Pollinator Paths Toolkit

This document can be used for personal learning, as a reference to run workshops with your community
group or fo run pollinator-friendly activities with your friends or family.
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What is the problem?

Pollinators such as bees, butterflies and moths are essential for much or the food we eat and the medicines
we use. Declining populations and local extinctions of many pollinating species are happening across
Europe. In the UK, more than half of bee, butterfly and moth species have declined within roughly 50 years.
Younger generations are becoming less engaged with the environment. We can make a difference by
creating pollinator-friendly patches in our gardens and balconies- even a small change such as a
windowsill box, can make a big difference for wildlife and our wellbeing. The more patches of flowering
plants there are in an areaq, the easier it is for pollinators to move around the city, find habitat and forage.
Additionally, gardening has been shown to provide a wealth of mental health and wellbeing benefits.

Do you want to create pollinator paths in your community?

e Do your research. Consider the local area and
biodiversity to determine what is relevant, for
example: What are the suitable seeds and plants
for your area? what priority species are outlined in
your local Biodiversity Action Plan?

e  Offer low-cost or free planting kits to turn
windowsills, balconies and unused green spaces
into colourful wildlife havens. These can include
windowboxes, seeds, plants... Windowboxes are
simple to make- these can be built by a local
carpenter, made using upcycled material such as
old decking wood, or bought from specialists in recycled planters. Purchase your plants from local
garden centres, CICs or growing cooperatives, or online from ethical sources such as rosybee.

Several seed companies also provide custom packet designs for projects. Fundraise or seek local
funding opportunities.

e Engage partners. Talk to potential organisations and groups who can advise for your project and
reach out into the community. Bring together local gardens, academies, biodiversity experts,
enthusiastic amateurs. .. Provide gardening fraining via local community gardens.

e Once you have established a connection with your main project partners, you can host events in
collaboration with gardens to distribute plants and seeds in your community. Make sure this is
planned with enough time to promote the events.

e Communications. Plan how you will share your progress, what platforms you will be on, and who's
responsibility it is fo create content. You can post updates on Twitter, Instagram, Facebook or via
regular existing newsletters connected to your group or groups you are working with.
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Part 1: Pollinators and Pollination

What is pollination?
Pollination is when pollen is moved from the male part of a flower to the female part of the flower, so that
fertilisation can take place:

The pollen can be moved from one flower to another flower by the wind or an insect, or pollen just moves
within the same flower, which is called self-pollination - you can help this type of flower (e.g. tomato and chilli
plants) by gently wiggling your finger in the part where the pollen sits.

Screen “Pollination” by DIY seeds!

Why is pollination so important?

After fertilisation happens, flowers can develop info fruit and seeds can start to form. Many birds and animals
{including us) eat them, so the seeds are moved about and when these eventually end up in the ground, new
plants can grow. This is a crucial process for a healthy ecosystem - without pollination many plants would be
unable to reproduce year to year and crop yields would decrease quickly. More importantly, flowering plants
produce a lot of the oxygen that the animal kingdom relies on to breath, including us!

! https://www.diyseeds.org/en/film/pollination/



https://www.diyseeds.org/en/film/pollination/
https://www.youtube.com/watch?v=jlcp5Cpd_Jc
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How does it affect humans?

As well as aiding plants which create much of the oxygen we need to survive, about 1in 3 of all crops rely on
insects to pollinate them. If pollination didn't happen many familiar foods wouldn't exist. Fruit, pulses (which
are seeds) and vegetables... Some of the more popular examples are tomatoes (think pizza, pasta and
ketchup!), chocolate and avocado, as well as the most common sources of caffeine: tea and coffee - life as
we know it would grind to a halt! Things would be very bland without your favourite spices, chocolate or
regular ‘cuppa’ and with no fruit and veg’ to help keep you healthy. Can you imagine a dull life with no dyes
to colour clothes?

