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@ Pollinators!

buglife

= Who are they?
= How can we help them?
Why should we bother?

partnership
Laurie Jackson - Farm Pollinator and Wildlife Advisor

www.buglife.org.uk
w @buzz_dont_tweet

@ The Invertebrate Conservation Trust @ Overview of invertebrates
buglife buglife

N There are over 40,000 invertebrate species in the UK,
= Buglife is the only including:

. . . = ~270 bees, ~9,000 wasps and ~40 ants
rganisation in Eur 2 '
organisatio urope = ~7,000 flies, including ~280 hoverflies

devoted to the conservation » 59 butterflies and ~2,500 moths

of all invertebrates ;8 ~4,200 beetles, including 46 ladybirds
~2,000 true bugs

~650 spiders and ~30 harvestmen

37 woodlice

57 centipedes and 56 millipedes
>1,500 marine invertebrates

~200 snails, slugs and clams

27 earthworms

= Qur aim is to stop
invertebrate extinctions and
achieve sustainable
populations

@ Invertebrates in trouble @ The value of invertebrates
buglife buglife

= |nthe UK it is estimated that 1,260 invertebrate
species have become extinct in the last 100 years

= Some of these are global extinctions - lvell’s sea
anemone (Edwardsia ivelli) an endemic species

= Pollination
= 250 species of beetle have not been seen since .
1970 = Seed dispersal

= Aeration of soil

As well as their intrinsic value, invertebrates perform
many vital tasks, providing ecosystem services such as:

A
sy,

= 18 species of ants, bees and wasps are thought to i
have gone extinct in recent years = Decomposition
= Nutrient cycling

= Biological control




@ Pollination
buglife

= The movement of pollen from one flower to
another - enabling fertilisation and seed
production

= Pollination can be abiotic (wind, water) but the
majority involves an animal vector with insects
being the biggest group

@ Flower visitors and citizen s

buglife
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@ Pollinators - an (almost) silent army
buglife

You might be surprised how many species are
UK

@ Who are our pollinators?
buglife

@ Life cycle (bees, flies, moths, butterflies)
buglife

)-oef'

@ What do pollinators need?
buglife




@ Bees (Order Hymenoptera)
buglife

= Very important pollinators

= They rely on flowers for
pollen (protein) and nectar
(sugar)

= Two pairs of wings

= Long segmented antennae

= May have a long tongue
(especially bumblebees)

fe

= Bumblebees - 24 species
= Solitary bees ~225 species
= Honeybee - 1 species
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Bees (Order Hymenoptera)

@ Bumb

buglife

buglife

Solitary bees

@ Cuckoos and cleptoparasites
buglife

= Likely to originate from Asia

Honeybees

= ~20,000-60,000 workers per nest (less in winter)

= Efficient at collecting pollen; not always as efficient
at pollinating

= Wild bees make them more effective pollinators




@ Bees - life cycle

buglife

Solitary or colonial (societies
dominated by a queen)

= Colonies vary from hundreds
(bumblebees) to 10,000s
(honeybees)

Solitary bees only live for
around 8 weeks (seasonal),
bumblebee queens live for one
year, honeybee queens usually
live for two or three years
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@ Bees - feedin

buglife

= An unbroken food supply is
essential from March to
October

= Nectar and pollen sources
required (some species rely
on a single plant species)

= Species morphology (tongue
length) can affect flowers
visited

= Distance to nesting habitat is
important - central place
foragers

Bumblebee - nesting

Nest sites - disused mammal

holes, under rocks, tree holes,

grass tussocks, open grassland

Nests are formed of wax cells

and contain 30-200 workers

= Hibernation sites - north-
facing banks with soft soil,
hedge and ditch banks,
deadwood

= Bumblebee queens must reach
a certain weight to survive the
winter

Solitary bee - nesting

Nest sites - mine into bare soil, aerial nesters, snail
shells, woody stems, construct nests with mud or
leaves, cleptoparasites

= Social, communal or solitary

= Distinct seasonality - most have only one season

per year

@ Bees - distances travelled
buglife

= Foraging distances range from tens of
metres to kilometres

= The availability of a range of food sources
along with shelter for nesting and
hibernation within a local landscape is a
critical factor

