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Directive concernant la répartition de l’overhead du Fonds 
national 
 
 
 

Le rectorat, 
 

vu le règlement des subsides overhead du Fonds national suisse de la 
recherche scientifique (FNS), du 15 octobre 2008, 

vu l’art. 78 de la loi sur l’Université (LU), du 5 novembre 2002, 

vu l’art. 10 lettre h du règlement général d’organisation de l’Université 
(RGOU), du 11 octobre 2005, 
 
 
arrête: 
 
 
Article premier   La présente directive a pour objet la répartition interne des 
subsides que le FNS octroie à l’Université à titre d’indemnisation des frais 
indirects de la recherche (subsides overhead). 
 
Art. 2   Les subsides overhead du FNS sont répartis annuellement à parts 
égales entre le rectorat et les facultés. 
 
2La part dévolue aux facultés est répartie entre les cinq facultés selon une 
clé de répartition arrêtée par le rectorat qui tient compte du nombre de 
professeurs et professeures, du nombre d’étudiants et étudiantes, du 
nombre de projets de recherche et du nombre de thèses soutenues. Elle est 
destinée à l’encouragement et au soutien des projets de recherche. 
 
Art. 3   La part dévolue au rectorat est affectée à raison de 30 % aux 
congés scientifiques des professeurs, de 30% à l’encouragement de la 
recherche (préparation d’un projet type NCCR, invitation d’un professeur 
étranger, achat d’équipement non prévu, organisation de congrès, etc.), de 
20% aux achats de bibliothèque (par ex. abonnements web), de 20% aux 
frais d’infrastructure. 
 
Art. 4   1La part affectée aux facultés est elle-même divisée en deux parties, 
l’une pour promouvoir le lancement de nouveaux projets (75%) et l’autre 
pour soutenir des projets en cours, par exemple pour assurer des travaux 
de consolidation ou de valorisation d’une recherche (25%). 
 
2Pour promouvoir le lancement d’un nouveau projet, les membres du corps 
professoral et du corps intermédiaire, titulaires d’un doctorat (ci-après les 
chercheurs et chercheuses) peuvent solliciter auprès du décanat concerné 
un capital de départ (seed money) en vue de l’engagement d’un 
collaborateur ou d’une collaboratrice scientifique pendant trois mois au 
maximum. D’autres modes de soutien, spécifiques aux besoins de chaque 
faculté, peuvent être soumis au décanat et ratifiés par le rectorat. 
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domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.
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Parallel Declines in Pollinators and
Insect-Pollinated Plants in
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Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.
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Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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Resultate 

•  Wildbienen: signifikanter Rückgang in mehr als der Hälfte der Quadrate 
•  in den meisten Quadraten Rückgang von mehr als der Hälfte der Arten 

domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.
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Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.
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Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.

References and Notes
1. M. Olivotto, A. Arcangeli, M. Carla, E. Wanke, Bioessays

18, 495 (1996).
2. S. McLaughlin, A. Aderem, Trends Biochem. Sci. 20, 272

(1995).
3. R. J. Botelho, C. C. Scott, S. Grinstein, Curr. Top.

Microbiol. Immunol. 282, 1 (2004).
4. R. Leventis, J. R. Silvius, Biochemistry 37, 7640 (1998).
5. See supporting material on Science Online.
6. M. O. Roy, R. Leventis, J. R. Silvius, Biochemistry 39,

8298 (2000).
7. J. B. McCabe, L. G. Berthiaume, Mol. Biol. Cell 12, 3601

(2001).
8. J. F. Hancock, H. Paterson, C. J. Marshall, Cell 63, 133

(1990).
9. D. Michaelson et al., J. Cell Biol. 152, 111 (2001).

10. A. D. Hoppe, J. A. Swanson, Mol. Biol. Cell 15, 3509
(2004).

11. We thank E. Pick for providing Rac1 and D. Russell for
providing Nucleosil beads. Supported by the Canadian
Institutes for Health Research and an NIH grant, by a
Canadian Institutes of Health Research studentship (T.Y.),
and by the Pitblado Chair in Cell Biology (S.G.).