Pollination is also important for many medicinal plants. Did you know that almost half of modern medicines
were originally developed from plants? And in some parts of the world (such as South Africa) about 80% of
people still use traditional medicines, the majority being plant based. Many plants were used to produce an
version of medicines that we use today, including some familiar ones: Foxglove (heart failure and other heart
conditions); Poppy {morphine} and Willow bark {aspirin) for pain control; Cinchona tree {quinine for malaria
control).

The variety of pollinator species

More than 80% of flowering plants are pollinated by animals carrying pollen from one plant fo another -
these are mostly pollinating insects, with bees, butterflies, moths, hoverflies and wasps being the most
common. In hotter countries particularly, other animals act as pollinators, such as bats and birds, which both
pollinate bananas. Even lizards can pollinate flowers!


https://www.youtube.com/watch?v=j3if2gQ-5ko

But why do animals pollinate? They often do it unknowingly when they visit different flowers to feed on nectar
{sugar = carbs) and pollen (= protein). Plants and pollinators have co-evolved together over thousands (and
often millions) of years... with the plants making themselves more attractive to pollinators so they can
reproduce, while the pollinators rely on plants for food and their survival - it's a win—win relationship!

This diversity of plants and pollinating species is essential for a healthy ecosystem. There are a huge variety
of pollinators (some birds and mammals also pollinate!}- here we will cover a few insect pollinators:

Bees

There are 280 species of bees in the UK and about half of them live in London, including some quite rare
ones. The majority of UK species {~250) are solitary bees which include carder, mining, Carpenter and
mason bees, many of which can be found in a variety of habitats. Some of them build their nest by boring
into wood or old, crumbling bricks and mortar. But people are most familiar with honey and bumbles which
are both social bees. The most common is the Western honeybee which are kept by beekeepers, with an
average colony having around 50,000 honeybees during the summer! Other bees commonly seen around
flowers are bumble bees with their different coloured bottoms (e.g. buff, yellow, white or red) making them

distinct and more easily identified.

Butterflies

There are almost 60 species of butterfly in the UK, but over three quarters of them have declined in number
in the last 40 years. The colours and patterns of their wings are made up of thousands of tiny scales,
overlapping like tiles on a roof. As well as being beautiful pollinating insects, butterflies often play a crucial
role in the food chain, and (along with moths) are sensitive indicators of the health of our environment. One
of the most familiar species is the Common blue which is widespread in the UK and found in many grassy


https://www.youtube.com/watch?v=9ca1XqoCj5s

habitats. The Peacock is very distinctive with markings that originally evolved to confuse predators, and so is
quite easily identified and perhaps the most familiar butterfly. A well planted garden can attract as many as
20 different species of butterfly.

Some moths are very important because they are the major nocturnal pollinators of flowers. As well as moths
being pollinators day and night, and their caterpillars being an important food source for many birds, moths
are also great indicators of the health of our fowns and countryside. But despite these useful traits, moths are
generally under-appreciated. There are 2,500 species of moth, but populations are undergoing significant
declines in several European countries including the UK {where 50 species have been lost in a centuryl,
particularly in southern England. One such moth is the Garden Tiger (left) which was very common only 40
years ago and famous for its ‘woolly bear’ caterpillar {right). One of the potential drivers of their decline is
increasing light pollution and rising temperatures.

A common moth to look out for is the Hummingbird Hawk moth {below) which is found across the UK and in
a variety of habitats, from coastal areas to gardens, woodlands and urban areas. Moths come in all shapes
and sizes, and some don't even look like moths af all, e.g. the clearwing moths, look like wasps to stop
predators from attacking them!



Hoverflies

As well as being amazing fliers able to hover and dart about with speed, hoverflies are an important group
of pollinators because they make so many foraging visits fo flowers. Plus, the larvae of several common
species have a voracious appetite for aphids (right-hand photo), so they are a gardener’s friend! There are
over 280 species of hoverflies in Britain, with often more than 20 in a single garden but because many have
black and yellow markings people often confuse them with bees and wasps. However, hoverflies are totally
harmless to humans because they cannot sting and can be identified by having only two wings (one pair),
whereas bees and wasps both have two pairs. One of the commonest species is the marmalade hoverfly
which is quite easy to identify thanks to its alternating thick and thin black stripes (left photo below). It is
common for hoverflies to nest in banks of earth, or dead wood lying on the ground, so it's good to provide
these materials for them whenever possible.

