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*Research questions

*Research projects




Research questions

. Can we identify the ecological drivers of speciesinteractionsin

aguatic systems?

. How does environmental change affect food web interactionsin

|akes?

. Which are the main drivers of aguatic biodiversity in space and

time?

. How to make ecological knowledge applicable for restoring and
devel oping ecosystem services?




Research Question 1

Can we identify the ecological drivers of species
Interactions in aquatic systems?

e Chemical information transfer
e Co-evolution
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Genomics: induced defenses

Expression of
genes In
Microcystis:

1) Toxin production
2) Colony formation

microarray
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Parasitic fungi on algae




Aquatic Food Webs
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The potential for coevolution in an agquatic

host-parasite system

Photo E. van Donk

Host genetic diversity holds
back parasite evolution

Arnout de Bruin



' * Infection success
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Feedbacks between ecology and
evolution

Experimental evolution using small aquatic metazoans, Spatial dynamics

such as the rotifer B. calyciflorous ﬂ ﬂ

medium Ecological interactions
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Research Question 2

How does environmental change affect food web
Interactions in lakes?

* Increased Temperature

* Increased CO,

* Eutrophication and Re-oligtrophication
* EXotic species
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Climate induced phenology shifts

Phytoplankton peak Al
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Climate induced phenology shifts
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Increased CO, and Stoichiometry

5000 -

2000

1000 A

500 1

atomic)

— 200

100 -

C:P ratio

50 1

20 1

10

* ........................................... Green a|ga
|
ll/ E sEssmsnnE . CG{JEFI'D{:’
—‘;77/
G e Juvenile fish

«=» Cladoceran

+ Adult fish

Cooperation with:
UVA
Univ. Oslo

Phytoplankton -

Zooplankton A

Fish -

Van der Waal et al. 2010

Algal C:P ratio (atomic) Algal abundance (mg C L™}

Daphnia growth rate (day™)

1]

25 1

20 A

15 -

10

5 -

0 A

1600 -

1200 -

400 -

0.3 4

0.2 4

0.1 4

0.0 -

360

CO, concentration (ppm)

1500

3500

(a)

(c)




Reoligotrophication of Lake
IJsselmeer
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L Exploitation or eutrophication as
threats for fisheries in Lake Victoria?

Lake Victoria 1969 Lake Victoria 1993 _ _
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2 ¥ Interaction between macrophytes and

herbivores
Stoichiometry, secondary metabolites, toughness
| e LR .f .‘,h_ '
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Herbivory by geese affects ecosystem
functions

CH, flux (mg/m?/day)
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Research question 3

Which are the main drivers of aquatic biodiversity in
space and time?

sCommunities assemble

Community composition and diversity are determined
by local/regional spatial processes



g, Metacommunity ecology: mechanisms that shape
& landscape wide aquatic biodiversity

Mesocosm experiments
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Ecosystem functions and biodiversity of
freshwater macrophytes

Experimental ponds Loenderveen

Cooperation with:
Waternet




Research question 4

How to make ecological knowledge applicable for restoring
and devel oping ecosystem services?

*Apply knowledge obtained from the other themes for water management, nature
conservation and developing ecosystem services

*Use of ecosystem models like PClake and PCditch



Introduction of mussels
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Lake restoration

Increasing macrophyte abundance
and biodiversity

. Water level
| fluctuations
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Model PCLake and PCDitch:
research applications

Historical applications:
- Eutrophication studies/critical nutrient loading
- Alternative stable states in shallow lakes

Current applications:
- Climate change
- Coupling between lakes and wetlands

Potential applications:

- Paleo-climate

- Benthic-pelagic coupling

- Stoichiometric aspects of nutrient loading




Recycling Black Water (BW) nutrients by algae-based
photobiodegradation (ALGOBIOLOOQOP)

BW collection:
- faeces
- urine
- 1L water/flush
- toile paper (only)

V

Black water

b toilet

Influent —»

buffer
tank
1
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Desah

Anaerobic digestion:
CH.O, + H,O > CO, + CH,

removal
step ?
(SS,MP)

CO, +H,0 > C (H,0), + O,

= Algae biomass
—

?—» Algae biomass

—>
Algae pond

—>

Constructed wetland

Photosynthesis:




Recycling Black Water (BW) nutrients by algae-based
photobiodegradation (ALGOBIOLOOQOP)

Obijective:

-Recover nutrients (N, P, K) present in anaerobically treated BW (toilet water)
by photobiodegradation (growing algae)

end products:
» clean water suitable to discharge in surface water
» algae biomass suitable for further use (e.g. fertilizer)

In addition:
-Determine best way to remove faecal pathogens present in BW

-Determine persistence of micro-pollutants (pharmaceuticals, hormones) and
heavy metals throughout treatment steps



o Advice
e Training (courses)
 Research focusing on applied issues
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