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TIFF (Uncompressed) decompressor
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What’s poverty got to do with i1?

Qs M Sanjayan

P. Kareiva




Slide by Kareiva and Sanjayan

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

Can we identify "/ife raft ecosystems" ?

= Areas with:
*high rates of poverty (7% undernourished; n = 124)

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

-severely degraded ecosystem services
(eland cover cultivated, managed, urban)



The Millennium Development Goals:

1. Eradicate extreme poverty and hunger

Achieve universal primary education

Promote gender equality and empower women
Reduce child mortality

Improve maternal health

Combat HIV/AIDS, malaria and other diseases
Ensure environmental sustainability

Develop a global partnership for development




4 The Millennium Development Goals

»._ /. Ensure environmental sustainability




The Millennium Development Goals

Education
& Gender

Child &
Maternal
Mortality

Millennium

Poverty Development Health
Goals

Technolo
& 9 Environmental

Sustainability

Water &
Sanitation




Millennium
Development Goals

i

Biodiversity
Filter

Child & Envir’l
Water & Tech. Slum
Povert Health in- N .
Very Maternal Sustain Sanitation | Jinnovation || Dwellers

Mortality ability




lodiversity conservation as

a result of

poverty alleviation




lodiversity conservation as

means 1o

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

eStructural: number of (niches)

sFunctional: 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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Moan and CV relative
Raw data Mean and CV to random extinction

Diversity Matters!!

Random
extinction

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!!
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Figure 4. Measures of 2002 bee activity (mean + SE)
Hlong distance pradients from south patch and from
Fifarian strifp (Fig. 1b): (a) accumiilated bee richness
(i.e, all samples per site pooled) and (B) rate of bee
visitation (all species) to coffee flowers (for definition,
see Restdts section).

In coffee Systems
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Figure 3. Rate of bee visitation to coffee flowers at 50-
and 800-m distance classes from the south patch in
2001 and 2002. Each bar segment represents the
mean visitation rate for the corresponding species
(error bars are omitted for clarity). Species appear in
the stacked bars in the same order as in the legend.
Full names are provided in Table 1.

Ricketts al 2004



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




Functional Diversity (FD)

Species x Trait
matrix

Species x Composition
matrix

Community
FD

v

F. DeClerck




Canadn_Warbler
Wionrm-aaling_ Warblar
Willsoms_Warblar

Black=Throsled_Geean_Warklar

Blackbunnisn_Warkler
Black-ard- White_Warkilar
Tres_Swalow
Barn_Swallow
Auby=Crowned_Kinglet
Mortherm_Oriole
Tanrmesess Wirkbar
Orangp-Crowned_Winrblsr
Fallow-Billed_Cuckoo
Winrhiling_virea
Chasinul-Sded_Warbler
Fisd=Eyesdd_ Wineo
allow-hroalesd_virea
‘alkoww - Throaled _Warkles

Black-Throaled _Blus_Warbler

Willorwi_Flypcalchear
ellow=Bellied _Flycabcher
Oilive=Sided_Flycaboher
Moudian_Fhycalcher
Tropical _Kingkind
Giraal_Cresled _Fhycabohes
Boissor- Taled_Fiycalcher
Black-Haaded Grosheak
Aosa-breasied_grosbank
Solitary_Vireo
Surnmar_Tanader

rallow - Braasted_Chal
Wiood_Thrush
Girery_Catbird
Wlicurning_ Wi bl
Palm_Warkdes
Girery=Chaekad_Thrish
Sweainsons_Thrush

Wanary
wariad_Bunlirg
Incligo_tunling

Lincolns_Sparmow
Blue_Grosbsak
Dickesss|
Lark_3parrow

Whils = Winged_Dove
Killdeer

Balls_tiraa
Paintad_Bunting
Sharp=-shinned_Hawk
Coopars_Hivwk
Mortherm_parulia
hlmgralia_Winrbler
Etluee- winged_warbies
‘alkow_Wiarbilar
Leasl_Flycather
Common_Yallowibhnsal
Hoodad_Warbler
Armarican_Pedsan
Henluoy_Warkiler

el o~ P _ Wharbler
Creanibingd

ks cCEllivrays_Warbler
Micartheser_Walerthrush
Lowisians_Wabadhrush
Wil —angudd_Wireo
Mazshrille_ Whrlbler

Auiby=Throaled_Hurmmingbind

Aesd-Tailed _Howk
Paregringe_Faloon
Whstlin

Palioplial. cassrulea

What is functional
redundancy within
taxonomic groups with lan
use change?