Beetles

These are the largest insect group with 300,000 species worldwide and around 4,000 in Britain, which make
up around 40% of all our insects. They are easy to recognise as their front wings are hard, covering the
second pair of wings and the abdomen. All beetles have biting mouthparts but that doesnt make them
dangerous, it's just because they eat a variety of foods — from dung to rotting wood! Common examples
include the whirligig beetle — a small, shiny oval beetle that swims in frenzied circles on the surface of ponds
and slow-moving rivers; and ladybirds with their distinct red carapace and black spots. Their numbers are
declining which is bad news because as well as being pollinators, both adults and larvae eat aphids.



Wasps

Wasps are second only to beetles in terms of species numbers, with over 200,000 worldwide and only a
small number sting. Social wasps (that includes the common wasp) represent less than one per cent of the
total wasp species in the world and most aren’t yellow and stripy! Wasps are also pollinators of flowers and
crops; adult wasps don‘t need much protein, but they do need sugar, which they get from nectar in flowers.
There are several amazing wasps including the world’s smallest insect: the ‘fairyfly’ which is a mere 0.14mm
long and only lives for a few days. Despite this, it can play a vital role in agriculture, by laying its eggs in the
bodies of crop pests, thereby working as an alternative to chemical pesticides. And did you know that there
is a tree wasp? It looks very similar to a common wasp but has a longer and narrower face. It is an important
pollinator of figworts and helleborines and it attacks flies and aphids, feeding their chewed parts to its young.

What are symbiotic relationships in nature?

In the natural world, there are many kinds of relationships between different plants and animals. When both
sides benefit it is called symbiosis. Many relationships in nature can be understood as mutually beneficial. A
key symbiotic relationship is between insects and the flowers that they transfer pollen between. As described
previously, the insects collect pollen and nectar for food and the flowering plants get pollinated for
reproduction- to produce fruit and seed with genetic diversity.

How do plants attract pollinating insects?
Because pollination is a process that is necessary for the plant’s survival, they have evolved different ways to
aftract insects to them, to help ensure it happens. These include:



Scent

Many plants use scent to aftract insects. Research on bumblebees has shown that different flowers use scent
in a range of ways. Some plants simply aftract the insect to its flowers, whilst others use scent patterns, for
example the outer and inner petals smell differently, which ‘guides’ the insect towards the pollen at the centre.

Flower form

Insects have very different eyesight to humans and other mammals. Plants use flower shapes, colours and
patterns that are very distinct to insects which are designed to attract the insect’s attention and then to draw
it to exactly where the pollen is. Yellow, purple and blue are common colours used to do this (left-hand photo
below). Did you know that red flowers look black to many insects and so they are not attractive.

The shape and the way that petals are arranged may also encourage the bee to visit the pollen in the middle
of the flower (middle photo) as well as helping them to distinguish between different flowers and so
remember which ones are better sources of food.

Colour and light wavelengths

Insects can see ultraviolet {UV) light, so some flowers aftract the insects towards their pollen with patterns
that are only visible at UV wavelengths — which humans can‘t see. The photo below compares the same
daisy flower under natural light (left} and under UV light {right). Insects will see the UV fluorescence of flowers
guiding them to the nectar-rich landing amongst the petals.

Human impact

The form of a plant may be changed by humans when they create cultivars — this is when the plant traits that
are most desirable to humans are selected and kept during propagation by a gardener. Historically this has
happened extensively in tulips, hyacinths and orchids, among other plants. Unfortunately, cultivars can cause
problems for symbiotic pollination relationships because they are often produced to make the flower prettier
or bigger or more complex, and that may reduce the flower’s attractiveness and functionality to insects —
which is not desirable for the plant! This is why planting simple wild flowers is often recommended to
encourage pollinating insects.

