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BIOTIC POLLINATION

* Depends on animal pollinators, which ensure a more targeted and often more efficient pollen transfer

\ ABIOTIC POLLINATION

« Utilizes non-living vectors such as wind or water; this strategy does not require complex floral attractants
and typically depends on the production and passive dispersal of large quantities of pollen
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WILD BEES

* Approximately 10% of the assessed species in Europe (172 species) are currently considered threatened
with extinction, a substantial increase compared to the 77 species identified as threatened in 2014 (IUCN,
2025)

* The proportion of species previously classified as Data Deficient has been significantly reduced, from 57%
to 14%, improving the accuracy and reliability of available assessments

e Bumblebees (15 threatened species, essential for pollinating legumes) and cellophane bees (14 endangered
species) are particularly affected. (IUCN, 2025)

¢ The case of Simpanurgus phyllopodus, the only species of its genus in Europe and now listed as Critically
Endangered, is especially emblematic

EUROPEAN BUTTERFLIES
* 15% of the 442 assessed species are now considered threatened, nearly double the figure from 2010 (IUCN,
2025)
e Over 40% of Europe’s endemic butterfly species are currently threatened or near threatened, and Pieris
wollastoni, endemic to the island of Madeira, has been officially declared extinct

HOVERFLIES
e 37.2% of the species assessed are classified as threatened, and Helophilus bottnicus is considered regionally
extinct (IUCN, 2022).
¢ Although these data proceed with the 2025 assessments, they remain a crucial reference for understanding
the pressures affecting non-bee pollinators.
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The introduction of non- The widespread use of Green areas become more NESTING SITES Increasing temperatures and
native species - such as pesticides can reduce uniform and poorer in Intensive soil management, irregular seasonal patterns
invasive plants, parasites, pollinator survival and alter blooms, leaving pollinators excessive cleaning of alter flowering times in plants
pathogens or predators - can their orientation, memory, without constant sources of _meadaws, hedgerows and and the life cycles of
harm native pollinators. ability to find food and nectar and pollen throughout | | field margins and the removal pollinators.
reproduction. the year. of dead wood reduce the
spaces where many
pollinators nest.
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1992 Directive 92/43/CEE Habitat Conservation of natural Natura 2000 network: Eea.europa.eu
Directive habitats and wild management plans anc
species habitat protection
2009 Directive 2009/147/CE Birds Protection of wild birds Habitat management, Eea.europa.eu
Directive and their habitats, designation of
indirect benefits for protected areas
pollinators
2009 Regulation Reg. (CE) n. Protecting bees and Assessment of bee Food.ec.europa.eu
1107/2009 Plant  pollinators from the toxicity; restrictions on
protection harmful effects of the use of active
products pesticides substances
2018 EU Initiative EU Pollinators Halting the pollinator Knowledge, Environment.ec.europa.eu
Initiative decline in the EU conservation and
awareness
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https://www.eea.europa.eu/en/analysis/publications/protecting-and-restoring-europes-wild-pollinators-and-their-habitats
https://www.eea.europa.eu/en/analysis/publications/protecting-and-restoring-europes-wild-pollinators-and-their-habitats
https://food.ec.europa.eu/plants/pesticides/protection-bees_en
https://environment.ec.europa.eu/topics/nature-and-biodiversity/pollinators_en
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2020  Strategy EU Biodiversity Restore biodiversity anc Habitat targets, Europarl.europa.eu
Strategy 2030 ecosystems by 2030 pesticide reduction,
sustainable agriculture

2020 Horizon/ SPRING project  European monitoring  Citizen Science, Safeguarebollinators.eu
-2025 LIFE system (EU PoMS) research
2020 Horizon STING & STING + Technical support Training, data Knowledge4policy.ec.europa.e
-2026 projects collection and analysis
2023 EUlnitiative & ! b S¢ 5 ¢ Strenghtening the New measures on Environment.ec.europa.eu
(review) t2tfAyLFidzt2ff Ayl {2 NE pesticides, monitoring,
(2023) 35 reverse the decline by  public participation
2030
2024 Regulaton wS3a®d 069! ( Reverse the decline of National restoration Consilium.europa.eu
Nature Restoration biodiversity and plans, monitoring
Law pollinators by 2030
2025 Regulation Delegate Reg. (UE Define a harmonized  Training, data EUR Lex
2025/2188 monitoring collection and analysis
methodology
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https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI%282021%29696175
https://safeguard-pollinators.eu/relevant-initiatives/pollinator-monitoring-and-identification
https://knowledge4policy.ec.europa.eu/participatory-democracy/science-technology-pollinating-insects-sting_en
http://environment.ec.europa.eu/
https://www.consilium.europa.eu/en/policies/nature-restoration/
https://eur-lex.europa.eu/eli/reg_del/2025/2188/oj
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Arthropoda
(Phylum)
Insecta
(Class)
Hymenoptera
(Order)
Apoidea
(Superfamily)
w