maadin_Warbler
Wiosm-aaling Warkilar

Throaled_Geean_Warkiler
i Warbles
ard=VWhibs_Warkilar

What is functional

= redundancy within
= taxonomic groups with land

-EH e _Flycabches

use

Black-Haaded Grosheak
Solilary_Virao

‘rallov- Braasted _Chal

Morthem_parulis
alia_ Wbl

allow_Whrbilar

tlin
Palioplial casrulea

Forest Fragment: 25 extinct

| I R Y R R
1.0 (1] 06 04 0.2 0.0




—

-1
—

_x

—
_
Ly

L

T
T

g

— 1

S
I

—

—

Forest Fragment: 25 extinct

b Ll 0.4 0.z oo

| x I
Salitary_Vireo
]

Canadn_Warbler

Winern-aating Warblar
Willsons_Warkblar
Black=Throaled_Grean_Warblar
Blackburnian_Warkder
Black-ard-White_Warbiar

Morther_Oriole

Crrangge=Crowrnisd _Wirblsr
rallove=Billsd_Cuckod

Chaslnul-Sicked_Warbles
Risd-Eyed_Vinso
Yallow-lheoaled_vired

Cuu;rJi ‘Warbler
'.'.ﬁluurr.:_'u'\'.'.l-rlj-_-r
Black=Throsled Geean Warklar

Black-Throaled_Blus_Warbler
Willow_Flycalcher
allow=Ballied_Flycalches

Moadian_Fhycalcher
Tropical_Kinghind

Garaal_Crasied Flil.'uJ.-'_'Iml

Black-Haaded Grosheak

‘rallov- Braasted _Chal
Wiood_Thrush

Gwi_l:uJ.L‘ir'J

Giray=-Chasked_Thrush
Swainsons_Thrush
Waary

|
|IIIJHL"' L*uulili

ki Wdarbler

allow_Whrbilar

Lesanss|_Flycathesr
Comemon_allowihinoal
Hooded_Warkler

S rican_Fedetan
Hanluoy_Warblar

el b= Fourmypesc]_ Ve st
Crvanibind

Mo Gilivrays_Wirbler
Mt _Walesthrush
Loaisiana_Walaihrush
Wil —ayed_wireo
Mamsstilbs Wir bl

Aesd=Tailed_Hiawk

Wherlin

[—I__
—

E Black-Haaded Grosheak

Bllack-ard-Whiks_Warbilar
_I: Auby=Crowned_Kinglet

Mortherm_Oriole
Tanrmesess Wiarklar

allow-heoalesd_virea

Tallow=Billied Flycibcher

Moudian_Fhycalcher
Tropical _Kingkind
Giraal_Cresled _Fhycabohes
Boissor- Taled_Fiycalcher

Surnmar_Tanader

rallow - Braasted_Chal

Grery_Clakbind

Sweainsons_Thrush

_|_— Variad_Banlir

Mortherm_parulia

— ﬁnﬂlu iarblesr
‘alkow_Wiarbilar

Leasl_Flycather
Common_Yallowibhnsal
Hoodad_Warbler
Armarican_Pedsan
Henluoy_Warkiler

vl b~ Paumpesc]_ Whiarblesr

— 1

Wil —angudd_Wireo
Mazshrille_ Whrlbler

HuLvi Thrcasted]_Husnmmingiind

Palioplial casrulea

Palioplial. cassrulea

Live Fence: 41 extinct

T
0.6

0.4 0.2 0o




Canadn_Warbler
_|:| Winern-aating Warblar
Willsons_Warkblar
| _: Black=Throaled_Grean_Warblar

Blackburnian_Warkder
Black-ard-White_Warbiar

]
R ]
_|j Morther_Oriole

|j ]
Crrangge=Crowrnisd _Wirblsr
rallove=Billsd_Cuckod
]
_>r Chastnul-Sided_Warbler
Risd-Eyed_Vinso

Cuu;rJi iarbler
'.'.ﬁluurr.:_'u'\'.'.l-rlj-_-r

| Black=Throsled Geean Warklar

Yallow-lheoaled_vired

—)! |
Black-Throaled_Blus_Warbler
Willow_Flycalcher
allow=Ballied_Flycalches

]
_|_— Moadian_Fhycalcher |
_: Tropical_Kinghind

_| Garaal_Crasied Flil.'uJ.-'_'Iml

Black-Haaded Grosheak

| x I
Salitary_Vireo
]

‘rallov- Braasted _Chal
Wiood_Thrush

; Gwi_l:uJ.L‘ir'J

Giray=-Chasked_Thrush
Swainsons_Thrush

_|: Waary
s L( ]

