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Sustainable land management —
a BMBF funding campaign

GER] RIOCAT WIAA

| e NACHHALTIGES

Module A:

,interactions between land management, climate é HELMHOLTZ

change and ecosystem services* UMWELTFORSCHUNG
UFZ

e S —




Ecosystem Services —
the baseline of the LEGATO approach

0 Ecosystem services dealt with in LEGATO:

v Provisioning: biomass & nutrients
(rice & other crops),

v Regulating: biocontrol & pollinators,

v' Cultural: cultural identity, aesthetics & recreation
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Ecological Engineering

o0 design, monitoring and construction of ecosystems;

0 development of strategies to maximise
ecosystem services through

o0 exploiting natural regulation mechanisms
(instead of suppressing them).
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LEGATO

« LEGATO analyses the potential
of Ecological Engineering to achieve
e sustainable land management
 increase in crop productivity and
o diversification of income sources

« LEGATO tests the implementation and transferability
of Ecological Engineering across regions
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Ecosystem services:
Production
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LEGATO

Ecosystem services:
Biocontrol & Pollination



o









Natural Biological Control Service
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Ecosystem Services:
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LEGATO

Changes



Figure 6: Simplified food web of “traditional” rice field (from Koch et al. 1990,
modified); arrows indicate the trophic relationships (according to energy flow in
the food chain)



Figure 6: Simplified food web of “traditional” rice field (from Koch et al. 1990,
modified); arrows indicate the trophic relationships (according to energy flow in
the food chain)



Probability of hopperburn

100 -
90 -
80
70
60 -
90

8

30
20
10

Leaf folder control in early crop
stages increases vulnerability

to hopperburn by 10 folds

86.5

8.1

Control for leaffolders Did not control leaf folders



Figure 6: Simplified food web of “traditional” rice field (from Koch et al. 1990,
modified); arrows indicate the trophic relationships (according to energy flow in
the food chain)



Figure 6: Simplified food web of “traditional” rice field (from Koch et al. 1990,
modified); arrows indicate the trophic relationships (according to energy flow in
the food chain)



: Insecticide sprays have no effect on hopper —
Only few specialist species for egg mortality
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Relationships between farmers’ yields
and pesticide spending in Jiaxing, China.

I st season

y=3.041x+5564.7

R*=0.0036
() ]
20 40 60

Spray cost (CN yuan/(1/15ha))

Yield (kg/ha)

2nd season

y=-23.008x + 6331.2
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R*=0.2481
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Banaue / Philippines 2010







Banaue / Philippines 2010
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Research Regions
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Spotlight on some onging
research activities



Plant available Si in solls
(Klotzbucher et al., in prep.)
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Plant available Si in solls
(Klotzbucher et al., in prep.)

Interdisciplinary questions

Influence of rice Si concentration on pests?

*\Which socio-economic factors drive crop residue
management?

*Economic feasibility of Si fertilization?




Pollinator Research in LEGATO (Westphal et al. In prep.)

Complexity of interaction webs
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Pollinator Research in LEGATO (Westphal et al. In prep.)

Conclusions on the role of Polycultures

- Provide important nesting and foraging habitats for bees in rice-
dominated landscapes

- Positive effects on diversity and stability of plant pollinator
Interactions in neighboring fields

- Structurally complex polycultures could represent effective ecological
engineering measures
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Next step: role of bees as
indicators of landscape

- level status of parasitoids .
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The effects of surrounding landscapes on the biocontrol-production

function in rice dominated agroecosystems z

Christophe Dominik 7 Hf;lng%LFTOZR
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Natural Biological Control Service
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PR & publication
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Market without Pollinators

Seite 60



Market with Pollinators

© SDR / M. Ladwig
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CORRESPONDENCE

Switch to ecological
engineering would
aid independence

5IR = In your Mews Feature
'Is China ready for GMrice?
[Matwre 455, BS0-852: 2008),
ol consider the merits of using
gendically modified (GM ) crops
for pest control. But don't overkook
the potential of ecological
engineering which can provide
an important and undervalued
ap proaCh to tackling agriou bural
probl ems.

Biological control inimgated
riceis aprime exampleof how

sust sinable management
schemes for ecosystem services
forother key craps, in China

and worldwide
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open-access journal

g/ Biodiversity & Ecosystem Risk Assessment

/|M]\W\ 3 peer-reviewed open-access journal

v Risks and consequences for biodiversity and
ecosystems caused by: socio-economic
developments, land use and habitat fragmentation,
landscape planning and infrastructures, climate
change, environmental pollution,loss of pollinators,
biological invasions.

Methods and tools for biodiversity risk assessment
Uncertainty in risk assessments
Environmental Impact Assessment (EIA)

Ecological expertise, expert systems and evidence
based assessments

Goods and services at risk

www.pensoftonline.net/biorisk
B Te R. k %
AND RISK

Editer-in-Chief Josel Settele

Biodiversity

and Ecosystem Risk
Assessment —
Future Challenges

Settele J., Kiihn 1. et al.
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