@ Hoverflies (Order Diptera)
buglife

= Very important pollinators

= They rely on flowers for pollen
(protein) and nectar (sugar)

= One pair of wings - the hind pair are
modified into halteres used for
balance

= Short antennae with three
segments

= Most have short, sponge-like
mouthparts

= Often mimic bees and wasps
through behaviour, appearance and
sound




@ Hoverflies - mimicry
buglife

271
2 , Hoverflies
' / = One pair of wings
L~ = Short antennae
with three
segments
Bees and wasps
= Two pairs of
wings
= Long segmented
antennae
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@ Hoverflies - life cycle

buglife

Four stage life cycle - egg;
larva; pupa; adult

= Hoverfly larvae have an
incredibly diverse range of
lifestyles

= Adults are short lived - a few
days to a few weeks

= Can exhibit territorial
behaviour

@ Hoverflies - larvae
buglife

= Aphid-feeders - active predators

= Develop in the nests of ants, social wasps and social
bees - predatory or scavengers

= Plant feeders - roots, stems or leaves

= Feed on dead or decaying matter - sap runs; decaying
wood; rot-holes; under bark; wet, rotting vegetation

@ Hoverflies - seasonality and migration
buglife

= Climate and land-use are important determinants of

hoverfly distribution

= Distinct seasonality - most have only one season per
year

= Some hoverfly species are highly mobile and some

species migrate from continental Europe

Butterflies and moths (Order Lepidoptera)

Important pollinators -
particularly of wildflowers

Four stage life cycle - egg; larva;
pupa; adult

= Many species live as
metapopulations

Mobility and dispersal ability
vary hugely

= A number of species are
migratory

Adults usually feed on nectar
(sugar) using a long proboscis,
but some species don’t feed at
all as adults

= larvae feed on plants and many
are species specific
= Important requirements are

structural diversity, shelter and
nectar sources
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@ Importance of insect pollination

buglife
Table 1. Crop dependencies on pollinators and annual value of pollination in the UK, 2010
= Value of insect pollination services estimated at o S e
€153 billion globally and >£510 million to the UK millons} 2010 millons) 2010
each year Oilseed Rape 25 &7 169
= Insect pollination underpins ecosystems (78% of i i i
temperate and 94% of tropical wild plants rely on —— . .
biotic pollination) o . N
= Pollination by insects has been shown to increase Culinary Apples 85 w0 5
yield, quality and marketability of many crops Tomatoes 25 115 2
Runner Beans 85 17 14
Pears 65 16 10
Plums 65 13 8
Other 5-85 285 88
Total Approx. 603

@ Declines in insect pollinators
buglife

@ The cost of pollinator declines
buglife

= The cost of replacing insect pollination services
with hand pollination in the UK is estimated at
£1.8 billion each year - this is not an economically
viable option

m_Narathan 2/2 nf nalli +i +

Over 250 UK pollmators arein
danger of extinction

50 years - two have become extinct
since 1940

More common and widespread
speaes are decllnmg |n abundance

The replacement cost has been calculated for a
number of crops - blackcurrants £55,741/ha; broad
beans £976/ha; raspberries £19,760/ha;
strawberries £21,186/ha; tomatoes £43,842/ha

@ Reasons behind pollinator declines
buglife

= Habitat loss, degradation, fragmentation and
homogenisation - changing land-use

= Pesticides
= Climate change

= Invasive species, pests and diseases
= Complex and interacting factors

@ Losses of flower-rich grassland

buglife




@ Pesticides - impacts on pollinators

buglife

= Neonicotinoids found in nectar and pollen; dust;

leaching into watercourses

Effects include impaired navigation and learning;

reduced colony growth and queen production;

impaired immunity; behavioural changes

= Interactions between pesticides and viruses have been
found in honeybees

04/04/2017

Baby Bio House Plant Insecticide
Bugclear Ultra

Bugclear Ultra for Pots

Bugclear Ultra for Pots Ready to Use
Bugclear Ultra Gun

Bugclear Ultra Vine Weevil Killer
Multirose Bug Killer

Provado Ultimate Bug Killer 2
Provado Ultimate Bug Killer Read to Use
wv ® Provado Vine Weevil Killer 2

w ® RoseClear for Bugs

Roseclear Ultra

Roseclear Ultra Gun

|
http://earthfriendlygard net/ == | —
L 1 1

= Diverse pollinator assemblages increase pollination
services as a result of variations in morphology and
behaviour - a diversity of pollinators is required for
sustainable crop pollination