2 Photos by SJB-Photo: Glow and UV negative daisy


https://www.flickr.com/photos/47650410@N04/4884097486/in/photolist-8rAh2m-2ajKG74-2cyS7qW-2ch94Xk-37GTR-a1TSgm-5qKST6-5pEJP-9RQbbM-VUSxA1-2mMNp-eckDQG-4dsio-qdQ8Ci-btNWWu-2mMMt-4WvKpD-5WYVqo-PdPW4-Pdigw-PdPSt-bxMuF9-5j3Rb-58tNuz-PdQ2v-39Q9A-dvNUVF-bLG81T-2QHg1-2e3TX4R-a1TSCJ-a1TSkd-5nZis-PDtdAN-6eHkR-hh59o-86aYnc-dVdCPP-5zk9h1-5qKEf-6A5hN1-9Qkcvx-a1TQVu-gsd5Q-agV1R-6Lepfz-2aFEY4m-6S2obu-h2Y57-hh5d6

Part 2: The lifecycles of pollinators

We need to know some basic things about pollinating insects so that we can understand how to best help
them in our gardens, balconies or windowsills through the year.

Insect lifecycles

Different species of insect spend different parts of the year in each stage of the insect life cycle. Some
hibernate over the winter and re-emerge in early spring {such as the queen bumblebee). Others are only
active in the height of the summer and spend the rest of the year as an egg. There is a lot of insect activity
going on in the background of our gardens and green spaces all the time, which is different for each species.
The variety of species and their lifecycles reflects just how complex our local ecosystem is - lifecycles must be
understood within the frame of time, habitat, and the change of seasons.

The lifecycle of a bumblebee

The start of the bumblebee year is around March or April, when temperatures start fo rise, and the queen
can emerge from hibernation in search of food. Eating protein-rich pollen helps to get her ovaries producing
eggs, so she can start a new colony. She does this all by herself and needs to find a suitable nest which,
depending on the species, might be underground (e.g. in places such as abandoned rodent holes, under
sheds and in compost heaps) or above ground (e.g. in thick grass, bird boxes, lofts or in trees). Throughout
April, the queen eats nectar and pollen {for sugar and protein} which she also stores in wax cups in the nest.
She then lays her first batch of fertilised eggs (females) in the comb and these are nourished with ‘brood food’
so that they grow info larvae. In May, the larvae have pupated inside the comb and young female
bumblebees emerge. These are the ‘workers’, so they start to forage on flowers for food to store whilst the
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https://www.youtube.com/watch?v=ppfgZb_nQus

colony develops and grows throughout June. Successive generations of workers build up the colony to a few
hundred bees at its maximum who provision and tend the nest. Between June and July the queen lays some
eggs which haven't been fertilised and these develop into male bumblebees. Other fertilised eggs which are
fed special food so that they turn into queens, emerge and mate with the young males during July and
August. Then, the males, workers, and the old queen all gradually die, and the nest disintegrates. The young
mated queens leave the nest to look for a nice hibernation spot, where they stay from October to March when
the process will start all over again.

Did you know?

¢ Depending on the species, bumblebee colonies are generally 50-400 members strong; this is far
smaller than a honeybee colony which can exceed 50,000 bees in the height of summer!

e Bumblebees (like honeybees) don't sleep - they are awake even during the night and keep working
away inside the nest where it is mostly dark anyway, even during the day.

e Bumblebee workers (females that aren’t a queen) have a very short life, living for about 5 weeks on
average. Honeybee workers only live one week longer during the busy summer months.

Food for baby pollinators

“Larval foods” are plants which are the laying ground for certain pollinators, so that when the eggs hatch info
larvae (e.g. caterpillars), they have a ready meal just under their feet. For example, the common cabbage
white or “small white” butterfly that we see a lot during the summer: their larval food are plants from the
Brassicaceae family; i.e. cabbages, kale, radish, broccoli, and horseradish are all tasty to them. The larva is
considered a serious pest for commercial growth of these crops.