Supporting Online Material
www.sciencemag.org/cgi/content/full/313/5785/347/DC1
Materials and Methods
Figs. S1 to S7
Movies S1 to S7

4 May 2006; accepted 5 June 2006
10.1126/science.1129551

Parallel Declines in Pollinators and
Insect-Pollinated Plants in
Britain and the Netherlands
J. C. Biesmeijer,1* S. P. M. Roberts,2 M. Reemer,3 R. Ohlemüller,4 M. Edwards,5 T. Peeters,3,6

A. P. Schaffers,7 S. G. Potts,2 R. Kleukers,3 C. D. Thomas,4 J. Settele,8 W. E. Kunin1

Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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domain substituted by the hydrophobic tail of
H-Ras was not (Fig. 4D). Rac1 is of particular
importance to Fc receptor-mediated phagocytosis
and accumulates at the base of forming phago-
somes, detaching rapidly upon sealing (Fig. 4, E
and F, and fig. S7A) (10). Rac1(Q61L) also de-
tached from sealing phagosomes with kinetics
indistinguishable from those of wild-type Rac1
(Fig. 4, G and H, and movie S7). Because
Rac1(Q61L) is constitutively bound to guanosine
triphosphate (GTP), its dissociation from phago-
somes was not due to nucleotide hydrolysis or
cessation of nucleotide exchange. Instead, release
was likely mediated by termination of its electro-
static association with the plasmalemma. Accord-
ingly, the C-terminal tail of Rac1 containing the
polybasic domain behaved similarly (fig. S7B).

Our data indicate that the surface potential of
the inner leaflet of themembrane decreases locally
during phagosome formation. The change is at-
tributable primarily to depletion of PIP2 and PS,
but depletion of phosphatidylinositol 4-phosphate
was also observed (fig. S3 and movie S5). Activa-
tion of inositide lipases, kinases, and phosphatases
occurs during phagocytosis and bacterial invasion
(3), readily accounting for the changes in PIP2. PS

could be converted to PE by decarboxylation or
could be externalized during phagocytosis by
scramblases and/or efflux pumps.

Our results also indicate that the anchor-
age of important signaling molecules, includ-
ing K-Ras and Rac1, can be modulated focally
by localized changes in surface potential. Other
proteins anchored electrostatically to the mem-
brane, such as MARCKS, are equally suscepti-
ble to the charge alterations that accompany
lipid remodeling. Indeed, we also obtained
evidence for localized detachment of the
tyrosine kinase c-Src (fig. S5, B and C).

The consequences of altered surface charge in
other important biological phenomena must be
considered. Activation of phosphoinositide metab-
olism, elevation in cytosolic calcium, and PS
flipping occur after stimulation of multiple
receptors and channels as well as during apoptosis.
The effect of such responses on inner surface
potential may be measurable with the use of
approaches like the one described here. Cycles of
membrane dissociation/reassociation may add a
layer of functional control to complement the
traditional biochemical mode of regulation of sig-
naling proteins.
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Despite widespread concern about declines in pollination services, little is known about the
patterns of change in most pollinator assemblages. By studying bee and hoverfly assemblages in
Britain and the Netherlands, we found evidence of declines (pre- versus post-1980) in local bee
diversity in both countries; however, divergent trends were observed in hoverflies. Depending on
the assemblage and location, pollinator declines were most frequent in habitat and flower
specialists, in univoltine species, and/or in nonmigrants. In conjunction with this evidence,
outcrossing plant species that are reliant on the declining pollinators have themselves declined
relative to other plant species. Taken together, these findings strongly suggest a causal connection
between local extinctions of functionally linked plant and pollinator species.

A
nthropogenic changes in habitats and
climates have resulted in substantial re-
ductions in biodiversity among many

vertebrate taxa (1), and evidence has been ac-
cumulating that insect biodiversity is at risk as
well (2). Of particular concern is the possibility
of community-level cascades of decline and
extinction (3), whereby decline of some ele-
ments of the biota lead to the subsequent loss of
other species that directly or indirectly rely upon
them. Here we examine sets of pollinators and
the plants that they pollinate to test (i) whether
species that are linked to one another within
communities show coincident declines and (ii)
whether species with more links within com-
munities are more robust to change because of

the availability of alternative links, if an inter-
acting species is lost.

Any loss in biodiversity is a matter of public
concern, but losses of pollinating insects may
be particularly troubling because of the poten-
tial effects on plant reproduction. Many agricul-
tural crops and natural plant populations are
dependent on pollination and often on the ser-
vices provided by wild, unmanaged, pollinator
communities. Substantial concerns have been
raised about the decline or loss of these services
E(4) but see (5)^, culminating in formal rec-
ognition within the Convention on Biological
Diversity (6) in the S,o Paulo Declaration (7)
and the International Initiative for the Conser-
vation and Sustainable Use of Pollinators (8).

However, the evidence for such declines re-
mains scanty (5).

