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What is a pollinator?

Pollination Pistil

iiivemies Wasps

Butterflies

Figure 3. Diversity of pollinators. Adapted from Watson, R., et al., (2019).

Figure 4. Structure of a flower highlighting key reproductive organs involved in
pollination




BEES WASPS
(bumble bees, solitary (mostly pollen wasps)
beesetc.)

FLIES

(mostly hoverflies)

n linator
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(Birsiv moty are primarily wild
flying ants) species of insects.

They are grouped into
several genera:

BUTTERFLIES

THRIPS
Some MOTHS
BEETLES (important for night
pollination)
Managed insect pollinators:
the honeybee (mainly the bumble bee the solitary bee the fly (mainly
the Western honey bee, (mainlyforthe (mainlyorchardbees, hoverflies for the
Apis mellifera, essential for pollination of Osmia rufaand Osmia pollination of
the beekeeping sector and greenhouse tomatoes) cornuta, forthe greenhouses)
the production of honey pollination of orchards)

and otherbee products -
royal jelly, beeswax,
propolis and pollen)

Figure 5. Pollinators in EU. Adapted from European Court of Auditors.

(2020).

Pollinators are keystone species within ecological
networks, providing crucial services, with pollination being
one of the most critical.

85% of all flowering plants and 70% of all major crops
depend directly on pollination.

Economically, pollinators' services are estimated at over
$500 billion globally and $22 billion in Europe per annum.

Pollinators play a vital role in ensuring the quantity and
quality of our food supply, enhancing crop yields, and
improving the nutritional value of fruits, vegetables, and
seeds.

Pollinators enhance ecosystem resilience, helping restore
degraded habitats and promoting natural regeneration.



What is a bee? '.'......
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Figure 6. Anatomical structure of a bee.

Body divided into head, thorax, abdomen.

Three pairs of legs.

Specialized hairs for pollen transport in females
(scopa).

Two long, oval-shaped eyes along the face,
usually black.

One pair of long antennae with an elbowed
structure in the first segments.

Two pairs of wings (with some exceptions).
When at rest, smaller than the bodly.

Body covered with a rigid exoskeleton (chitin).
Triangular or drop-shaped head.

Zigzag flight pattern.



1 More robust bodly.

'Mtaakrg%syes/ ) / .a,gnter'fnae“ Mo 2 Short antennae, difficult to
muchoff s ( | ?WZ. & observe.
head BN . .
- VAR 3 Large, round eyes covering almost the entire
Broad connection AEATRS 2 wings not face.
between thorax 7/ /11 .l TN Y. folded at rest
and abdomen  ZA/ | Ny @I W 4 Large, round head.
5 One pair of wings, longer than the body; when
at rest, they are held at a 45° angle.
6 Some species mimic bees and wasps.
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Figure 7. Key identifying features of a hoverfly. 4 Capable Of hOveI’ing ﬂlg ht




What is NOT a bee?

Slender, elongated body with a well-defined
waist-like silhouette.

Legs typically dangle during flight.
Long, segmented antennae.

Large, oval-shaped eyes.

Two pairs of long, narrow wings that are
shorter than the body; when at rest, they are

held at a 45° angle.
Triangular or teardrop-shaped head.
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Figure 8. Key identifying characteristics of a wasp.






Figure 9. lllustrations of different pollinators species.

The most important and specialized pollinator.

Diverse foraging behaviors and physical traits
can lead to more effective pollination.

Some wild bees are active during different
times of the day or seasons when honeybees
are less active.

Wild bees are obligate florivorous, meaning
both their larvae and adult life stages rely
exclusively on floral resources for survival.

This strong dependency on floral products
makes wild bees exceptionally effective
pollinators.



Feeding Preference

Generalists - Feed on a

variety of flowers.

Specialists — Feed exclusively

on a specific group of flowers.

Nesting Type

Ground Nesting - In
soil (abandoned
burrows of other

animals).

Cavity Nesting - fences,
walls, tree trunks, and

dried stems.

https://www.youtube.com/watch?v=UtMCZYkGS5Xo&ab_channel=Deeplook

Social Behavior

Solitary - Females
have individual nests
Social - Division of

labor within a colony

Parasitic - exploit

other bee nests

https://www.youtube.com/watch?v=SZrTndD1H10&ab_channel=Deeplook

Activity Period

Spring

Summer

Spring and Summer


https://www.youtube.com/watch?v=SZrTndD1H10&ab_channel=DeepLook
https://www.youtube.com/watch?v=UfMCZYkG5Xo&ab_channel=DeepLook

How many wild bee species exist in
Portugal?