= The availability of a range of food, sheltering and

nesting opportunities, and the spatial relationship of

these resources within the local landscape will have

a big impact on the wild pollinator community

@ B-Lines - landscapes for pollinat
buglife

The B-Lines vision - to create a network of B-Lines
linking wildflower-rich areas across the UK from the
west to the east, and from the north to the south,
linking our hills to the coast, and linking our towns
and urban areas to the countryside

@ Landscapes for Wild Pollinators
buglife

Kent and Sussex B-Lines

buglife
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@ Pollination capacity @ Pollination demand

buglife buglife
Y, .
. W

This model makes predictions on an area’s This model highlights the relative demand for -
capacity to provide pollination services by pollination by mapping the need for populations

likelihood that pollinators will travel from habitat of pollinators to occur in the landscape, based on
to an area of arable land, allotment or orchard. e e A gt e distance from crop growing areas.

@ Food through the seasons

@ A little bit of what
buglife

buglife

| Herbs such as legumes,
composites and
umbellifers, and shrubs
such as elder, bramble
and rose are key food
sources, later in .
summer, teasel, thistles Thistle

Sering
Trees and shrubs are

s, yarrow and
vital - blossom in and .hogwee.d canbe  scabiouses give early
sheltered, sunny places particularlyimportant  autumn food, with

ivy often the most
important autumn
flower; providing a
vital final feast for
overwintering adults

S S 3 >

can attract huge
numbers of pollinators,
along with herbs such
as dead-nettles, ground
ivy and dandelions

@ Pollinator plea

@ So how can we help? }
buglife

buglife

Some solitary bees have homing distances of only 90-
190m - foraging distance is strongly influenced by

= Look after existing flower-rich areas
Increase useful features such as hedgerow, scrub,

tall ruderal vegetation, ditches, ponds plant distribution, more flowers will help these
= Provide food throughout the season species to be more productive (they like plants in the
= Provide nesting opportunities - bare ground, daisy, carrot and cabbage families)

woody features, boxes, hoverfly lagoons
= Think about the impact of management practices
= Link features together at a pollinator scale




@ Pollinator perk
buglife

Mining bees (Andrena) are the most abundant spring
solitary bees and are important pollinators of fruit
trees and oilseed rape - they can increase the
quantity and quality of crop produced

@ Pollinator perk
buglife

Insect pollination is essential to gala and cox apples
affecting quantity, but also quality - influencing size
and shape that affects marketability, estimated to

add £11k+/ha for cox and £14k+/ha for gala.

04/04/2017

@ Pollinator plea

buglife

Hoverflies mouthparts make them suited to feeding
on flat flower heads such as those in the daisy and

rose families - planting more of these will give them
the food they need

@ Pollinator perk

buglife
The larvae of around 40% of British hoverfly species
are predatory on aphids - each marmalade hoverfly
larva consumes 660-1,140 aphids, flower strips
adjacent to potato crops increased egg laying by
hoverflies (127%) and lacewings (48%).

@ Pollinator perk
buglife

Hoverflies have been shown to double the
proportion of marketable strawberries, bee-

pollinated fruits have been shown to be heavier with
less malformations and improved shelf life

@ Pollinator plea

buglife

The availability of forage in close proximity to the
nest is crucial for spring bumblebee queens - they
need to visit tens of thousands of flowers to found
their colonies, easy access to flowering hedgerows
and shrubs gives these bees a great boost




@ Pollinator perk
buglife

Some plants have evolved poricidal anthers to
regulate pollen dispersal, bumblebees use buzz
pollination (creating vibration with their flight
muscles) to release the pollen - blueberries,
tomatoes, aubergines, potatoes and kiwis all require
buzz pollination.
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@ Pollinator plea
buglife

Bumblebee colonies exposed to neonicotinoids sent
out more workers - who carried out longer foraging
bouts but brought back less pollen, less frequently -
and lost more workers, ditch the chemicals!