To adequately demonstrate a decline in pol-
linator services, one would need to document
(i) overall declines in pollinator density; and/or
(ii) reductions in species diversity or substantial
shifts in the species composition of pollinator
communities, combined with changes in the
distribution of traits represented in those com-
munities (thus indicating that the loss of some
pollinators has not been compensated by the
rise of functionally equivalent species); and (iii)
declines in either the reproductive success or
abundance of plant species dependent on these
pollinators. No suitable data are available to
address overall pollinator density, but here we
provide evidence for the remaining points,
using data for bees, hoverflies, and plants from
Britain and the Netherlands.

We compiled almost 1 million records for
bee (all native species except the largely
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1. Rote Liste 



•  Einschätzung des Gefährdungsgrads 
durch einen Experten 

•  keine statistische Auswertung; keine 
landesweit ausgewogene 
Feldaufnahme 

•  Kriterien des IUCN wurden nicht 
berücksichtigt 

•  nur etwa die Hälfte der Arten 
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Agri-environmental indicators   

Measuring biodiversity in agricultural landscapes

Basis
Appr. 500 BDM 

survey sites 
(1 km2) 

Step 2
Sampling 

of the 1 km2 
on a 50m grid 

Step 1
Selection of 120 

landscape segments  
(1 km2)

Step 3
Selection of 

sites for 
vegetation surveys

Habitat type  
10m2

Vegetation 
survey 
10m2

Structures 200m2

With its ALL-EMA programme, Agroscope 
is devising agri-environmental indicators 
for Switzerland to measure the develop-
ment of species and habitat diversity in 
the agricultural landscape and assess the 
achievement of environmental objectives 
in the farming sector. 

What are the biodiversity trends in the ag-
ricultural landscape? Are the species and 
habitats conserved for which farmers 
have a special responsibility under the 
country;s agriculture-related environ-
mental objectives? Do the ecological com-
)�'+�,#('� �*��+� +-))(*,��� 2'�'�#�%%1� �1�
the Swiss Confederation make the desired 
contribution? To answer these questions, 
,"�� �/#++� ����*�%�� 2��+�  (*��!*#�-%,-*��
��������'��,"���'.#*('&�',���������(&-
missioned Agroscope Reckenholz-Tänikon 
to develop a long-term monitoring pro-
gramme entitled ALL-EMA, which trans-
lates as JFarmland species and habitatsL. 
ALL-EMA is integrated into the FOAG;s 
system of agri-environmental indicators 
and is designed to complement the FOEN;s 
national monitoring programmes. 
�������� +)��#2��%%1� *��(*�+� "��#,�,+� ( �
medium frequency to medium rarity. The 
sampling method was developed by ex-
perts at the Swiss Federal Institute WSL 
and Neuchâtel University. In landscape 

segments of one square kilometre, farm-
%�'��"��#,�,�,1)�+��*��*��(*����#'�,"��2�%��
('� �� ��� &�,*�� !*#�� �+��� �#!-*���� ���#,�,�
,1)�+� �*�� #��',#2��� -+#'!� �� .�!�,�,#('�
based key developed in cooperation with 
�#',�*&�''� �� ����*� ��� �'�� (,"�*� �0-
perts. This key allows reproducible identi-
2��,#('� ( � ,"�� �))*(0�� ��� "��#,�,� ,1)�+�
present in Switzerland;s agricultural land-
scapes, and will be made freely available 
to other projects. Using the information 
on habitat types, vegetation surveys are 
conducted in a selection of approx. ten per 
cent of the sites sampled. The data ob-
tained allow nuanced statements on the 
status and development of a wide range of 
so far rarely documented habitat types 
and the species they host. They also allow 
assessments of the quality of ecological 
compensation areas in the agricultural 
landscape. 
ALL-EMA is embedded into the national 
&('#,(*#'!� +1+,�&� �+��� �#!-*�� ('� )�� 
	���
utilising important synergies with Biodi-
versity Monitoring Switzerland BDM. The 
surveys are carried out in a selection of 
the 1 km2 landscape segments of BDM In-
dicator Z7, allowing BDM data on butter-
3#�+��'���*���#'!��#*�+�,(����-+���,(���%-
culate faunistic indicators even though 
only botanical surveys are undertaken 
within ALL-EMA itself. The BDM pro-

