upper Nile area, figures prominently in
cuisines from sub-Saharan Africa, the Caribbean, India, Indonesia, Mexico, Middle
East, Morocco, Spain, Thailand, and Tunisia.

The number of crops we use for food is impressive enough, but the diversity within
those crops is particularly notable for both agronomic and cultural reasons. Like
other biodiversity, however, it is endangered.

Plants and animals are not waiting for the next IPCC report to document global
warming. Hundreds of scientific articles document the movement of wild species in
response to climate change. But the disturbing fact is that many aren’t moving fast
enough, and can’t. Others simply have no corridors of escape. All are potential
climate change road kill.

Agricultural crops face a similar dilemma. As with pandas and many other wild
species, the maize and sorghum varieties grown by subsistence farmers in Africa
cannot and will not easily relocate. And staying where they are is hardly an adaptive
strategy that inspires confidence. Even if such crop varieties were to survive, what
would become of the farmers hit with devastating drops in production due to climate
change?

Seed banks with their vast collections of crop diversity constitute a cultural corridor,
a bridge through time that will help enable crops to adapt to climate change. The
biodiversity that seed banks protect may not inspire our empathy as easily as
pandas, but its loss would be catastrophic for many, many species.

Let’s Party

The International Year of Biodiversity is now well underway. Charismatic biodiversity
will be celebrated. Less charismatic biodiversity will be eaten.

Beginnings are often messy. Perhaps it matters little whether the international
community chooses to celebrate crop diversity, but it profoundly matters that the
international community takes action to conserve it.

In October, in Japan, the Conference of Parties to the Convention on Biological
Diversity will convene for the tenth time. That occasion should commence not with
gloom and doom and revelations of more extinctions. It should begin instead with a
stunning announcement that steps have been taken to ensure the survival of the
biodiversity upon which we most directly depend. Technically and financially such an
announcement is feasible now. This year. For any crop. For all crops.

Imagine such a beginning.
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Better yet, for a year that started so poorly for biodiversity, imagine such an end.

 

To view other Crop Diversity Topics, please visit: http://www.croptrust.org
/main/otherct.php

Crop Diversity Topics is a regular newsletter published 4-5 times a year. Each issue
takes a fresh and original look at the diversity of our crops and how it relates to the

big issues of our time.
To subscribe, please email us at: topics@croptrust.org
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Recently I was being interviewed over the phone by a journalist and was trying to
explain why crop diversity is important. “It’s the raw material for plant breeding,” I
intoned.

Silence on the other end of the line.

Then the young woman, whispered “plants breed?” I had never heard anyone take
so long to say the word “breed.” There was a stunned almost horrified edge to her
voice.

My first thought was “didn’t your parents talk to you about all this?” Or maybe a
high school biology teacher? Then it dawned on me. She was dealing with a double
shock. First, that plants breed. And second, that there are plant breeders!

Help needed

It’s summer in Rome. Not that long ago I was walking to work on a carpet of pollen.
It coated everything. Sidewalks, terraces, cars, everything. A plant orgy all around
me. Street sweepers assembled piles of the stuff and carted it away.

The young journalist who called to interview me and got more than she bargained
for is probably not so different from many of my neighbors here in Rome. They
endure the pollen season – unavoidable evidence of plants breeding – without
knowing or asking what’s going on. And, when they shop at the local market and
bring home different varieties of apples and peaches and tomatoes, they don’t
spend too much time thinking about the sex that lay behind those fruits or the
development of the different varieties.

When it comes to sex, the difference between wild plants and our domesticated
crops is that the latter need help. Yes, help.

Farmers replant their crops every year either from saved or purchased seeds.
Natural selection does not take place quite the same way for crops as it might for
worms or weeds. It is mediated and overseen by people.

Professional plant breeders decide which plants will be used to fertilize the others.
They do so with a goal in mind: producing a new variety with characteristics drawn
from each of the parents. If my young interviewer is reading this, here’s a
reminder: it’s like arranging the mating of a poodle and a golden retriever to
produce a big friendly dog that doesn’t shed its fur all over the house. In other
words, my family’s dog, Billy.

