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The global context: population

Population1960: 3 billion

Population today: 6.9 billion

Population growth rate: 1.1%

Population 2050: 7.5-10.5 billion

Source: UN



The global context: less land

In India nearly all available 

land is now sequestered 

for agriculture

100 000 hectares of 

agricultural land being lost 

per annum

Salinated land: 5.76 

million hectares lost to 

agriculture in India.



The global context: want of water

Critically depleted aquifers and 
rapidly declining water tables

In the US, the high plains 
Ogallala Aquifer has been 
depleted by as much as 60% 
in some areas. It supplies 
water to 20% of US 
agriculture.

By 2020 world demand for water 
will outstrip supply (World 
Bank 2005)

Climate change will exacerbate 
the problem



The global context: climate change

Doubling of atmospheric 
CO2 concentrations 
expected to occur in the 
next 100 years.

Food security is threatened
by shifting growing 
zones, CO2, rainfall and 
temperature effects.

Invasive species, pests and 
diseases likely to emerge

Agriculture, horticulture and 
forestry will be 
fundamentally affected, 
and new species and 
varieties will need to be 
utilised



The global context: loss of biodiversity

• 60,000 to 100,000
plant species are 
currently 
threatened with 
extinction

• The current 
extinction rate is
100 times the 
background rate.

www.millenniumassessment.org



Why plants are important

Supporting services

Soil formation, nutrient cycling, primary production.

Economic value $30-40 trillion per annum.

All life depends on plants

Provisioning services

Food, medicine, fuel, construction, 
clothing, etc.

Regulating services

Climate moderation, disease 
regulation, flood regulation

Cultural services

Spiritual, recreational, aesthetic, 
inspirational, educational



Why plants are important

Globally, 80% of our plant-
based calorie intake comes 
from just 12 domesticated 
plant species, 8 cereals and 
4 tubers.

An estimated 30,000 species 
of plant are edible.

Can we continue to rely on 
such a tiny fraction of edible 
plant diversity for all our 
future needs?



Why plants are important

There are ca. 100,000
trees species in the 
world, and we have 
detailed knowledge of 
only about 1000.

Can we continue to rely on 
such a tiny fraction of 
tree diversity for all our 
future needs?



Why plants are important

Plant-based solutions will be 
required for all the major 
environmental challenges:

Biodiversity conservation

Food security

Water scarcity

Energy

Human health

Climate change



The concept of global seed 

banking has been proved by 

the Millennium Seed Bank 

Project, and it is based on:

Partnerships

Collections

Training and technology 

transfer

Enabling use of plant 

diversity through research

The Millennium Seed Bank model



Millennium Seed Bank partnerships

123 partner institutions in 54 countries.



Millennium Seed Bank partnerships

•Ownership

•Consent

•Activities

•Notification of transfer

•Benefit sharing

•Non-commercialisation

•Transfer to third parties

•Duration

THE CONVENTION ON BIOLOGICAL DIVERSITY



The Millennium Seed Bank is 

the largest wild plant seed 

bank in the world –

Currently 30,000 species 

duplicated in the MSB

ca. 8,500 African species 

secured in safe storage

A third of collections are of 

known use

Millennium Seed Bank collections



Training and technology transfer

Since 2001, Kew’s 

Millennium Seed Bank 

Partnership has trained > 

1400 agriculturalists, 

horticulturalists, foresters, 

botanists, ecologists etc. in 

seed conservation via in-

country and UK-based 

training courses



Training and technology transfer

Since 2001, the 

Millennium Seed Bank 

Partnership has:

• Provided >£15 million to 

partner organisations to 

support and advance the 

seed conservation effort

• Provided advice on the 

design of seed bank 

facilities to 27 institutes in 

19 countries



Rotronic hygrometers delivered to 15 MSB partner countries

Training and technology transfer



Development of germination 

protocols are a vital and novel 

output of the Millennium Seed 

Bank

Currently >10,000 germination 

tests carried out each year. For 

most species the methods are 

new.

All germination protocols are 

available on Kew’s website at 

http://www.kew.org./data/sid

Enabling use through research



In the last 10 years, the MSB has 

sent out >11,000 collections to 

support research 

48% to frontier research

35% to applied research

11% to public engagement

6% to others

Enabling use through research



Water, environment, health, agriculture and 

biodiversity:

154 collections of salt tolerant pasture species 

sent to Australia;

34 collections of drought tolerant forage species 

sent to Pakistan and Egypt; 

32 collections of photosynthetically efficient C4 

species sent to Pullman, USA;

1 collection of the wild carob, Ceratonia 

oreothauma, sent to Mexico for trials as a 

forage species. 

5 collections of Phleum and Lolium supplied to 

New Zealand for pasture breeding

Enabling use through research



Afforestation and restoration



Afforestation and restoration

Afforestation increasingly 
cannot be achieved with 
monocultures because they 
are vulnerable to disease, 
pests, extreme weather 
events and climate change.

More complex ecosystems 
need to be constructed or 
put back in order to ensure 
resilience.



Afforestation and restoration



Afforestation and restoration



Afforestation and restoration



Afforestation and restoration

The Millennium Seed Bank holds 

seeds from >10,000 tree/shrub 

species. 

>1000 MSBP collections have 

been used in restoration and 

recovery programmes so far in 

Africa, Australia, Madagascar, 

the USA and the UK

The MSB has worked with partners 

in Botswana, Burkina Faso, 

Madagascar and Mali this year 

to plant 50,000 trees of 150 

species 



Afforestation and restoration

217 ‘difficult’ species

40 fruit trees (33 native)

151 native species (vegetables, 

medicinal, ornamental etc.)

38% (82) of the species had 

handling/storage problems

52% (112) had germination problems

For 46 of the 112 species with 

germination problems we already have 

protocols that deliver >75% 

germinability



Afforestation and restoration

Useful Plants Project

Community-based programme

Kenya: medicinal plants in 

Tharaka District

Botswana: edible plants in 

Tsetseng

Mali: medicinal plants and 

natural pesticides, Yanifolila

South Africa: medicinal plants 

and schools in Mpumalanga



Conclusions

Our role, and that of other plant science institutions, is to 

enable human innovation, adaptation and resilience. 

Our role is primarily in providing plant-based solutions to 

the environmental challenges that we all face.



Conclusions

2010-2020

Concentrate efforts on work 

with communities in Africa for 

domestication, re-introduction 

and sustainable use of wild 

plant species.

Collect and conserve 10,000 

wild species in Africa towards 

a global target of 45,000

species, so that 25% of the 

world’s flora is in safe storage 

by 2020. 



Conclusions

Challenges

Technical institutes are 

marginalised

Short term, insecure funding

Poor infrastructure, morale, 

staff retention etc.

Resistance to change

Competition (NGOs)

Vicious circle



Conclusions

Opportunities

Carbon offsets

Biodiversity offsets

Biomass renewable energy

Water catchment

BRIC demand

Partnership!



Conclusions

There is no technological reason why any plant species 
should become extinct….



Conclusions

Image: Scientific American