!*�&&��/#%%�#'�,-*'���'�2,� *(&�,"������
EMA habitat data, allowing improved in-
terpretation of its own data on plant and 
animal species. As the vegetation surveys 
conducted under the BDM and ALL-EMA 
programmes as well as those monitoring 
the effectiveness of habitats of national 
#&)(*,�'��� �))%1� ��-'#2���&�,"(�(%(!1�
�)��	
�����,����'����*���#%1��(&)�*���
After two years of methodology develop-
ment, ALL-EMA is now in its pilot phase 
with routine work due to commence in 
2015. Applications for electronic record-
#'!�( �2�%����,���*����#'!�)*(!*�&&���,(�
allow the extensive survey work to be car-
*#���(-,�� 2�#�',%1��'��.�*#2��%1���'�
�	��
routine operations will be simulated in a 
%�*!�*�+��%��2�%��,�+,�,(��"��$�,"��&�,"(�-
ology. 
ALL-EMA will provide data on 34 indica-
tors for the diversity and quality of spe-
cies, habitats and ecological compensation 
areas from valleys to high-altitude sum-
mer pastures and will thus illustrate the 
status and development of biodiversity in 
the open cultural landscape. These indica-
tors can provide answers to the questions 
posed at the outset of this article on the 
degree to which agri-environmental meas-
ures have achieved their objectives and on 
the status of agricultural biodiversity. 

ALL-EMA’s three-step sampling strategy

ALL-EMA 
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to other projects. Using the information 
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cent of the sites sampled. The data ob-
tained allow nuanced statements on the 
status and development of a wide range of 
so far rarely documented habitat types 
and the species they host. They also allow 
assessments of the quality of ecological 
compensation areas in the agricultural 
landscape. 
ALL-EMA is embedded into the national 
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dicator Z7, allowing BDM data on butter-
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cies, habitats and ecological compensation 
areas from valleys to high-altitude sum-
mer pastures and will thus illustrate the 
status and development of biodiversity in 
the open cultural landscape. These indica-
tors can provide answers to the questions 
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degree to which agri-environmental meas-
ures have achieved their objectives and on 
the status of agricultural biodiversity. 

ALL-EMA’s three-step sampling strategy

ALL-EMA 

Step 4 
Selection of sites for 

(solitary) bees 
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Bienengesundheit führen. 2014 sind 307 Mio. CHF Direktzahlungen für Biodiversitätsförderflächen 
vorgesehen. Bis 2017 sollen diese Zahlungen auf 352 Mio. CHF steigen.  
Weitere Massnahmen zum Erhalt der Biodiversität sind im Handlungsfeld Landwirtschaft des 
Aktionsplan Biodiversität8 beschrieben. Damit sollen die Umweltziele Landwirtschaft9 10 (UZL) im 
Bereich Biodiversität erreicht werden. 
 
2.5 Fazit  
 
Viele der eingeleiteten Massnahmen sind jung, so dass eine Evaluation  noch nicht stattgefunden hat.   
Erste Erfolge bei der Bekämpfung der Sauerbrut bei der Honigbiene sind jedoch zu verzeichnen. Im 
Vergleich zu 2010 wurden im 2013 50% weniger Fälle gemeldet. Nichtsdestotrotz muss die Situation 
weiter verbessert werden.  
Die Ergebnisse und Wirkungen der Arbeiten des BGD in den Bereichen Aus- und Weiterbildung und 
Entwicklung eines Gesundheitskonzepts für Bienen sind abzuwarten. Die für 2016 geplante Evaluati-
on wird zeigen, ob der Leistungsauftrag gegebenenfalls angepasst werden muss.   
In den kommenden Jahren wird die Bienenforschung am ZBF und der Universität Bern die Grundla-
gen für dringend notwendige Massnahmen zur Förderung der Gesundheit der Honigbienen, insbe-
sondere praktische Massnahmen zur Verbesserung der Bienengesundheit, Prävention und Behand-
lung von Krankheiten, erarbeiten. Dabei ist die internationale Vernetzung wesentlich für einen Erfolg. 
Durch die enge Zusammenarbeit zwischen Forschung und BGD wird sichergestellt, dass die For-
schungsergebnisse direkt in die Praxis einfliessen. 
Durch die BFF, die heute fast 13% der landwirtschaftlichen Nutzfläche betragen11, leistet die 
Landwirtschaft einen grossen Beitrag zur Förderung der Bienen. Bereits heute erfüllen 30% der 
Flächen die Forderungen zur Förderung der biologischen Vielfalt. Eine Verbesserung der Qualität und 
Vernetzung dieser Flächen ist durch das Agrarpaket 14-17 eingeleitet. Besonders im Mittelland, 
welches durch Ackerbau geprägt ist, besteht ein Bedarf an qualitiativ hochwertigen BFF- Elementen. 
Die Umsetzung wird zeigen, ob die neuen Anreize auch für Bienen zu einer Verbesserung des 
Nahrungsangebots und des Lebensraums führen.  
 
