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Wild Pollinators Enhance Fruit
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The diversity and abundance of wild insect pollinators have declined in many agricultural landscapes.
Whether such declines reduce crop yields, or are mitigated by managed pollinators such as honey
bees, is unclear. We found universally positive associations of fruit set with flower visitation by wild
insects in 41 crop systems worldwide. In contrast, fruit set increased significantly with flower visitation
by honey bees in only 14% of the systems surveyed. Overall, wild insects pollinated crops more
effectively; an increase in wild insect visitation enhanced fruit set by twice as much as an equivalent
increase in honey bee visitation. Visitation by wild insects and honey bees promoted fruit set
independently, so pollination by managed honey bees supplemented, rather than substituted for,
pollination by wild insects. Our results suggest that new practices for integrated management of
both honey bees and diverse wild insect assemblages will enhance global crop yields.

Human persistence depends on many nat-
ural processes, termed ecosystem ser-
vices, which are usually not accounted

for in market valuations. The global degrada-
tion of such services can undermine the ability
of agriculture to meet the demands of the grow-
ing, increasingly affluent, human population (1, 2).
Pollination of crop flowers by wild insects is
one such vulnerable ecosystem service (3), as the
abundance and diversity of these insects are de-
clining in many agricultural landscapes (4, 5).
Globally, yields of insect-pollinated crops are

often managed for greater pollination through
the addition of honey bees (Apis mellifera L.)
as an agricultural input (Fig. 1) (6–8). Therefore,
the potential impact of wild pollinator decline on
crop yields is largely unknown. Nor is it known
whether increasing application of honey bees (9)
compensates for losses of wild pollinators, or
even promotes these losses.

Fruit set, the proportion of a plant’s flowers
that develop into mature fruits or seeds, is a key
component of crop yield (fig. S1). Wild insects
may increase fruit set by contributing to polli-

nator abundance, species number (richness),
equity in relative species abundance (evenness),
or some combination of these factors. Increased
pollinator abundance, and therefore the rate of
visitation to crop flowers, should augment fruit
set at a decelerating rate until additional in-
dividuals do not further increase fruit set (e.g.,
pollen saturation) or even decrease fruit set (e.g.,
pollen excess) (10–12). Richness of pollinator
species should increase the mean, and reduce
the variance, of fruit set (13) because of comple-
mentary pollination among species (14, 15), fa-
cilitation (16, 17), or “sampling effects” (18),
among other mechanisms (19, 20). Pollinator
evenness may enhance fruit set via comple-
mentarity, or diminish it if a dominant species
(e.g., honey bee) is the most effective pollinator
(21). To date, the few studies on the importance
of pollinator richness for crop pollination have
revealed mixed results (22), the effects of even-
ness on pollination services remain largely un-
known, and the impact of wild insect loss on
fruit set has not been evaluated globally for
animal-pollinated crops.

We tested four predictions arising from the
assumptions that wild insects effectively polli-
nate a broad range of crops, and that their role
can be replaced by increasing the abundance of
honey bees in agricultural fields: (i) For most
crops, both wild insect and honey bee visitation
enhance pollen deposition on stigmas of flow-
ers; (ii) consequently, for most crops, wild insect
and honey bee visitation both improve fruit set;
(iii) visitation by wild insects promotes fruit set
only when honey bees visit infrequently (i.e.,
there is a negative interaction effect between
wild insect visitation and honey bee visitation);
and (iv) pollinator assemblages with more spe-
cies benefit fruit set only when honey bees visit
infrequently (i.e., there is a negative interaction
effect between richness and honey bee visitation).

To test these predictions, we collected data at
600 fields on all continents, except Antarctica,
for 41 crop systems (Fig. 1). Crops included a
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one such vulnerable ecosystem service (3), as the
abundance and diversity of these insects are de-
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crop yields is largely unknown. Nor is it known
whether increasing application of honey bees (9)
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even promotes these losses.

