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What are ecosystem 
(nature’s) services?



Ecosystem function + value 
to mankind = Ecosystem 
service

e.g. predation (an EF) + value 
to mankind becomes an ES 
(biological control)



Valuable ecosystem services 
provided by invertebrates include: 

pollination
biological control 
nutrient cycling



13 years ago, ES globally 
were worth US$33 
trillion/year

(Costanza et al.)



But Costanza seriously 
under-valued farmland ES
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Therefore, a challenge to  
‘invertebrate’ agro-ecologists 
– to quantify and enhance 
farmland ES, ideally 
addressing multiple ES



because agriculture is the 
main cause of biodiversity, 
and ES loss





But biological control can be
a powerful ES









A British monoculture



An Australian monoculture



A New Zealand monoculture?
Photo: Kevin Judd – with permission



Biodiversity loss and 
reduced ecological 
resistance in ‘engineered’ 
landscapes is normal but 
the consequences of the 
loss can be difficult to detect



So, use prey baits to detect 
declines in background 
biocontrol of pests
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Total avoided cost includes external costs 
e.g. environment and human health

Economic value of biological control of aphids 
in organic fields



Total avoided cost includes external cost

Economic value of biological control of aphids 
in conventional fields
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But how much biodiversity 
and what type?



And will farmers tolerate it?
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Biodiversity - Ecosystem functioning debate



Cardinale et al. 2006 (Nature) 
used a meta-analysis to 
conclude:



Biodiversity - Ecosystem functioning debate
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But Heemsbergen et al 2004 
(Science) said traits more 
important
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Trait diversity and system functioning
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Lumbricus rubellus 
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Some practical ES outcomes 
from the traits idea for 
conservation biological control 
of insects



Shelter

Pollen
Nectar

Alternative prey

Shelter
Nectar
Alternative prey
Pollen



but which plant spp. provide 
SNAP and which plant traits 
are most important? 



Nectar sugar ratios for SNAP?



 
Sugar ratio of various plant species
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“The great tragedy of 
Science — the slaying of a 
beautiful hypothesis by an 
ugly fact.”

—Thomas Henry Huxley



Not eclectic choices of species 
– lab and field experimentation 
on traits first





Earthbound Farms, 
Mission Organics, 
CA: sweet alyssum, 
Lobularia maritima in 
lettuce crops – an eclectic 
choice, but it works







and buckwheat







The key biocontrol agents 
targetted include parasitic 
wasps





Buckwheat in vines also 
provides SNAP



Light brown apple moth Epiphyas damage

Proportion of bunches infested with leafrollers. 
Economic threshold for leafrollers shown
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Native plants in NZ vines to 
provide multiple ES



Native plants under grape vines



The vineyard landscape 
of the future?





What if we engineered farming 
for more ES e.g., combined 
food, energy and ecosystem 
services (CFEES)?





CFEES: US$1500/ha/yr in 
our Denmark work:
Ambio (2009)



Organic/conventional 
comparison in NZ: two ES: 
biological control and nutrient 
mineralisation





Bait lamina 
probes



If 25% of EU25 farmland could 
enhance these two ES to their level 
in organic farms, their total ES value 
would be $160 billion pa. EU 
subsidies are $150 billion p.a., for 
‘environmental’ schemes which 
largely don’t work (Kleijn et al. 2006)  



Message: enhance 
invertebrate-driven multiple 
ES on farmland
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