With hundreds of pests and diseases striking wheat and with this crop produced in
virtually every country and thus in countless different environments, one can easily
understand that wheat needs a hand. A breeder! In far too many countries,
however, that person does not exist.

When a virulent new wheat disease burst on the scene in Uganda in 1999, that
country had no wheat breeders. The disease has spread to the Near East and is
headed towards the wheat growing regions of South Asia. A handful of genes that
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provide resistance have been located. They now need to be incorporated, i.e. bred,
into new varieties. Not one or two new varieties, but into all the different varieties
tailored to all the diverse places where wheat is grown on the planet.

Wheat breeders are justifiably alarmed. If the disease strikes before resistant
varieties are developed and deployed, losses of up to 80% can be expected. So the
stakes are high, which is what makes plant breeding and plant breeders so
important.

A neglected pipeline

Thomas Jefferson may have believed that “the greatest service which can be
rendered any country is to add a useful plant to its culture.” But in the intervening
centuries since the principal author of the U.S. Declaration of Independence made
that observation, plant breeding has been debased. Not just in the U.S., but
globally. An FAO survey of plant breeders revealed that most felt that plant breeding
capacity was declining – declining for grains, vegetables, fruits, roots and tubers,
everything, ironically, except sugar plants. We have all become dependent on a
tenuous cadre of plant breeders, the collections of crop diversity with which they
work, and good luck.

Indeed, investments in plant breeding have languished or even declined, while the
number of hungry has climbed over a billion. There’s a connection.

As much as we love food, we take its production for granted. “It is no doubt a curse
that we do not properly value what has been freely given as long as we are its daily
beneficiaries,” as Robert Pogue Harrison observed.

As a youngster I accompanied my maternal grandmother each fall on a visit to the
agricultural experiment station for western Tennessee, in the U.S. There she
surveyed row after row of new soybean, cotton and corn varieties with her own
eyes. She asked questions about their characteristics. Did they have this or that
resistance? How did they stand up to the heat? What yield might she expect?

My grandmother understood plant breeding and realized the value of having new
crop varieties that kept pace with the enemy (in those days her nemesis was a tiny
insect that targeted her cotton).

It strikes me now that she was better armed for the struggle back in the 1950s than
millions of farmers are in Africa or almost anywhere in the developing world today.
There was a system, a pipeline, delivering crop improvements and solutions.

In many countries, particularly in Africa, you could round up all the plant breeders
and put them in a single mini-van for a trip to the fields. There are that few
involved. FAO’s Global Partnership Initiative for Plant Breeding Capacity
Building has assembled the sad statistics. In country after country, major crops
lack a single breeder. Thus no new varieties are produced and offered to farmers.
Last year’s variety – even last decade’s variety – competes against this year’s pest,
disease and climate. It’s not a fair match. The few plant breeders that toil away do
so against heavy odds in order to serve a huge clientele.

One of the most reliable ways of bettering those odds is to increase the diversity our
breeders can access. Just as our domesticated crops need help to breed, plant
breeders and farmers need help to do their breeding. They require a rich store of
crop diversity - the richer the better - with which to practice their art.

Our singular job at the Trust is to help make that plant breeding possible – and food
security more likely - by conserving the required crop diversity and making it
available for breeding all around the world.

In our spare time we shock innocent young journalists.

 

To view other Crop Diversity Topics, please visit: http://www.croptrust.org
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Late in the summer of 1941, Abraham Kameraz and Olga Voskresenskaia were
harvesting potatoes. Frantically. Scientists specializing in the tubers, they oversaw
the Soviet Union’s vast breeding-stock collection of 6000 varieties conserved in the
fields of the Pavlovsk Experiment Station 45 km southeast of Leningrad (now St.
Petersburg).

The Nazis were quickly approaching. Within days they would occupy the research
station and proceed to cut off all exits from Leningrad, initiating a blockage and
siege that would last 872 days and cost the lives of more than a million people.

Abraham Kameraz Olga Voskresenskaia

At Pavlovsk, Kameraz and Voskresenskaia succeeded in digging up the collection
from fields under fire by German artillery, and transporting it back to Leningrad for
storage in the basement of what was already the most famous seed bank in the
world. But the job was not over. Tragically, neither would live to see it completed.