Fruit set, the proportion of a plant’s flowers
that develop into mature fruits or seeds, is a key
component of crop yield (fig. S1). Wild insects
may increase fruit set by contributing to polli-

nator abundance, species number (richness),
equity in relative species abundance (evenness),
or some combination of these factors. Increased
pollinator abundance, and therefore the rate of
visitation to crop flowers, should augment fruit
set at a decelerating rate until additional in-
dividuals do not further increase fruit set (e.g.,
pollen saturation) or even decrease fruit set (e.g.,
pollen excess) (10–12). Richness of pollinator
species should increase the mean, and reduce
the variance, of fruit set (13) because of comple-
mentary pollination among species (14, 15), fa-
cilitation (16, 17), or “sampling effects” (18),
among other mechanisms (19, 20). Pollinator
evenness may enhance fruit set via comple-
mentarity, or diminish it if a dominant species
(e.g., honey bee) is the most effective pollinator
(21). To date, the few studies on the importance
of pollinator richness for crop pollination have
revealed mixed results (22), the effects of even-
ness on pollination services remain largely un-
known, and the impact of wild insect loss on
fruit set has not been evaluated globally for
animal-pollinated crops.

We tested four predictions arising from the
assumptions that wild insects effectively polli-
nate a broad range of crops, and that their role
can be replaced by increasing the abundance of
honey bees in agricultural fields: (i) For most
crops, both wild insect and honey bee visitation
enhance pollen deposition on stigmas of flow-
ers; (ii) consequently, for most crops, wild insect
and honey bee visitation both improve fruit set;
(iii) visitation by wild insects promotes fruit set
only when honey bees visit infrequently (i.e.,
there is a negative interaction effect between
wild insect visitation and honey bee visitation);
and (iv) pollinator assemblages with more spe-
cies benefit fruit set only when honey bees visit
infrequently (i.e., there is a negative interaction
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•  40	
  Kulturen,	
  600	
  Standorte	
  auf	
  den	
  ganzen	
  Welt	
  
•  Quan]ta]ve	
  und	
  qualita]ve	
  Erfassung	
  von	
  allen	
  blütenbesuchenden	
  Insekten	
  

(darunter	
  Honig-­‐	
  und	
  Wildbienen)	
  
•  Bes]mmung	
  der	
  Samenproduk]on	
  
	
  

Resultate	
  
•  eine	
  posi]ve	
  Beziehung	
  zwischen	
  Honigbienen-­‐Besuchen	
  und	
  Samenproduk]on	
  

wurde	
  nur	
  in	
  14%	
  der	
  Kulturen	
  gefunden	
  
•  Wildbestäuber	
  tragen	
  in	
  allen	
  Kulturen	
  signifikant	
  zur	
  Samenproduk]on	
  bei,	
  auch	
  

wenn	
  die	
  Honigbiene	
  häufig	
  ist	
  

•  bis	
  ca	
  2000:	
  Annahme,	
  dass	
  80%	
  der	
  Bestäubungsleistung	
  in	
  der	
  LandwirtschaI	
  
durch	
  Honigbiene	
  erfolgt	
  

•  2000-­‐2014:	
  viele	
  unabhängige	
  Studien	
  zeigen:	
  dieser	
  Anteil	
  wurde	
  überschätzt!	
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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
Britain and the Netherlands
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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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Wildbienen	
  sind	
  gefährdet:	
  Situa]on	
  in	
  Europa	
  
	
  



Wildbienen	
  sind	
  gefährdet:	
  Situa]on	
  in	
  Europa	
  
	
  



Rote	
  Liste	
  von	
  1994	
  
	
  
Tendenzen	
  
	
  

•  insgesamt	
  die	
  HälIe	
  (45%)	
  der	
  Arten	
  auf	
  der	
  
Roten	
  Liste	
  

•  verschollene	
  Arten:	
  etwa	
  60	
  (10%),	
  davon:	
  

•  etwa	
  20	
  vor	
  1920	
  verschwunden	
  

•  etwa	
  40	
  zwischen	
  1920	
  und	
  1994	
  
verschwunden	
  

Wildbienen	
  sind	
  gefährdet:	
  Situa]on	
  in	
  der	
  Schweiz	
  
	
  

Seit	
  1994	
  
	
  

