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L : @H?M|mum.%m m

Gt B
Weicome

& i staligy for urpesmng the rreseng ity s pastarings by ey
£5 Chons wih the prosties and vekied of Canafians

# & prscans for frebng commen grend wth sur commendus o mtel
15 b & Bt maraey bty B2y and i folire

wg pet eapila

Million teanes

Tiowarts Sustanabie Mg
Progrves Regort, 2006

~=—Total production —s— Grain per person

1950 190 190 1950 190 2000

World Commission on Environment and Development
“Brundtland Commission”

Our Common Future (1988)
Is there an ecological definition of

sustainability?
"Sustainable development is development that
meets the needs of the present without
compromising the ability of future generations
to meet their own needs."

Many biological resources are
renewable

Non-renewable resources




Atlantic cod fishery

Thomas Huxley
1825-1895

“...that the cod fishery, the herring fishery, the pilchard
fishery, the mackerel fishery, and probably all the great :
sea-fisheries, are inexhaustible; that is to say that nothing 1450 1360 1870 1500 1860 1900 116 1620 1930 143 1950 160 1970 1980 1900 2000
we do seriously affects the number of fish. And any beccscmcemacdecusonriscaeanes

attempt to regulate these fisheries seems consequently ...

to be useless."

Maximum sustainable yield: Ecosystem Sustainabi"ty?
about %2 carrying capacity
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How much NPP do humans use?

(Vitousek et al. 1986, Rostaczer et al. 2001)
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Humans = 0.5% of all consumer biomass




Erosion Rate (mmiyr)

Fig 1. Comparhon of rates of sall eraslen fram ageioutusal fields under
corwentional agriculture {n = 448} and geologic ercalon rates from bow-
d {n = 218, scdl: = 653), and
alpine terrain (n = 44) 5 + d in
A i il bulk

density of 1.200 kg/m®, Shaded area represents range of the USDA. T values
ARA=1.0 mmiyr) were wed Lo define tolerable soil ko,

Montgomery_2007 PNAS

T values = soil
loss tolerance

erosion rates from
conventionally plowed
agricultural fields
average 1-2 orders of
magnitude greater than
rates of soil production.
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“Life Cycle” Analysis

Table 1. Energy output/cultural energy input ratios
for corn production systems in Mexico (manpower

% global
food only) and the United States {conventional)®
200 -
1004 o Management system
- Ttem Mexioo United States.
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Figure 7. Temporl varistion in global inigaicd land area
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Irrigated agriculture accounts
for ~90% of global freshwater € Erergy outpusingat fato 128
“Pimentel, 1984

consumption

Scanlon_etal_2007 Water Resources Research

Collateral Damage... Biodiversity loss
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87 of 115 leading global fruit crops rely
on animal pollination (35% of global food
Amount

production)
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Figure 3. Level of dependence on animal-mediated pollina-

tions. The selected crops are those included directly in the

sduction bt publnhod by the FAO for 2004 (FAQSTAT
% of natural habitat

Klein et al. 2007 Proc R Soc
Kremen&Ostfeld 2005 Front Ecol Env.




A game of roulette?

¢ Maize, rice, wheat
make up more than
50% of calories
consumed by
humans.
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pollination is

Figure 4.1: (a) Percentage parasitism of rape pollen beetles by wasps in relation to the percentage of
non-crop habitats in a cireular sector of 1.5 km diameter around the experimental plot. ¥ = 7.75 + f d b
0.87 X, =15, 1 =057, p=0.02 (b) Percentage of buds destroyed by rape pollen beetles in errorme one
relﬂllb_ﬂ to the percentage of non-crop habitats in a circular sector of 1.5 km diameter around the p . y
experimental plot, ¥ = 70.8 - 0.51 X, n =15, r = 0,66, p = 0.007. Response to drought (in 1988) species.

Parasitism (%)
Destroyed buds (%)

Tilman et al.

Thies & Tscharnke 19997
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Some past strategies...
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Mechanization, automation, Fertilization, pest control, improved
improved efficiency varieties

Total wordd production of coarse grain, 1981-2004
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Fig. 5. Trends in U5, irrigaced agriculture, 1900-2001. Source:
USDAMASS 10062




Some new strategies?

Tilman et al. 2002

Maintain biodiversity and

Reduce tillage , :
associated ecosystem services

14

insectary planting

cover crop

k;éetle bank

Costs, yields, equitable,

Crop diversification sustainable?

B oductly ize and
both systems and values of partial and to-
tal land equivalent ratio (LER).

Cropping system Yield (kg ha)  Partial LER

Maize sole 2,208 -

Maize intercropped 1,500 0.68 WH’b]_‘E
Cowpea sole 1,550 -

Cowpea intercropped 700 meS

Total LER M A R K E .

The “three sisters”




Sustainable agriculture?

 Are you optimistic or
pessimistic?
What is the most
promising
technology?
Is it more a social
o Tk s —ae oo s problem than a
el technical one?
Should agriculture be
non-profit?
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