The InBIO Barcoding Initiative Database: DNA 1 Nearly 21,000 species recognized globally.

barcodes of Iberian Bees
2 2,138 wild bee species recorded in Europe.
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4 Peninsular Portugal hosts 725 species, of which only
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B Increasing B Stable ®mDecreasing BUnknown

100% -
1 Flying insect populations have declined by ~ 75%
5% 1 over the past 27 years.
. " More than 9% of bee species in Europe are threatened
D with extinction.
259, 3 Over 50% of bee species lack information about their
conservation status
0%

Figure 8. Percentage of species per taxonomic group which have

Percentage of species

decreasing, stable, increasing or unknown/unassessed (NA)

population trends. Adapted from Finn, C., et al., (2023).



Impact on number and/or @ L @ i
abundance of pollinators: Positive Negative Both

Diseases

Climate changes (mostly affecting managed pollinators)

Higher mortality

Higher mortality in interaction with
pollution/chemicals

Chemicals and pollution Managed pollinators

Higher mortality
Higher susceptibility to diseases

Pollination services

Competition over food and

Alteration of physiological nesting places with wild

functions (e.g. development of

I g pollinators
ti i .
arve E,.reprn HEHVE n.:apa city, Source and vector of diseases
longevity) and behaviour (e.g. ]
navigation, feeding, leaming) Nectar robbing
Invasive Alien Species Land-use and agriculture
Organic, small-scale or diverse
farming
Replacing native species
Introduced predators and diseases Pesticides, conventional intensive
farming

Figure 9. Impact of different pressures on pollinators. Adapted from European Court of
Auditors. (2020).



Climate change

Land-use

change

Intensive agricultural landscapes

Homogeneity in land-use classes.
Decrease in seminatural cover.
Decrease in field enlargement.
Increase in crop specialization.
Pesticides and Herbicides.

Urbanized landscapes

Habitat loss.

Human selective pressure.
Sound, air, and light pollution.
Heavily modified climate/landscape.




Species response to global changes

Adaptation by standing

, o Adaptive response Migrate
genetic variation
Genetic background that Phenotypic Local
allows them to be more olasticity adaptation

resilient

Conservation strategies now focus on genetic diversity and genomic patterns of populations,
incorporating landscape genomics to assess how global changes may impact wild bee populations.
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Figure 10. Land use classification of a small-scale farming landscape in Portugal.

Land use classification

. Bare ground

. Built Area

B clouds
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Heterogeneity in land-use classes.

Increase in seminatural cover.

Increase in field enlargement.

Decrease in crop specialization.

More nesting and feeding habitat for
several species.



Small-scale farming landscapes

N

Portugal i

|'... »
’l

HESEEE RNAP

E== 7EC
ZPE

Figure 11. a) Biodiversity migration paths. b) Future climatic refuges in Portugal. Adapted from https://www.fundoambiental.pt
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Andrena flavipes Bombus terrestris Lasioglossum

malachurum

Small-Scale Farming Near Low Agriculture Far Low Agriculture

landscapes landscapes landscapes



rior to fieldwork

0 Small Scale Farming

T

Studying wild bees:

42°N

ARR - Arruda dos Vinhos
BOM - Bombarral

CDR - Caldas da Rainha
ASF - Assafora

ALC - Alcobaca

TUR - Turcifal

41N

40°N

MAG - Marinha Grande

SAC - Serra d'Aire e Candeeiros
NAZ - Nazaré

SIN - Sintra

FDZ - Ferreira do Zézere

39°N

39°N

FVF - Foros de Vale Figueira

ODE - Odeceixe
SDM - Serra da Malcata
SSM - Serra de Sao Mamede

37°N

10'W Land use classtication  [| Bareground ] eutaea  [T] cops [T mangemna [ Trees [ waser

Figure 12. Location of the 15 sampling sites in Portugal where the individuals from the three species were sampled.






1  Collecting wild bee specimens

Use entomological nets for active sampling.

Set up Malaise or Pan traps to capture pollinators passively over time.

2  Preserving the samples

Transfer each captured specimen into an individual collection tube.
Fill the tube with absolute ethanol (99%) to preserve the DNA for later

genetic analysis.

3 Recording Metadata

Date & Time of collection
GPS coordinates

Habitat Type

Plant Species

Figure 13. Common methods and tools used for wild bee fieldwork.

Collector's Name
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