3. Empfehlungen der Experten zur weiteren Stärkung der Bienengesundheit 

Eine Expertengruppe mit Vertretern aus Forschung (ETH, Universität Bern, ZBF), Behörden (BAFU, 
BLW, BLV), Bauernverband (SBV), apisuisse und BGD wurde im Rahmen der Beantwortung der 
Motion 13.3372 beauftragt, weitere Empfehlungen zur Stärkung der Bienengesundheit 
zusammenzustellen.12 Dabei wurde vorerst geklärt, welche Fragen des „Konzept für die Bienenförde-
rung in der Schweiz“ von 2008 noch offen und welche in den letzten Jahren neu dazu gekommen 
sind. Vor diesem Hintergrund haben die Experten folgende weiterführende Massnahmen zur 
Förderung der Bienengesundheit und entsprechende Forschungsaufgaben empfohlen:  
 
Aus- und Weiterbildung 

� Einführen eines obligatorischen Fähigkeitsausweis für die Bienenhaltung. 
� Verpflichtung der Imkerinnen und Imker zur Weiter- und Grundausbildung.  
� Definition der guten imkerlichen Praxis. 

 
Forschung 

� Ausbauen der Grundlagenforschung an der Uni Bern und ETH Zürich. 
� Förderung der angewandte Forschung des ZBF. 

                                                      
8Handlungsfeld Landwirtschaft des Aktionsplans Strategie Biodiversität Schweiz, 2013.  
9Umweltziele Landwirtschaft, 20/2008. 
10Operationalisierung der Umweltziele Landwirtschaft, Bereich Ziel- und Leitarten, Lebensräume (OPAL) ART 
Schriftenreihe 18, 2013.  
11Agrarbericht, 2013. 
12Gallmann et al. Expertenbericht – Vorschläge für Massnahmen zur Förderung der Gesundheit der Bienen, 

2014.  
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Dabei standen spezifische Forschungsthemen im Vollzug im Vordergrund:  
a) die Varroa Bekämpfung,  
b) Brutkrankheiten,  
c) Krankheitsprävention,  
d) Einfluss von GVO-Pflanzen auf Bienen, 
e) Pollenanalyse und –versorgung der Bestäuber 
f) Zuchtforschung. 

� Schaffung einer Fachstelle für Wildbestäuber. 
� Lancierung eines nationalen Forschungsprogramms „Bestäuber“. 

 
Lebensgrundlage für die Bienen und andere Bestäuber 

� Erhaltung von blüten- und kleinstrukturreichen Lebensräumen. 
� Entwicklung und Umsetzung von Konzepten zur Flächenausdehnung wertvoller Lebensräu-

me für Bestäuber in der Landschaft, dem öffentlichen Raum und Siedlungsgebieten. 
� Erhöhung der Qualität der BFF. 
� Entwicklung und Einführung eines Blühstreifens für Bienen und andere Bestäuber als neuer 

Typ der BFF mit entsprechendem Beitrag und Wirkungskontrollen unter besonderer Beach-
tung einer standortgerechten Saatgutmischung und der Habitatansprüche der Wildbestäuber. 

� Bienenfreundliche Pflege und Aufwertung der Waldränder mit Waldtrachtpflanzen; Vermei-
dung von Verwaldung. 

� Einführen eines „Bestäuber Labels“. 
 

Pflanzenschutzmittel 
� Implementierung der neuen Richtlinie im Rahmen des Zulassungsverfahrens für Pflanzen-

schutzmittel. 
� Beteiligung an der Entwicklung neuer Testverfahren und deren Validierung unter OECD. 
� Implementierung eines Pufferzonenkonzepts zum Schutz der Bienen. 

 
Prävention und Bekämpfung von Tierseuchen  

� Verbesserung der durch den Imker geführten Bestandaufnahmen der Honigbienen.  
� Lückenlose Rückverfolgbarkeit des Bienenverkehrs. 
� Verbesserung der Beschaffungsmöglichkeiten von Bienenvölkern und Königinnen in der 

Schweiz. 
� Versorgung der Imker mit Varroa-Bekämpfungsmitteln. 

 
Erfolgskontrolle/Monitoring  

� Monitoring der Wildbienenbestände mit Aktualisierungszyklen und Erstellung der Roten Liste 
der Wildbienen der Schweiz.  

� Integration der Wildbienen als Zusatzmodul ins Agrarmonitoringprojekt ALL-EMA und in eine 
Wirkungskontrolle im Siedlungsraum. 