—_—— ki Wdarbler

allow_Whrbilar

Lesanss|_Flycathesr
Comemon_allowihinoal
__: Hooded_Warkler

S rican_Fedetan
Hanluoy_Warblar
el b= Fourmypesc]_ Ve st
Crvanibind
MASCGllivrays_Warkler
I Nl.'nlllllefll_'l\':f:lﬁllllrush
Loaisiana_Walaihrush

_|: Wil —ayed_wireo
Mamsstilbs Wir bl
| Aesd=Tailed_Hawk

——g
— Madin

Bllack-ard-Whiks_Warbilar
_I: Auby=Crowned_Kinglet
Mortherm_Oriole
Tanrmesess Wiarklar

allow-heoalesd_virea

Tallow=Billied Flycibcher

_|_— Moudian_Fhycalcher
_: Tropical _Kingkind
_| Giraal_Cresled _Fhycabohes

Boissor- Taled_Fiycalcher

E Black-Haaded Grosheak

Surnmar_Tanader

rallow - Braasted_Chal

Grery_Clakbind

Sweainsons_Thrush

_|_— Variad_Banlir

Mortherm_parulia

— — ﬁnﬂlu iarblesr
‘alkow_Wiarbilar

Leasl_Flycather

Common_Yallowibhnsal
Hoodad_Warbler

: Armarican_Pedsan
Henluoy_Warkiler
vl b~ Paumpesc]_ Whiarblesr

Wil —angudd_Wireo
Mazshrille_ Whrlbler

—

HuLvi Thrcasted]_Husnmmingiind

Palioplial casrulea

Palioplial. cassrulea

Forest Fragment: 25 extinct

b Ll 0.4 0.z oo 1.0

T
0.6

Live Fence: 41 extinct

T
0.4 0.2 0o

_|:( Sweainsons_Thrush
]
r1 _|_— wariad_Bunlirg
]
i'j Lincolns_Sparmow
Blue_Grosbsak

Dickesss|
T':k[ Lark_3parrow
. ]
— —— Killdaer

_|_7 Paregring Faloon

Palioplial. cassrulea

Pasture: 64 extinct

T 1
LG 0.4 0.2 0o




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

All Bird FD (p = 0.007) + All Bird S (p = 0.019)  -oors

[—

Semi-Natural Ag. Natural  Semi-Natural Ag.




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

Mammal FD (p = 0.007) *=**
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Natural ~ Semi-Natural Ag. Natural ~ Semi-Natural Ag.




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

Plant FD (p = 0.023)  °7** Plant S (p =0.008) -0

-

Semi-Natural Ag. Natural  Semi-Natural Ag.




Millennium Research Villages & Agro-Ecological Zones
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i - QuickTime™ and a
B Forest based (1) TIFF (Uncompressed) decompressor
Adapted from Digon et al {2001), Farming Systeme and Poverty. FAQ ; are needed to see this picture.
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EcoNutrition: the interrelationships among
nutrition and human health, agriculture and
food production, environmental health and

economic production

Loss of nutrients, and biodiversity
Increased sail erosion

Agriculture Environmental
Poor management » Degradatlon

Decreased Decllnlng Food
Labor Productivity Productivity

Malnutrition, lliness

Deckelbaum, Palm, Mutuo and F. DeClerck




QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Measure field biodiversity

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

F. DeClerck




QuickTim and a
TIFF (Uncom presse d) d eeeee p rrrrrr
are needed to see this picture.

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 uarter
goat and 7 chickens.




QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Murg Bean
Soy Bean

- Bean
Amaranthiug
Peanut

l I_ Tomata

Loguat
- Mango
__|— Bamana
Onion
E— Eggplamt
1 | ‘I Ginger
- Fig
——  Pineapple
‘ [~ Potato
! Yam
1L Squash
‘ L—  Mustard
b—— Jack Fruit
| f Cowpea
—— Gourd
Passion Fruit
— Orange

_ I
“— Papaya

: Avocado

Cassava

Guava
—— Sorghum
L1 —  Sugar
Maize

|— Sweet Potato

Chili pepper

0.4 0.3

0.2 0.1 0.0

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.
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Functional diversity as a function Sigpe = 0.020
of species richness in Sauri, Kenya p<0.001
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Redundancy decreases with the number of
ecosystem functions of interest

O Monoculture
@ Crop Data
A Random Model

6 8 10

Ecosystem Functions F. DeClerck




A complex issue, but very simple warning...

ickTimE
TIFF (Unc?&lbiesgd)gg%&@m
are needed to see thi\sl;riﬁlﬁees

Ehrlich 1994
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“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




