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Ponds and rivers of the Brussels Capital Region are constantly
managed and maintained to obtain a healthy status of the water
quality and the aquatic organisms living therein. The Woluwe
catchment is an area with high levels of biodiversity and both the
ponds and the river contain submerged water plants (macrophytes).

These macrophytes are an important structural and biotic element in

the maintenance of a clear water status in the ponds, associated with Potamogeton pedctinatus

a healthy status preventing the development of toxic cyanobacterial . .

blooms. Macrophytes are also associated with various invertebrate The fennel pondweed, Potamogeton pectinatus, is a
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river management therefore aims at the establishment of healthy in the river and interconnected ponds of the Woluwe.
L~  stands of submerged water plants that regenerate spontaneously. It reproduces both clonally through persistent tubers
Studied ponds and and sexually by seeds.

river stretches

The aim of the study was to assess the level of clonality and the spatial structure of genetic diversity of Potamogeton pectinatus populations in relation to the habitat. Particular
attention was given on the estimation of gene flow between sites along the river and among the ponds. Therefore, we analysed the genetic diversity of 354 plant shoots sampled in
2005 and 2006 at three pond and five river locations, using nine highly polymorphic microsatellite DNA markers.

Yearl Year2 Development of a unique multiplex amplification (1 PCR réaction = 9 loci)

N MG N MLG

Ponds 20.7 13.3 26.0 12.0

River 183 6.8 332 8.2 t-multiplex PCR  2-Capillary electrophoresis ~ 3-Allele sizing
c - (GEPV lab, Lille)

RIVER (10 km)

PT t 02005 m2006

[ Ponds contain more MLGs than river stretches ]

P28
Yearly variation
amgepes

P N
pnannall0L IIWHM

Flow-through ponds are highly connected with the |
river. Clear ponds may contain macrophytes. Turbid
ponds are devoid of submerged vegetation but can

< Spatial structure in pond (up to 4 m)
Z+"39m A sharp pattern of isolation by distance . biomanipulation Re a2
P ! P
1 i ,—Wﬁ o wegown [I[m
be biomanipulated to restore the macrophyte e T, — ma —nanfl H“/H a
stands. Propagules of Potamogeton pectinatus 4

R ” m RS >
. 1 e gaypes st
allowed establishment already one year after " FV%AVL e
iomanipulation. - ¥ IH 7| IH 1 |WI I f———
No clear continuous decrease of
Mean Loiselle

" genetic similarity with increased
- - not significant (R1,R2,R3) Ponds :
RN - stochastic (R4,R5) Different MLGs from year to year (seeds)
Kinship coeff.

distance classes
. After biomanipulation new MLGs and clonal spread
- within first year
over all loci qw i

Genetic proximity between
temporal samples of the same
location except for those who
presented very high differences

of multilocus genotype River sites : ) ) .
frequencies (P1& R4). Neighbor- One or two abundant MLGs in each river site

joining tree of populations Pond : Spatial structure with isolation by distance Similar MLGs from year to year )
(Cava-Storza and Edward'schord distance - 10000 bootstraps) River : Few clones but with stochastic spatial patteri Few very common clones along river (clonal dispersal)

Our results highlighted substantial demographic and genetic variation between the two sampled years, illustrating a decrease in genotypic diversity for some river and pond
populations. From a spatial point of view, our findings revealed the possibility of clonal propagule dispersal over several kilometres along the river. Thus, few multilocus genotypes were
present along a major part of the river and revealed the impact of vegetative reproduction (i.e. allowing an individual to export its own genotype). On the contrary, Potamogeto
pectinatus populations of ponds contained a higher amount of multilocus genotypes, indicating the importance of conditions that promote sexual reproduction through seeds (i.e.
producing new genotypes). Moreover, the genotypic diversity decreased along the river from upstream to downstream, in contradiction with previous empirical observations and

theoretical expectations in that type of habitat. Higher levels of diversity are indeed expected in downstream parts because of the potential accumulation of various genotypes from
nstream location
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