� Entwicklung und Implementierung einer Wirkungskontrolle für Biodiversitätsfördermassnah-
men auf die Gesundheit der Bienen. 

 

  

Wildbienen - Zusatzmodul in ALL-EMA 
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4.1.3 Ausweitung der PSM-Risikobewertung auf chronische Effekte und andere Bestäuber 
 
Die Gruppe am Agroscope, die für die Risikobewertung von Pflanzenschutzmitteln für Bienen verant-
wortlich ist, wird verstärkt. Diese Massnahme garantiert, dass die neuen internationalen Anforderun-
gen an die Bewertung von Pflanzenschutzmitteln zeitgerecht umgesetzt werden können.  
 
Pflanzenschutzmittel werden zum Schutz der Kulturen gegen Schadorganismen und Krankheiten ein-
gesetzt. Neben dem Schutz der Kulturen soll bei der Anwendung von Pflanzenschutzmitteln auch der 
Schutz von Mensch und Umwelt sicher gestellt sein. Das Risiko für Bienen wird im Rahmen des Zu-
lassungsverfahren evaluiert. Die Anwendungsbedingungen für jedes Produkt werden in der Bewilli-
gung so festgelegt, dass keine unakzeptablen Risiken für Bienen bestehen. Falls dies nicht möglich 
ist, wird eine Bewilligung abgelehnt. Die European Food and Safety Agency (EFSA) hat die Anforde-
rungen an diese Bewertung für Bienen verschärft und fordert neu neben einer Risikobeurteilung für 
die Honigbienen entsprechende Bewertungen für Wildbienen und Hummeln. Desweiteren sollen er-
gänzende subletale Effekte von Pflanzenschutzmitteln in der Bewertung berücksichtigt werden.14  Die 
Umsetzung der neuen Anforderungen in der Schweiz bedeuten einen Mehraufwand für die Bewertung 
von Pflanzenschutzmitteln für Bienen im Rahmen des Zulassungsverfahrens. 
 
4.1.4 Entwicklung neuer Testverfahren  
 
Die Schweiz beteiligt sich mit einem Forschungsprojekt am Agroscope an der Entwicklung internatio-
naler Testmethoden und leistet somit einen Beitrag für die internationale Forschung zum Schutz der 
Bienen. Testmethoden müssen hohe Qualitätsanforderungen erfüllen und international abgestützt 
sein. 
  
Die Anforderungen der neuen Richtlinie können derzeit nur teilweise umgesetzt werden, da standardi-
sierte Methoden nach OECD für subletale Effekte von Pflanzenschutzmitteln fehlen. Die Schweiz wird 
sich an internationalen Versuchen zur Entwicklung neuer Testmethoden für Bienen und Pflanzen-
schutzmittel beteiligen, um die neuen Anforderung an die Risikobewertung erfüllen zu können.  
 
4.2 Massnahmen, die vor der Umsetzung wissenschaftliche Abklärungen bedürfen  
 
Die anderen von der Expertengruppe vorgeschlagenen Massnahmen müssen vor einem Entscheid 
zur Aufnahme in den Massnahmenplan auf ihre Machbarkeit, Effektivität und möglichen finanziellen 
Konsequenzen vertieft geprüft werden. Es handelt sich insbesondere um folgende Massnahmen:  
 
4.2.1 Sicherstellung der Bestäuberleistung in der Landwirtschaft 
 
Die Bestäubung der landwirtschaftlichen Kulturen ist heutzutage in der Schweiz grundsätzlich sicher-
gestellt. Um diese Leistung langfristig zu gewährleisten, sind wissenschaftliche Grundlagen zur Rolle 
und Relevanz der Honig- und Wildbienen für die Bestäubung notwendig. Schon heute werden gezielt 
Honigbienen, Hummeln oder Wildbienen mit Spezialisierung auf bestimmte Kulturpflanzen eingesetzt, 
um eine kontrollierte und zeitgerechte Bestäubung zu gewährleisten.   
 
Die Förderung der Biodiversität im allgemeinen und im Besonderen im Siedlungsraum und Wald wird 
im Rahmen der Strategie Biodiversität Schweiz15 behandelt. Ein Aktionsplan soll bis Ende 2014 kon-
krete Massnahmen für den langfristigen Erhalt der Biodiversität in der Schweiz vorschlagen. In diesem 
sind Massnahmen für die Förderung der Biodiversität und der naturnahen Gestaltung von Grün- und 
Freiräumen im Siedlungsraum vorgesehen. 
 