@ Pollinator perk
buglife

Wild insects provide better-quality pollination as a
result of their foraging behaviour - honeybees
supplement wild insect pollination but cannot
replace it

@ Pollinator plea
buglife

Butterflies and moths rely on energy from nectar and
will have lower breeding success when nectar is
limited - simple management in relatively small areas
can increase richness and abundance of moths and
butterflies
ok

4
o

@ Pollinator perk
buglife

Butterflies and moths are vital pollinators of our
wildflowers and an important part of the food chain

@ The top pollinator plants
buglife

= Trees and shrubs - field maple, hawthorn, roses,
willows/sallows, blackthorn, bramble, ivy, elder

= Legumes - clovers, vetches, bird’s-foot-trefoils

= Open flowers - knapweeds, oxeye daisy, hawkbits,
dandelions, yarrow, mallows, scabiouses, hemp
agrimony, teasel, burdock, cat’s-ears, hawk’s-beards

= Deep flowers - thyme, dead-nettles, ground ivy,
woundworts, red bartsia, mint

= Umbellifers - wild carrot, hogweed, cow parsley, hedge
parsley

10
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@ Artificial refugia
buglife

@ The top pollinator cultivated plants
buglife

= Trees and shrubs - apple, pear, plum, cherry, = A network of bee banks are useful basking and
blackcurrant, gooseberry, raspberry, privet nesting habitat for a range of invertebrates
* Open flowers - alliums, crocus, sunflower, = A stretched crescent design can help trap warmth

strawberry, artichokes, hellebore, poppy = Choose sheltered, sunny spots close to forage

= Deep flowers - columbine/aquilegia, comfrey,
globe thistle, honeywort, marjoram, lavender,
thyme, mint, phacelia, snapdragon, sanfoin, alfalfa,

hyssop

@ Artificial refugia 1 Artificial refugia
buglife

= |t is possible to encourage some species of solitary
bee to nest with artificial refugia

= Hoverfly lagoons can be used to provide habitat for
species whose larvae develop in rotting vegetation

@ Send an open invitation
buglife

¥
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= University of Sussex looking for volunteer
‘citizen scientists’

= You would be asked to:

W :

iledaﬁti ngrp'ea
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= University of Sussex looking for volunteer
‘citizen scientists’

= You would be asked to:

Perform counts of which insects are visiting any crops
flowering in your plot (fortnightly)
Sussex will provide training and pollinator ID sheets!
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= University of Sussex looking for volunteer ‘citizen
scientists’

= You would be asked to:
Perform counts of which insects are visiting any crops flowering

in your plot (fortnightly)
‘ Sussex will provide training and pollinator ID sheets!

Keep track of food harvested from allotment using recording
sheets/online tool
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= University of Sussex looking for volunteer ‘citizen
scientists’

= You would be asked to:

Perform counts of which insects are visiting any crops flowering in your
plot (fortnightly)
Sussex will provide training and pollinator ID sheets!

Keep track of food harvested from allotment using recording
sheets/online tool
| ]

0 Optional: upload yield data to calculate how much money saved by
&S| sgrowing your own

R
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= University of Sussex looking for volunteer
‘citizen scientists’

7R

Interested? '[

- Speak to Lo L o
‘ Beth = -

- Sign up -
| today .
BaE| - Visit
= . ——

website

@ Further sources of information
buglife

Buglife publications
https://www.buglife.org.uk/advice-and-
publications/publications/b-lines-resources

= The Buzz Club http://thebuzzclub.uk/

The Solitary Bee Project
http://thesolitarybeeproject.org/

= Bumblebee Conservation Trust
Butterfly Conservation

= BWARS

Dipterists’ Forum
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