The winter of 1941-2 was especially cold and cruel. All food supplies to the city were
cut off. There was constant shelling. People were reduced to eating anything. Dog,
cats, rats, dirt, and even each other.

But in the institute on St. Isaacs Square, the scientists were protecting the seeds
and the potatoes. They were dying doing it. Some thirty scientists and staff died,
essentially of starvation that winter. The curator of the rice collection died
surrounded by bags of rice. Kameraz and Voskrensenskaia succumbed, protecting
their potatoes in the cellar to the very end.

The seedbank was already missing its director, the most famous geneticist and
agricultural scientist of the day, Nicolai Vavilov. Stalin believed in a now
discredited scientific hypothesis – the inheritance of acquired characteristics.
Socialist “man” would beget socialist offspring. His trusted, politically-correct
scientific advisor, Lysenko backed him. Vavilov, the real scientist, was pitched into
jail and deemed an enemy of the state for not towing the line. Two years later he
died there. Of starvation.

Before his imprisonment, Vavilov amassed the first global collections of crop
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diversity and penned works that explained the origin of agricultural crops – work
that led agricultural scientists to the locations most advantageous for collecting the
diversity, and the traits, needed to fuel plant breeding. Modern agricultural
productivity from then until now has rested on this body of work.

Why did Vavilov’s scientists willingly sacrifice their lives to save a bunch of seeds?
Were they crazy? I asked that question myself on my first visit – a pilgrimage of
sorts – in 1985. “We were students of Vavilov,” an old woman told me. She went on
to explain that they understood the collections would be essential to reestablishing
Soviet agriculture after the war.

Founded by Vavilov himself in 1926, the Pavlovsk Station where the struggle to
conserve crop diversity really began, now houses Europe’s largest collection of fruits
and berries. 600 different apple varieties. A thousand strawberries. More than a
thousand black and red currants, and hundreds of varieties of other fruits and
berries. 5700 varieties in all, 90% of which are conserved nowhere else.

To some, it may be just a bunch of fruits and berries. Indeed, the developers argued
that because the collection was “priceless” it was also “worthless.” Even the “minor
crop” collections housed at the Station, however, can be credited with generating
gigantic, recurring economic returns. Some 60% of the black currant varieties
grown in Russia, the world’s largest producer, were developed at Pavlovsk. It’s a
crop that generates more than $400 million in farm sales annually in Russia. Throw
in the collection’s importance to apple and strawberry and the other crops, and the
significance of Pavlovsk becomes evident.

Despite the heroism during World War II, today the collection faces its most serious
threat. It doesn’t come from jack-booted Nazis and their bombs, or Stalin and his
henchmen. It comes from real estate developers.

Citing a new law that allows the takeover of public lands not “efficiently” used, a
court turned over the land to developers this week. Unless the President or Prime
Minister overturn the ruling, the developers will rip out the collection before the end
of the year to construct houses.

The struggle to save this biodiversity from extinction thus enters the political arena.
There we have a real but fleeting chance.

One can only hope that the Russian leadership will reverse the court if and when the
Russian leadership actually hears about the threat to the Pavlovsk Station and
realizes its importance.

The Trust is a scientific not a political organization. But we cannot remain silent.
We’re betting you can’t either. Never before in history will so much crop diversity be
lost intentionally and avoidably as the day the bull-dozers roar into Pavlovsk.

We believe the bull-dozers can be stopped. This seems the least that could be
expected in 2010, the UN International Year of Biodiversity.

You don’t have to enlist in the army to fight this battle. You are not called upon die
of starvation to protect these plants. But you can:

Sign this petition: http://bit.ly/PavlovskPetition

Write a letter to the President and Prime Minister (with a copy to the
Russian ambassador in your country): http://eng.letters.kremlin.ru/

Tweet President Dmitry Medvedev: http://bit.ly/Pavlovsk

Forward this article to others, post it on your websites and blogs and
encourage friends and contacts to take action.

The Pavlovsk collection has survived more than 80 years. It has survived fascism,
communism and even military assault. Can it survive real estate developers?

The second siege needs to be turned back like the first.
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