                                                      
14EFSA Guidance on the risk assessment of plant protection products on bees (Apis mellifera, Bombus spp. and 
solitary bees), EFSA Journal 2013; 11(7): 3295 [266 pp.].  
15Strategie Biodiversität Schweiz, 2012. 
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Basierend auf den wissenschaftlichen Erkenntnisse wird der Bundesrat beschliessen, ob folgende 
Massnahmen zum Schutz der Wildbienen umgesetzt werden: 
 
4.2.1.1 Weiterentwicklung des Blühstreifens  
 
Die Grundlagenarbeiten werden die Bedeutung der Wildbienen bei der Bestäubung der Kulturen auf-
zeigen. Im Anschluss sind die für „Blühstreifen“ verwendeten Saatgutmischungen sowie weitere Vor-
schriften entsprechend den Anforderungen der Wildbienen an den Lebensraum zu erarbeiten (siehe 
auch 4.1.1).  
 
4.2.1.2 Ergänzung des Agrarumweltmonitorings mit einem Indikator für Bestäuber 
 
Basierend auf den neuen Erkenntnissen wird der Bundesrat entscheiden, ob sich Wildbienen als ge-
eignete Indikatororganismen für eine Bewertung der Bestäuberleistung anbieten und das bestehende 
Agrarumweltmonitoring um einen entsprechenden Indikator ergänzt werden soll. 
 
Mit dem Agrarumweltmonitoring verfolgt das BLW die Auswirkungen der Landwirtschaft auf die 
Umwelt anhand von Indikatoren. Mit dem sich im Aufbau befindenden Agrarumweltindikator Arten und 
Lebensräume Landwirtschaft (AUI ALL-EMA) kann auch die Wirkung von 
Biodiversitätsfördermassnahmen der Agrarpolitik untersucht werden. Durch ein zusätzliches Modul für 
Wildbienen könnten deren Entwicklung verfolgt und Rückschlüsse auf die Effizienz von spezifischen 
Massnahmen und zum Erhalt der Bestäuberleistung in der Landwirtschaft getroffen werden. Ein Mas-
snahmenpaket für die Bienengesundheit  würde so durch Massnahmen der Erfolgskontrolle komplet-
tiert werden, denn neben gut etablierten Monitoring Programmen für die Honigbienen bez. Bestand, 
Krankheiten und Pflanzenschutzmittelvergiftungen fehlen derzeit Programme für Wildbienen.  
 
4.2.2. Verpflichtende Ausbildung für Imkerinnen und Imker   
 
Derzeit wird von einer Verpflichtung der Imkerinnen und Imker zur Aus- und Weiterbildung abgesehen. 
Der BGD hat erst im April 2013 seine Aufgaben übernommen und es bleibt abzuwarten, wie sich die 
neuen Angebote des BGD auf die Bienengesundheit in der Schweiz auswirken. Alsdann wird geprüft, 
ob die Einführung einer solchen Verpflichtung sinnvoll wäre. 
 
4.2.3 Verpflichtende Bekämpfung der Varroa Milbe  
 
Die Notwendigkeit der Schaffung von gesetzlichen Rahmenbedingungen für eine Verpflichtung der 
Imkerinnen und Imker zur Bekämpfung der Varroa Milbe ist zu prüfen. Diese Massnahme könnte erst 
eingeleitet werden, wenn ein Konzept zur Bekämpfung der Varroa Milbe vom BGD erarbeitet und 
dessen Umsetzbarkeit und Wirksamkeit im Feld gezeigt worden ist. Zudem müsste eine verpflichtende 
Varroa Bekämpfung von einer Mehrheit der Imkerinnen und Imker getragen werden. 
 
4.2.4 Förderung der Bienen im Siedlungsraums und im Wald 
 
Die ökologische Qualität der Grünflächen im Siedlungsgebiet wird allgemein als ungenügend einge-
schätzt, auch im Wald sowie am Waldrand bestehen Verbesserungspotenziale (Forum Biodiversität 
der Akademie der Naturwissenschaften Schweiz). Vorabklärungen, die das Potential und Vorgehen 
der Vernetzung wertvoller Lebensräume für Bestäuber bewerten, werden als notwendig erachtet, da 
für die Erhaltung und Förderung einer reichen Bestäuberfauna ein Angebot an Blüten und Kleinstruk-
turen und eine Verbesserung der Vernetzung von geeigneten Lebensräumen notwendig ist. 
 