13	
  Arten	
  wurden	
  zwischen	
  1994	
  und	
  2014	
  nicht	
  mehr	
  beobachtet!	
  

Die	
  Talsohle	
  scheint	
  noch	
  nicht	
  erreicht	
  zu	
  sein	
  



Wildbienen	
  benöFgen	
  ein	
  artenreiches	
  Blütenangebot	
  

Von	
  den	
  561	
  nestbauenden	
  Wildbienenarten	
  Mideleuropas	
  sind:	
  
	
  

•  205	
  (36.5%)	
  spezialisiert	
  und	
  sammeln	
  Pollen	
  nur	
  oder	
  stark	
  
bevorzugt	
  auf	
  einer	
  einzigen	
  Pflanzenfamilie	
  	
  

•  58	
  (10.3%)	
  hochspezialisiert	
  und	
  sammeln	
  Pollen	
  nur	
  auf	
  einer	
  
einzigen	
  PflanzengaNung	
  

	
  

für	
  1	
  Brutzelle	
  (=	
  1	
  Nachkomme):	
  	
  
•  gesamter	
  Pollengehalt	
  von	
  1140	
  Blüten	
  =	
  ca.	
  4.3	
  Pflanzen	
  
•  unter	
  Berücksich]gung	
  der	
  Konkurrenz:	
  2850	
  Blüten	
  =	
  ca.	
  11	
  Pflanzen	
  

für	
  10	
  Brutzellen	
  (=	
  durchschnidliche	
  Leistung	
  eines	
  Weibchens):	
  108	
  
Pflanzen	
  

(ZURBUCHEN	
  &	
  MÜLLER,	
  Wildbienenschutz	
  -­‐	
  Von	
  der	
  WissenschaI	
  zur	
  Praxis,	
  2012;	
  MÜLLER	
  et	
  al.,	
  Biological	
  
Conserva]on,	
  2006)	
  

Wildbienenansprüche	
  1:	
  Blüten	
  –	
  Vielfalt	
  und	
  Quan]tät	
  

Wildbienen	
  benöFgen	
  enorme	
  Pollenmengen	
  



Nistweisen	
  der	
  750	
  Wildbienenarten	
  Mideleuropas:	
  	
  	
  	
  

selbst gegrabene
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(ZURBUCHEN	
  &	
  MÜLLER,	
  Wildbienenschutz	
  -­‐	
  Von	
  der	
  WissenschaI	
  zur	
  Praxis,	
  2012)	
  

Wildbienenansprüche	
  2:	
  Kleinstrukturen	
  

Wildbienen	
  haben	
  artspezifische	
  Nistplatz-­‐Ansprüche	
  



Ressource	
  2:	
  
Totholz	
  mit	
  Käferfrass-­‐
gängen,	
  z.B.	
  am	
  Waldrand	
  

Ressource	
  1:	
  
Hornklee-­‐Bestand,	
  z.B.	
  auf	
  
einem	
  Halbtrockenrasen	
  

räumlich	
  oI	
  getrennt	
  

•  vielfälFges,	
  grosses	
  und	
  konFnuierliches	
  Angebot	
  an	
  Blüten	
  zur	
  Nahrungsgewinnung	
  
•  grosses	
  und	
  vielfälFges	
  Angebot	
  an	
  Kleinstrukturen	
  für	
  die	
  Nestanlage	
  
•  geringe	
  Distanzen	
  zwischen	
  Nest	
  und	
  FuNerpflanzen	
  (max.	
  200	
  bis	
  300	
  Meter)	
  

Wildbienenansprüche	
  3:	
  Räumliche	
  Verteilung	
  der	
  Ressourcen	
  



•  Die	
  Rolle	
  der	
  Wildbienen	
  als	
  Bestäuber	
  von	
  
Wild-­‐	
  und	
  Kulturpflanzen	
  wurde	
  bisher	
  stark	
  
unterschätzt.	
  

	
  
•  Wildbienenbestände	
  nehmen	
  in	
  ganz	
  Midel-­‐

europa	
  ab,	
  auch	
  in	
  der	
  Schweiz	
  scheint	
  die	
  
Talsohle	
  noch	
  nicht	
  erreicht	
  zu	
  sein.	
  

