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QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



What’s poverty got to do with it?
M Sanjayan

P. Kareiva



Where are conservation efforts most needed and 
most likely to improve the human condition? 

Can we identify “life raft ecosystems” ?

= Areas with:

•high rates of poverty (% undernourished; n = 124)

•large portion of economy dependent upon nature 
(agriculture, fisheries, logging)

•severely degraded ecosystem services 
(%land cover cultivated, managed, urban)

Slide by Kareiva and Sanjayan



The Millennium Development Goals:

1. Eradicate extreme poverty and hunger

2. Achieve universal primary education

3. Promote gender equality and empower women

4. Reduce child mortality

5. Improve maternal health

6. Combat HIV/AIDS, malaria and other diseases

7. Ensure environmental sustainability

8. Develop a global partnership for development
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Biodiversity conservation as 

a result of

poverty alleviation



Biodiversity conservation as 

means to

poverty alleviation



What is BIODIVERSITY

•Species: number of species in a system

•Genetic: variability of genetic information in the 
system

•Vertical: distinct horizontal layers or levels

•Horizontal: pattern of spatial distribution

•Structural: number of (niches) 

•Functional: number of species which serve 
different roles. 

•Temporal: Degree of heterogeneity of cyclical 
changes (daily, seasonal) in the system.

The sum of these diversities equals ecological 
diversity
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Bunker al 2005Bunker  et al 2005

Diversity Matters!!

When tree species are removed 
from a tropical forest, the amount 
of carbon stored by that forest 
can vary by as much as 600% 
depending on which species 
remain!!

Bunker, DeClerck and Naeem
Science 2006



Pollination in coffee Systems

Ricketts al 2004



Productivity Increases with Diversity
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Productivity Increases with Diversity

C4 Grass

C3 Forb

N Fixing Legume

“Functional diversity, what an American concept, it 
doesn’t matter who you are, just what you do!” -Pedro Sanchez



Functional Diversity (FD)

Species x Composition 
matrix

Species x Trait 
matrix

Community
FD

F. DeClerck



What is functional 
redundancy within 

taxonomic groups with land 
use change?
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Relationship between loss of functional diversity and land 
use intensity? (birds)

All Bird FD (p = 0.007) All Bird S (p = 0.019)

Natural  Semi-Natural Ag.Natural  Semi-Natural Ag.



Relationship between loss of functional diversity and land 
use intensity? (mammals)

Mammal FD (p = 0.007) Mammal S (p = 0.175)

Natural  Semi-Natural Ag.Natural  Semi-Natural Ag.



Relationship between loss of functional diversity and land 
use intensity? (plants)

Plant FD (p = 0.023) Plant S (p = 0.008)

Natural  Semi-Natural Ag.Natural  Semi-Natural Ag.
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EcoNutrition: the interrelationships among 
nutrition and human health, agriculture and 
food production, environmental health and 

economic production

Deckelbaum, Palm, Mutuo and F. DeClerck



Measure field biodiversity

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

F. DeClerck
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Sauri Agrobiodiversity
• Over 146 plant species found
• 39 Edible Species
• Mean of 14 edible species per farm
• Ranging from 5 - 22 edible plant species
• Mean 1.5 cattle, half a sheep, a quarter 

goat and 7 chickens.

F. DeClerck

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Seven Traits

1) Protein
2) Energy
3) Vitamin A
4) Vitamin C
5) Iron
6) Zinc

F. DeClerck

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



High Protein

High Energy

High Vit A

F. DeClerck

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Species Richness

F
D

F. DeClerck



Farm 103801
Species Richness = 19
FD = 0.66

Farm 201201
Species Richness = 18
FD = 0.99

Farm 600102
Species Richness = 10
FD = 0.76

Species Richness

F
D

F. DeClerck
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Zinc

F. DeClerck
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F. DeClerckEcosystem Functions
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A complex issue, but very simple warning…

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Ecosystem
Airlines

Ehrlich 1994





QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

“There can be no peace without equitable  
development; and there can be no development 
without sustainable  management of the 
environment in a democratic and peaceful space.  
This shift is an idea whose time has come.”

Wangari Maathi, Nobel Peace Prize Recipient 2004


