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Why? What we found
Insect populations are declining, S Corastium fontanum
disrupting pollinator networks §_ Z%fé’iai’ifé”i;?iata*
and threatening overall : \ < ’.27:;‘;;’;7;’222';2@
ecosystem stability’?2. Despite DY <=
the importance of pollination, P o =g§3533555§§5%3ws*
‘ 0sa sp.

amm Rubus caesius
Rumex acetosella*

the foraging behavior of many
pollinators  remains
understood. A powerful tool to
study these interactions s
pollen metabarcoding, which
traditionally involved killing the Sy Y |
insect. Here we present a ‘ ;
iInnovative, non-lethal technique
to collect genetic material from il A B c
both the pollinator (bumble bee, |
genus Bombus) for accurate
sSpecies identification via

B. lapidarius

POO rly Fig.1. B. locurum agg. foraging on Trifolium repens

Trifolium sp.*

Tool development

l Irifolium pratense*

B. pascuorum

Irifolium repens™

Fig.2. A queen-marker-cage, B cuticle scissors
and fine art brush, C captured bumble bee
(top), displaying the mesh's large holes

\eronica officinalis*
- Vicia cracca

B. terrestris

l Vicia sativa
barcoding and its pollen load for = Bumble bees were captured = coea o
Bl Lotus sp.”

using a specialized tool called a
bee-marker-cage, designed for
beekeepers. It consists of a
tube with a punch on one end
and a coarse mesh on the
other. While confined, a fine art
brush was used to remove
pollen from the bumble bee's
hind legs, and cuticle scissors
to clip the tarsus of the mid leg -
which does not hinder the bee's
activities®. Afterwards, the
bumble bee was released, and
the collected sample was
stored In a reaction tube for

B Stcllaria holostea*™

Fig.3. Interactions revealed by metabarcoding
of pollen of 21 bumble bees and
barcoding of insect tissue in a nature
conservation area in Northern Germany
on 13.06.2022. Detected plant species
supported by phenology screening are
marked with an asterisk.

identification via metabarcoding.

How?

21 bumble bees (Bombus sp.)
were collected In a nature
protected area In Cuxhaven.
Barcoding for the insect as well
as pollen metabarcoding
analyses were condudcted.

Barcoding of the tarsus
enabled accurate identification
of worker species within the

B. locurum agg., including

B. terrestris and B. cryptarum,
which are not distinguishable

c R d fl | lant
ecord flowering plants morphologically.
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Metabarcoding results largely
matched the phenology

o [TS2 region and lllumina
sequencing for the pollen
o COl region and Sanger

gel 1sM

subsequent lab analysis. The
cage was treated with a bleach
solution before reuse.

screening, with all other plants
being reported as abundant In
the nature protected area.

sequencing for the tarsus

What to do with it

This easy to implement and cheap technique enables a more
frequent sampling without causing harm to the colony and allows
the identification of cryptic species. This makes it possible to
reconstruct changes in foraging preferences throughout the life
cycle of a colony, Iinformation particularly important for
understanding species interactions in protected areas.

o Quality control

o |dentification with
reference database

o Data analysis

o Visualisation
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