	
  
•  Lebensraumansprüche	
  der	
  Wildbienen	
  sind	
  

hoch	
  in	
  Bezug	
  auf	
  Blütenangebot,	
  Kleinstruk-­‐
turen	
  und	
  Distanzen	
  zwischen	
  Ressourcen.	
  

Zusammenfassung	
  Teil	
  1	
  



MoFon	
  UREK	
  (2013):	
  
Massnahmenplan	
  für	
  die	
  
Gesundheit	
  der	
  Bienen	
  	
  

Postulat	
  Moser	
  (2012):	
  
Risikominimierung	
  und	
  nach-­‐
hal]ge	
  Anwendung	
  von	
  PSM	
  

MoFon	
  Gadient	
  (2004):	
  
Förderung	
  der	
  Bienen	
  in	
  
der	
  Schweiz	
  

BLW	
  (2008):	
  Konzept	
  für	
  
die	
  Bienenförderung	
  in	
  der	
  
Schweiz	
  (nur	
  Honigbiene)	
  	
  	
  

•  Anpassung	
  Tierseuchenverordnung	
  
•  Schaffung	
  Bienengesundheitsdienst	
  
•  Stärkung	
  der	
  Honigbienenforschung	
  
	
  

Ak]onsplan	
  zur	
  Risikoreduk]on	
  
und	
  nachhal]gen	
  Anwendung	
  
von	
  PSM	
  (in	
  Erarbeitung)	
  	
  

?	
  
	
  

Poli]sche	
  Vorstösse	
  zum	
  Schutz	
  der	
  Bienen	
  



MoFon	
  UREK	
  -­‐	
  Kommission	
  Umwelt,	
  Raumplanung	
  und	
  Energie	
  (Mai	
  2013):	
  Na]onaler	
  
Massnahmenplan	
  für	
  die	
  Gesundheit	
  der	
  Bienen	
  	
  

AuIrag	
  an	
  Expertengruppe	
  mit	
  Vertretern	
  aus:	
  
•  Forschung	
  (Agroscope,	
  ETH,	
  Universität	
  Bern)	
  
•  Behörden	
  (BAFU,	
  BLV,	
  BLW)	
  
•  Bauernverband	
  
•  Imkerei	
  
	
  

Expertenbericht:	
  Vorschläge	
  für	
  Massnahmen	
  zur	
  
Förderung	
  der	
  Gesundheit	
  der	
  Bienen	
  

hauptsächlich	
  für	
  Honigbiene	
  

hauptsächlich	
  für	
  Wildbienen	
  
(und	
  andere	
  Wildbestäuber)	
  

sowohl	
  für	
  Honigbiene	
  als	
  auch	
  
für	
  Wildbienen	
  

35	
  Massnahmen	
  empfohlen	
  

n=12	
   n=14	
  

n=9	
  

Von	
  der	
  Mo]on	
  UREK	
  zum	
  Bericht	
  des	
  Bundesrates	
  



MoFon	
  UREK	
  -­‐	
  Kommission	
  Umwelt,	
  Raumplanung	
  und	
  Energie	
  (Mai	
  2013):	
  Na]onaler	
  
Massnahmenplan	
  für	
  die	
  Gesundheit	
  der	
  Bienen	
  	
  

AuIrag	
  an	
  Expertengruppe	
  mit	
  Vertretern	
  aus:	
  
•  Forschung	
  (Agroscope,	
  ETH,	
  Universität	
  Bern)	
  
•  Behörden	
  (BAFU,	
  BLV,	
  BLW)	
  
•  Bauernverband	
  
•  Imkerei	
  
	
  

Expertenbericht:	
  Vorschläge	
  für	
  Massnahmen	
  zur	
  
Förderung	
  der	
  Gesundheit	
  der	
  Bienen	
  

hauptsächlich	
  für	
  Honigbiene	
  

hauptsächlich	
  für	
  Wildbienen	
  
(und	
  andere	
  Wildbestäuber)	
  

sowohl	
  für	
  Honigbiene	
  als	
  auch	
  
für	
  Wildbienen	
  

n=12	
   n=14	
  

n=9	
  

grosse	
  ökonomische	
  und	
  
ökologische	
  Bedeutung	
  
der	
  Wildbienen	
  als	
  Be-­‐
stäuber	
  ist	
  (an)erkannt	
  	
  	
  