¢KS 0658 4L80ASa K2adGSR Ay 9dNRBLIS | NB RAOARSR Aydi?2

f [2W2yIdzSRLIB BERS I OKA T ARI S
 { KONy 3dzSYRY REBH 2 RIf SolRIASD/BRSE A k R

w

¢CKS Y2ad LINPYAYSY(O IyR RADGEHNE SaFETAS 20 XTy®HESR AWO
YR (KS 0d200adk@ESaKatS GKS € Sladid A RIREASNESY (F& Yoktt 23 LA
6bASG2 SO FfdE HAMNDOD
¢ro® HY .SS OtlFaaAraUl0lazy
Representative Number of species Distintive
species (Europe) Ll morphological feature
AT Andrena sp, (mining bee) 455 Solitary, son'?etimes Ground, preferrir?g Pollen-carryi!']g hairs
aggregations sandy or loose soils (scopa) on hind legs
. . Variable; eusocial (Apis, Cavities, trees, Corbicula (pollen
Apidae Apls m:g:{z;%g:;%tem 261 Bombus) and solitary  structures, or ground basket) on hind legs

Cavities or soil; nests
441 Solitary lined with
leaves/resin/mu

Ventral scopa (on
abdomen)

Megachile rotundata
(alfalfa leafcutting bee)

Megachilidae

Halictus rubicundus Ground. usually loose or Often metallic
Halictidae (orange-legged furrow 307 Solitary or primitively ! Y coloration; small,

bee) social sandy soils slender body
. - A Ground ?r cavities; cells  Smooth, shm.y .body;
Colletidae 141 Solitary lined with waterproof ~ often setose lining for

(common colletes) .
secretions cells

Macropis nuda ' Gl.'ound. often sandg‘f Morpholqu adapted to
37 Solitary solls; many oligoleptic specific plants

Melittidae " ;
I-collecting b
(oil-collecting bee) habits (specialized pollination)
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BEE MORPHOLOGY

Head Forewing
Thorax

Compound eye

Antenna

Abdomen

Mandibles

Corbicula

CxIaInHY2NEEK2f 238

THE HEAD
¢ Like the other insects, has compound eyes called “ocelli”, which contribute to light perception and
orientation
¢ The antennae, consisting of 12 segments in females and 13 in males, function as key sensory organs
involved in olfaction, mechanoreception, and intraspecific communication
e The mouthparts are of the chewing-lapping type, with robust mandibles used for manipulating nesting
materials and a specialized proboscis (glossa) adapted for nectar uptake

THE THORAX (MESOSOMA)

* It's the center of locomotion

* |t bears three pairs of legs, often modified for pollen collection

* Many solitary bees carry pollen using dense brushes of hairs (scopa) located on the hind legs or ventral
abdomen, while some social bees (e.g. Apis and Bombus) possess structures known as the corbicula or
pollen basket

* Bees have two pairs of membranous wings particularly important in the identification, with the forewings
and hindwings coupled during flight by a series of small hoaks (hamuli)

THE ABDOMEN (METASOMA)
« It contains the main internal organs, including those of the digestive and reproductive systems
* In social species, such as honeybees, the abdomen also bears wax glands used in nest construction
* The sting, present only in females, is a modified ovipositor and serves primarily for defense; in many
solitary bees it is reduced and rarely used
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Arthropoda
(Phylum)

Insecta
(Class)

Diptera
(Order)

Syrphidae
(Superfamily)
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6. dzNBA2 S Ff®dI HampO 6¢Fo0odPo0 P
Ne¢HgdxtoecY21D1 J ! IOHGett R3AHcqRYU

Approx. number of

: Adult Traits
species (Europe)

