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Introduction

Ponds for fish production, the case of the Dombes region (France)

Water filling

Originally a wetland, transformed l 1
during the Middle Ages by monastic

communities to create ponds
(Avocat, 1975; Guichenon, 1650 cited in
Sceau, 1980)

A “productive pondscape”:
Around 1,100 ponds for 10,000 ha of
water (average of 10 ha and 80 cm deep)
Between 600 and 1,000 tonnes of fish
produced per year

Extensive
production
cycle

Fishing

» Artificial and managed
environments (Hansson et al., 2005)

» But also with significant

biodiversity (Wezel et al., 2014; Robin .
et al., 2014) ‘ Drying-out, a historical practice but also a major
disturbance for the ecosystem




Materials and Methods

How drying-out affect primary producers abundance and diversity?
(Wezel et al., 2013)

Dombes

Eric ZANETTI

‘ Historical database of 85 fish ponds (134 statistical individuals) # Macrophyte species richness and cover &)\é

from the Dombes region _
(sampled several times between 2007-2014) Chlorophyll a concentration
Management data (time since the last dry-out

and fish yields) s




Results

Effects of drying-out on macrophyte richness and cover
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- Drying out is followed by macrophyte recolonization, with higher diversity and cover in the first year of production




Results

Effects of drying-out on chlorophyll a concentration

' (Girard et al., 2023)
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# Phytoplankton gradually dominate in Y2 to Y4 and both phytoplankton and macrophytes decline in years 5 and more




Results and Discussion
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(Girard et al., 2023)




Results and Discussion
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Results

Alternative state A: first year Y1
- Renewal
- Colonizers and competitors conumunity
- Functional and high richness with rare species

# An evolution of

- Highrolerance to disturbance communities linked
- Representative species:

Lemna minor Alternative state C: more than 5 years to th e p h enomenon
Oenanthe aquatica Rorippa amphibia - Established conditions

Lycopus europaeus Sparganium erectum - Climax with competitors Of n EStEd ness I}

Alisma plantago -aquatica Juncus articulatus - Diversity of species with rare ones

Ludwigia palustris Riccia fluitans - Representative species b ase d on a IOSS Of
Lythrum salicaria Mentha aquatica Juncus articulatus H
Ranunculus peltatus Polygonum hydropiper Phragmites australis seve ral speCIes bUt

Rumex conglomeratus Riccia fluitans

not on a complete
turnover

Alopecurus geniculatus

Y2 to Y4

Alternative state D: dry-period
- Creative disturbance

Alternative state B: from the year 2 to 4 ’
- Present species :

- High degree of competition

- Less resources available Bidens tripartita Eleocharis ovata
- Representative species: Lythrum salicaria Echinochloa crus.galli Gnaphalium uliginosum
Lycopus europaeus Potamogeton nodosus Ranunculus sceleratus Juncus bufonus
Mentha aguatica Rorripa amphibia Rumex conglomeratus Lotus pedunculatus
Myriophillum  spicatum Alisma gramineum Polygonum lapathifolium Rorripa palustris
Nymphoides peltata Glyeeria fluitans Polygonum hydropiper Stellaria graminea
Ranunculus peltatus Spirodela polyrhiza Scirpus maritimus Polygonum minus
Amaranthus blitum Callitriche stagnalis
Carex bohemica Iris pseudacorus

(Fontanilles et al., 2023)




Discussion and Conclusion

Drying-out allow the recolonization of macrophytes and provide an
“optimal unstable state” during the second year of the cycle

Drying-out is a major agroecological practice for extensive pond fish
farming

Drying-out is essential to maintaining these environments and the
ecosystem services they can provide:

* Biodiversity conservation (support services)
* Extensive, agroecological fish production (provisioning services)

* Carbon storage (regulating services)

But also a major disturbance, associated with significant emissions of
greenhouse gas (to be studied more in details on the entire dry year)

# A need for future research to rethink about the hierarchy
of desired ecosystem services
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Thanks for your attention!
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Questions?

Thanks to all colleagues and partners from Isara and PONDERFUL.
Thanks to all fish farmers and pondscape stakeholders.