Von	
  der	
  Mo]on	
  UREK	
  zum	
  Bericht	
  des	
  Bundesrates	
  

35	
  Massnahmen	
  empfohlen	
  



Bericht	
  des	
  Bundesrates	
  in	
  Erfüllung	
  des	
  AuIrages	
  der	
  Mo]on	
  UREK	
  	
  
	
  

•  4	
  Massnahmen	
  werden	
  sofort	
  umgesetzt	
  

•  Alle	
  anderen	
  Massnahmen	
  (≈	
  28)	
  des	
  Expertenberichtes	
  “bedürfen	
  vor	
  der	
  Umsetzung	
  
wissenschaIlicher	
  Abklärungen”	
  

•  3	
  Massnahmen	
  werden	
  an	
  andere	
  Programme	
  delegiert:	
  Strategie	
  Biodiversität	
  Schweiz,	
  
Agrarpoli]k	
  2014-­‐2017	
  

Von	
  der	
  Mo]on	
  UREK	
  zum	
  Bericht	
  des	
  Bundesrates	
  



Bericht	
  des	
  Bundesrates	
  in	
  Erfüllung	
  des	
  AuIrages	
  der	
  Mo]on	
  UREK	
  	
  
	
  

•  4	
  Massnahmen	
  werden	
  sofort	
  umgesetzt	
  

Sofortmassnahme	
   Bemerkung	
  

<	
  1jährige	
  Blühstreifen	
  für	
  Bestäuber	
   für	
  Honigbiene	
  gut,	
  für	
  Wildbienen	
  
ungenügend	
  

Neue	
  Spritztechniken,	
  um	
  die	
  AbdriI	
  des	
  Sprühnebels	
  
zu	
  verringern	
  

Risikobewertung	
  von	
  PSM	
  auch	
  für	
  subletale	
  Effekte	
  
und	
  Wildbestäuber	
  

Anforderung	
  der	
  EFSA	
  (European	
  Food	
  
and	
  Safety	
  Agency)	
  

Entwicklung	
  neuer	
  Testmethoden	
  für	
  subletale	
  Effekte	
  
von	
  PSM	
  auf	
  Bienen	
  	
  

Anforderung	
  der	
  OECD	
  

•  3	
  Massnahmen	
  werden	
  an	
  andere	
  Programme	
  delegiert:	
  Strategie	
  Biodiversität	
  Schweiz,	
  
Agrarpoli]k	
  2014-­‐2017	
  

Zitat	
  Bericht:	
  “Der	
  vorliegende	
  Massnahmenplan	
  für	
  die	
  Gesundheit	
  der	
  Bienen	
  ist	
  als	
  
erster	
  SchriN	
  in	
  Erfüllung	
  des	
  Au2rages	
  der	
  MoFon	
  UREK	
  zu	
  verstehen.”	
  

Von	
  der	
  Mo]on	
  UREK	
  zum	
  Bericht	
  des	
  Bundesrates	
  

•  Alle	
  anderen	
  Massnahmen	
  (≈	
  28)	
  des	
  Expertenberichtes	
  “bedürfen	
  vor	
  der	
  Umsetzung	
  
wissenschaIlicher	
  Abklärungen”	
  



Forderung	
  nach	
  Forschung,	
  um	
  “schmerzha2e”	
  Entscheidungen	
  hinauszuzögern?	
  

Aktuelle	
  Kenntnislage	
  zu	
  den	
  Ansprüchen	
  der	
  Wildbienen	
  ist	
  ausreichend,	
  um	
  zahlreiche	
  
der	
  empfohlenen	
  Massnahmen	
  ohne	
  Zeitverzögerung	
  umzusetzen.	
  