Subfamily Representative species

Syrphinae Eplsyrphus balteatus ~250-260 Ofte.n prlghtly coloured; strong Major- contrlbutprs t9 pollination
mimicry of bees and wasps services and biological control

Eristalinae Eristalis tenax ~550-560 . High morphological xanabﬂ@; i Frequent flowgr wsﬁgrs; important
includes the so-called “drone flies generalist pollinators

Tt el e AL LTS Rarely observed on flowers; limited

Microdontinae Microdon mutabilis ~60 often resemble ants rather than . -
role in pollination
hymenopterans
— . . Small, inconspicuous adults with Minor contribution to pollination
Pipizinae Pipiza noctiluca ~25 o )
weak or absent mimicry services
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HOVERFLY MORPHOLOGY
Abdomen

Head Thorax

Antenna

Compound eye

Functional

Mandibles wing
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THE HEAD

¢ As in other insects, the head bears a pair of compound eyes, which are usually uniformly colored but may
exhibit species-specific patterns

¢ Sexual dimorphism is evident in eye arrangement: in males the eyes are holoptic, touching or nearly
touching at the top of the head, whereas in females they are dichoptic, separated by a distinct frons

* The compound eyes play a key role in light perception and spatial orientation

* The antennae of adults consist of three segments (scape, pedicel, and flagellomere); in most taxa, the
flagellomere bears an arista, whose presence and morphology may vary among genera

e The mouthparts are of the lapping-sucking type, forming a proboscis with a well-developed labellum
adapted for nectar uptake

¢ The facial profile represents an important diagnostic character and is frequently used in dichotomous
identification keys

THE THORAX

* |tis the center of locomotion and bears the wings and legs

* Hoverflies possess a single pair of functional wings adapted for flight, while the second pair is reduced to
halteres, which function as gyroscopic organs for balance

¢ Wing venation is a key taxonomic character and is widely used to distinguish Syrphidae from other dipteran
families

» Three pairs of legs are present; their morphology, including the presence of specialized structures, when
considered in combination with wing venation, can assist in species or genus-level identification.

THE ABDOMEN
* |t contains the principal internal organs, including those of the digestive and reproductive systems
e Its shape and surface characteristics are variable and taxonomically informative: it may be petiolate
(constricted), flattened, or distinctly pubescent
* Abdominal morphology is therefore an important diagnostic character in species identification
e Abdominal coloration may be influenced by environmental factors, such as larval developmental
temperature, and can therefore vary considerably within the same species
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Syrphinae
* Composed predominantly of aphidophagous species
* Larvae are free-living predators that develop externally on plants, where they feed on aphids and other
soft-bodied arthropods (Rotheray & Gilbert, 2011)
* Many larvae exhibit cryptic coloration, which enhances protection from visually oriented predators during
foraging activities
\‘ « Adults are among the most effective dipteran pollinators, frequently visiting a wide range of flowering
\ plants for pollen and nectar
p * Several species display seasonal migratory behavior, moving toward southern Europe to overwinter or
reproduce, thereby contributing to long-distance pollen transfer and landscape-scale pollination services
(Aubert et al., 1976; Sutherland et al., 2016)
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Eristalinae
* Represents one of the most ecologically diverse subfamilies of Syrphidae
 Larval stages occupy a wide array of microhabitats and exhibit diverse feeding strategies
* Many species have saprophagous larvae that feed on microbial communities, such as yeasts and bacteria,
associated with decomposing organic matter, including tree sap, decaying wood, compost, and organic
sediments in ponds and streams (Rotheray, 1993)
» Other taxa include phytophagous or semi-aquatic larvae, reflecting high ecological plasticity

Microdontinae

¢ Highly specialized subfamily with a unique ecological strategy

e Larvae are obligatory myrmecophiles, developing inside ant nests where they feed on ant eggs and pupae
(Howard et al., 1990; Witek et al., 2014)

e This association with ants involves morphological and chemical mimicry that allows larvae to evade host
defenses

» Due to their specialized life cycle, Microdontinae are typically rare and localized.

e Although adults may visit flowers, their contribution to pollination is considered limited compared to other
syrphid subfamilies.

