
Peach-leaved Bellflowers Larger in Central Sweden
No evidence of solitary bees affecting pollen production

Peach-leaved  Bellflowers growing  in  central 
Sweden  are  larger  than  those  growing  in 
northern and southern parts of the country. Also, 
the number of open flowers per shoot increases 
from south  to  north,  but  the reason for  this  is 
unclear.  The  herb  seems  unaffected  by  the 
south–north  gradient  of  specialized,  pollen-
collecting bees.

Peach-leaved Bellflowers, Campanula persicifolia, 
were  taller  and  had  heavier  seeds,  styles  and 
anthers around the latitude of Stockholm (59° N) 
than they did further south and north. There are 
two possible explanations to these peaks in size. 
Either  they  are  the  results  of  variation  in 
environmental  factors,  such  as  weather  or  soil 
qualities,  or they reflect  a  genetic  adaptation.  A 
combination of the two is also possible.

I  have  studied  the  evolution  of  pollen 
production in Peach-leaved Bellflower. There are 
solitary  bees  which  are  specialized  in  collecting 
pollen from the Bellflowers (or Campanulas),  as 
opposed to bumble bees which will brush against 
the pollen accidentally while collecting nectar at 
the  base  of  the  flower.  The  specialized  solitary 
bees, as well as the bumble bee Bombus soroeensis, 
remove a large proportion of the pollen,  which 
they use to provision their brood cells.

Data  from  the  Swedish  Species  Information 
Centre  (ArtDatabanken)  shows  that  there  is  an 
overall gradient of these bee species from south to 
north,  which  is  highly  negatively  correlated  to 
latitude.  The abundance of  the  bees  is  likely to 
increase with their diversity, but there is no direct 
evidence of such a relationship.

If  abundance of  the bees is correlated to their 
diversity, one would expect the consumption of 
pollen  to  be  much greater  in  southern Sweden. 
The aim of my study has been to find adaptations 
in  Peach-leaved  Bellflower  correlated  to  the 
(possibly) varying levels of pollen consumption. A 
higher level of pollen consumption could possibly 
favour  individuals  with  an  increased  level  of 
pollen production, or a pollen production spread 
over a larger number of flowers. 

However,  no  evidence  was  found  of  an 
evolutionary  response  in  the  herb  to  the  bee 
gradient. Anther, petal and style mass, as well as 

seed  number  and  average  seed  mass,  all  varied 
between  the  studied  populations,  but  were  not 
related  to  the  gradient  of  bee  diversity.  The 
number of open flowers per shoot did correlate 
negatively to bee diversity and latitude, but this 
could  be  because  of  the  methods  used.  The  12 
populations  studied  were  visited  and  sampled 
from south to north,  with 18 days between the 
first and last sampling. This may have led to the 
northernmost  populations  being  sampled  at  a 
slightly  later  stage  in  floral  development.  By 
collecting seeds from different latitudes in Sweden 
and growing them under the same conditions, it 
would be possible to determine if this correlation, 
as  well  as  the  peaks  in  size  observed  at 
intermediate latitudes, reflect adaptations or not.

The  field  work  was  carried  out  during  the 
summer  of  2005.  Twelve  populations  of  Peach-
leaved  Bellflowers  were  selected  in  eastern 
Sweden,  spread out between Skåne in the south 
and  Ångermanland  in  the  north.  Buds  were 
collected  from  the  12  populations  between  29 
June and 16 July, and seed capsules were collected 
between 1 and 6 August. The buds were divided 
into petals,  style  and anthers,  which were  dried 
and weighed.  The seed capsules  were dried,  and 
the capsule and seeds were subsequently weighed.
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Female of the solitary bee species Andrena curvungula collecting 
pollen from a Peach-leaved Bellflower with a backwards-facing 
brush underneath her abdomen. Photo: L. Anders Nilsson.


	Peach-leaved Bellflowers Larger in Central Sweden
	No evidence of solitary bees affecting pollen production