Das	
  “Wie	
  weiter?”	
  wird	
  aus	
  dem	
  Bericht	
  nicht	
  ersichtlich	
  

•  “Basierend	
  auf	
  den	
  wissenscha2lichen	
  Erkenntnissen	
  wird	
  der	
  
Bundesrat	
  beschliessen,	
  ob	
  folgende	
  Massnahmen	
  zum	
  Schutz	
  
der	
  Wildbienen	
  umgesetzt	
  werden:	
  …”	
  

•  “Durch	
  die	
  Forschungsarbeiten	
  werden	
  die	
  wissenschaIlichen	
  
Grundlagen	
  für	
  weiterführende	
  Massnahmen	
  zum	
  Schutz	
  der	
  
Wildbienen	
  erarbeitet…”	
  

•  “Die	
  Grundlagenarbeiten	
  werden	
  die	
  Bedeutung	
  der	
  Wildbienen	
  
bei	
  der	
  Bestäubung	
  …	
  aufzeigen.”	
  

•  “Basierend	
  auf	
  den	
  neuen	
  Erkenntnissen	
  wird	
  der	
  Bundesrat	
  
entscheiden,	
  ob	
  sich	
  Wildbienen	
  als	
  geeignete	
  Indikatororganis-­‐
men	
  …	
  anbieten.”	
  

Welche?	
  	
  
Wer	
  finanziert?	
  	
  
Wer	
  forscht?	
  	
  
Wann?	
  

Zitate	
  aus	
  dem	
  Bericht:	
  

Das	
  “Wie	
  weiter?”	
  ist	
  unklar	
  und	
  irri]ert	
  



•  Minimierung	
  des	
  Verlustes	
  blüten-­‐	
  und	
  kleinstrukturreicher	
  Lebensräume	
  
 

•  Erhöhung	
  der	
  ökologischen	
  Qualität	
  der	
  bestehenden	
  Biodiversitätsförderflächen	
  
	
  

•  Flächenausdehnung	
  wertvoller	
  Lebensräume	
  für	
  Bestäuber	
  
•  Einführung	
  eines	
  mehrjährigen	
  Wildbestäuber-­‐Blühstreifens	
  

•  bienenfreundliche	
  Pflanzenschutzmidel	
  
•  gestaffelte	
  Mahd…	
  

•  Erarbeitung	
  einer	
  Roten	
  Liste	
  der	
  Wildbienen	
  
•  Integra]on	
  der	
  Wildbienen	
  in	
  Agrarmonitoring	
  ALL-­‐EMA	
  

Alle	
  empfohlenen	
  Massnahmen	
  des	
  Expertenberichtes	
  prüfen	
  	
  
•  falls	
  praxistauglich:	
  umsetzen	
  	
  
•  falls	
  nicht	
  praxistauglich:	
  neue	
  Lösungsansätze	
  erarbeiten	
  
•  falls	
  echte	
  Wissenslücken:	
  Forschung	
  ini]ieren	
  

Verbesserung	
  der	
  Lebensgrundlagen	
  

Gefährdungsanalyse	
  und	
  Monitoring	
  der	
  Wildbestäuberfauna	
  

Bestäuberfreundliche	
  Bewirtscha2ung	
  	
  

Was	
  bleibt	
  zu	
  tun?	
  

WichFgste	
  Massnahmen	
  gemäss	
  Expertenbericht	
  

Forschung	
  zu	
  spezifischen	
  Themen	
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•  Neue	
  Forschungsergebnisse	
  führten	
  zu	
  einem	
  Para-­‐
digmenwechsel:	
  Wich]gkeit	
  der	
  Wildbienen	
  als	
  
Bestäuber	
  ist	
  anerkannt.	
  

•  Die	
  bisher	
  getroffenen	
  Massnahmen	
  reichen	
  für	
  die	
  
Erhaltung	
  einer	
  arten-­‐	
  und	
  individuenreichen	
  Wild-­‐
bienenfauna	
  nicht	
  aus:	
  Bericht	
  des	
  Bundesrates	
  ist	
  
ein	
  wich]ger,	
  aber	
  nur	
  ein	
  erster	
  Schrid	
  zur	
  
Erfüllung	
  der	
  Mo]on	
  UREK.	
  

	
  
•  Aktuelle	
  Kenntnislage	
  ist	
  ausreichend,	
  um	
  zahlrei-­‐

che	
  der	
  empfohlenen	
  Massnahmen	
  umzusetzen.	
  

n=12	
   n=14	
  

n=9	
  