Das Potential und Vorgehen zur Erhöhung der Vernetzungswirkung wertvoller Lebensräume für Be-
stäuber im Wald und im Siedlungsraum sind abzuklären. Diese Massnahme berücksichtigt auch die 
Vernetzung zum ländlichen Raum. Dies sollte im Einklang mit dem Aktionsplan zur Strategie Biodiver-
sität Schweiz vorgenommen werden.  
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Schlussprodukt 
 
•  170 km2 um die Wildbienenbestände zu erfassen 

•  8 x 170 Probeflächen (50 x 50 m) für feine Analyse  
 
Erfolgskontrolle 
Effekt von Pestiziden 
Beziehung zwischen Vegetation, Boden, Struktur und Wildbienen, usw.  

•  Monitoring der Wildbienenpopulationen 
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Schlussprodukt 
 
… ein Instrument um die Ökomassnahmen auszuwerten 
und zu verbessern 
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erste Resultate 2014 (Auftrag vom BAFU: Wildbienen-
Monitoring-Grundlagen) 
 
•  Aufnahmen in 25 km2 

•  “Mischprotokoll” getestet mit folgenden Zielen: 
 
-  Maximierung der Artenliste im Gesamtquadrat 

-  Standardisierte Wildbienenaufnahmen in zehn 50 x 50 m 
Probeflächen 



Wildbienen - Zusatzmodul in ALL-EMA 

Wildbienen-Zusatzmodul ist möglich; Methodik ist 
bereit, wurde getestet und ist kompatibel mit  
ALL-EMA 
 
Kosten: 1.2 Millionen CHF, auf 5 Jahre, 240’000 CHF 
pro Jahr (34 km2 pro Jahr) 
 
Start: unbedingt 2016, da ALL-EMA in 2015 startet 
(max. 1 Jahr zwischen Vegetationsaufnahmen und 
Wildbienenaufnahmen) 
 
 



Danksage 

BAFU (Sarah Pearson, Francis Cordillot) 
 
 
 
 
CSCF (Yves Gonseth) 
 
 
 
Andreas Müller (Natur Umwelt Wissen) 
 

                        

1 

 

 
10 
mai 
2010 

 
Directive concernant la répartition de l’overhead du Fonds 
national 
 
 
 

Le rectorat, 
 

vu le règlement des subsides overhead du Fonds national suisse de la 
recherche scientifique (FNS), du 15 octobre 2008, 

vu l’art. 78 de la loi sur l’Université (LU), du 5 novembre 2002, 

vu l’art. 10 lettre h du règlement général d’organisation de l’Université 
(RGOU), du 11 octobre 2005, 
 
 
arrête: 
 
 
Article premier   La présente directive a pour objet la répartition interne des 
subsides que le FNS octroie à l’Université à titre d’indemnisation des frais 
indirects de la recherche (subsides overhead). 
 
Art. 2   Les subsides overhead du FNS sont répartis annuellement à parts 
égales entre le rectorat et les facultés. 
 
2La part dévolue aux facultés est répartie entre les cinq facultés selon une 
clé de répartition arrêtée par le rectorat qui tient compte du nombre de 
professeurs et professeures, du nombre d’étudiants et étudiantes, du 
nombre de projets de recherche et du nombre de thèses soutenues. Elle est 
destinée à l’encouragement et au soutien des projets de recherche. 
 
Art. 3   La part dévolue au rectorat est affectée à raison de 30 % aux 
congés scientifiques des professeurs, de 30% à l’encouragement de la 
recherche (préparation d’un projet type NCCR, invitation d’un professeur 
étranger, achat d’équipement non prévu, organisation de congrès, etc.), de 
20% aux achats de bibliothèque (par ex. abonnements web), de 20% aux 
frais d’infrastructure. 
 
Art. 4   1La part affectée aux facultés est elle-même divisée en deux parties, 
l’une pour promouvoir le lancement de nouveaux projets (75%) et l’autre 
pour soutenir des projets en cours, par exemple pour assurer des travaux 
de consolidation ou de valorisation d’une recherche (25%). 
 
2Pour promouvoir le lancement d’un nouveau projet, les membres du corps 
professoral et du corps intermédiaire, titulaires d’un doctorat (ci-après les 
chercheurs et chercheuses) peuvent solliciter auprès du décanat concerné 
un capital de départ (seed money) en vue de l’engagement d’un 
collaborateur ou d’une collaboratrice scientifique pendant trois mois au 
maximum. D’autres modes de soutien, spécifiques aux besoins de chaque 
faculté, peuvent être soumis au décanat et ratifiés par le rectorat. 

Objet 

Principes de 
répartition 

Part dévolue au 
rectorat 

Part dévolue aux 
facultés 