Pipizinae
» The Larvae of the Pipizinae are aphidophagous, often showing a high degree of specialization toward aphid
groups
* Several species are known to prey on gall-forming aphids, including those inducing leaf and petiole galls on
poplar trees (Populus spp.), as documented by Kurir (1963)
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Arthropoda
(Phylum)

Insecta
(Class)

Lepidoptera
(Order)

Papilionoidea
(Superfamily)
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Representative

Approx. number of
species

European species

Distinctive Morphological Feature

Papilionidae

Hindwing often scalloped or bearing a tail (Papilioninae); forewing edge
Papilio machaon 15 transparent and without scales (Parnassiinae); some caterpillars possess an
eversible osmeterium
Pieridae Pieris brassicae 50 Variable body size (small to medium); white, yellow .jsnd orange ground colour,
often strong sexual dimorphism
Lycaenidae Polyommatus icarus 200 Small size; often |r|desc.ent blue or copper colours.; frequent sexual
dimorphism; common myrmecophily
Nymphalidae e — 250 Very diverse in size, shape, and .colo:; forelegs red':Jced and non-functional for
walking (“brush-footed")
Hesperildae Ochlodes syhanus 50 Large, broad head; thick, massive th?rax; .relgtlvely small wing area; hooked
antennae; rapid, skipping flight
Riodinidae Hamearis lucina 1 Small butterfly with orange-brown wings; metallic patterning
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BUTTERFLY MORPHOLOGY

Antenna Compound eye
Proboscis

Head

forewing

Thorax

hindwing

Abdomen
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THE HEAD

¢ Asin Wild bees, Hoverflies and other insects, the head bears a large pair of compound eyes

e The compound eyes play an important role in color perception, detecting reflected UV rays, for that reason
many flowers change color when exposed to white light or UV rays

e The antennae in adults are club-shaped antennae and are used as powerful sensory

¢ The mouthpart, also called proboscis, is a long and tubular structure used for sipping liquids like nectar. It's
not a true tongue but a tube formed from elongated mouthparts that unroll to feed and coil up tightly
beneath the head when not in use, acting like a flexible straw or sponge for a liquid diet

THE THORAX
e |t is the center of locomotion and bears the wings and legs
* Butterflies possess 3 pairs of legs and 2 pairs of functional membranous wings adapted for flight
¢ The wings, that can display a wide range of colors, are covered with scales that cover them like shingles on a
roof
Colors are both physical (optical phenomena) and chemical (pigments)
¢ The veins are traversed by tracheae and hemolymph and have different shapes
* The wings often look very different at the upper side and under side. It is important to keep this in mind
when identifying butterflies.

« |t contains the principal internal organs, including those of the digestive and reproductive systems
* Down the sides of the abdomen are tiny holes called spiracles, which enable the butterfly to breathe
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egg larva (caterpillar) pupa (chrysalis) adult

(imago)
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BUTTERFLIES
* The antennae end in a club-shaped apical dilation
« Mainly active during the day
* Wings folded vertically above their backs when resting

MOTHS
* The antennae can have various shapes: filiform, sickle-shaped, pectinate, bipectinate, etc
+ Mainly active at night
* Wings held in a roof-like position or horizontally when resting
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Ej':t,r::;rr: Seaman's term Effects on Land
Calm = Calm: smoke rises vertically.
1 Light Air j::':' :"‘& *«:::a wind directior:;
2 Light Breeze w‘::";:‘: .':':‘m:"“* rustie:
3 - Gentle Breeze mm mmﬂ
4 s R S v e e
5 19-24 Fresh Breeze \}// v/ Small trees begin to sway.
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BUTTERFLY MONITORING SCHEME
FIELD SHEET
TRANSECT NAME| | DBSEIWER| |
DATE| ‘ WEEK ‘ ‘

swerve___ Jevormae |
START/ END TEM p START / END WIND SPEED

(°c) BEAUFORT SCALE
aemcerowr | aveacewwoseeo |
]

BEAUFORT SCALE

BEALIFORT SCALE: O - Calmi, sroke rises wertically; 1 - Smoke drift indicates wind direction, still wind vanes; X - Wind felt an face, leaves rustle, vanes begin to mowe; 3 - Leaves and

small twigs canstantly moving, light flags extended; 4 -Dust, leaves, and loose paper lifted, small tree branches mawve; 5 - Small trees inleaf begin to sway

SECTIONS
SPECIES 1 2 3 4 5 & 7 8 9 10 TOTAL
TOTAL
Awerage cloud cover
CLOUD COVER | [ [ [ [ l |
MOTES:
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