Certain species (such as the Spinach Moth) are in decline due to less and less gardens growing their larval
food. The Spinach Moth has reduced over 90% in 40 years, and some say a key factor is less of their
specialised larval food, black currants and red currants are grown, and if so, dead twigs and branches are
cut back {this is where the eggs are laid). Eggs tend to remain on the branches all the way from July to March
and must be left undisturbed, so avoid cutting back bare twigs and branches in winter is one thing we can
do to help, or leave them in a pile once pruned. From March to April, the caterpillars feed on the leaves, then
spin some together fo create a cocoon inside - they may hang on the food plant or pupate among leaf debris
on the ground.

e You can create a “food for caterpillars” patch in your garden: check out the RSPB’s activity plan here.

e Leaving a wild patch with plants such as nettles, Alder buckthorn or purging buckthorn, Lady’s smock,
Garlic mustard, Birds-foot trefoil, Holly bush, Ivy... will make an excellent larval site for many
pollinators.

Spaces for hibernation and nesting

If you have enough space, you can provide nesting sites as well as larval food. Just by avoiding clearing up
too often can help - things like dried leaves, twigs, rotting wood and weeds are all ideal nest materials for
bees and moths. For example, the Hummingbird Hawk moth eggs are laid on Galium aparine, a “weed”
which has a huge number of common names including goosegrass, sticky willy, cleavers, catchweed,
stickyweed, sticky bob, stickybud, stickyback, robin-run-the-hedge, bobby buttons, and velcro plant! It is a
herbaceous annual. The fact that it is a common plant links to the fact that these moths are relatively common,
too, in a similar way that the cabbage white butterfly is also.


https://www.rspb.org.uk/get-involved/activities/give-nature-a-home-in-your-garden/garden-activities/growfoodthatcaterpillarslove/

Workshop activity: make a pollinator home

Bee homes

Bees and many other insects need places to nest, especially in the summer months. You can help by
making a simple bee hotel which is especially useful in urban areas where there may not be many natural
nesting sites available.

It's good to make your hotel with different materials and sizes because the various bees and insects have
different needs. Here are some ideas for you to choose from, or you could make more than one!

Simple bee hotel using a few recycled household items
You Will Need:

* A large, empty plastic drinks bottle

¢ A pair of secateurs and sharp scissors

¢ Some hollow bamboo canes

o String

1. Cut the top and bottom off the bottle to make a casing
2. Punch two holes in the bottle halfway down

3. Push the string through both holes to make a loop outside the bottle. Tie both ends and pull taut so the
knots sit just under the plastic

4. Cut the bamboo to the same length with the secateurs, so the canes sit just flush of the bottle. If it's very
tough, you could use a small hacksaw to cut it

5. Slot the canes into your plastic tube. Pack them tightly so they don’t fall out when you fip the hotel up

6. Hang your hotel in a sheltered, sunny spot, making sure it is level

If you have more time, you can follow Dan’s steps to create a bee block
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https://www.youtube.com/watch?v=VC9QUw1u22A

Lacewing hotel
You Will Need:

» A plastic drink bottle

¢ A pair of scissors

¢ Corrugated cardboard
® String

1. Cut the bottom off a large plastic drinks bottle using a pair of
secateurs or sharp scissors

2. Roll up a sheet of corrugated cardboard and slip it inside

3. Hang the bottle from its neck in a shrub or tree

Pinecone Ladybird hotel
You Will Need:

* Pine cones

¢ Chicken wire
e Scissors

e Sfring

What to do:

1. Cut a length of chicken wire 50-80cm long

2. Make a pile of pine cones in the middle, and lift up the edges to
make a bag around them

3. Fold in or cut out the excess
4. Tie the top of the bag together with string and hang the hotel in a sheltered spot in the garden

It's as simple as that. Enjoy watching bees and other insects move in - although they're called hotels, your
visitors will probably stay for at least a few months and if you're lucky, will settle down for the winter, only
emerging next Spring when some flowers start to appear!

If you want to make something more elaborate, you can find more guides here.
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https://www.daviddomoney.com/complete-guide-to-making-your-own-insect-hotel/

Part 3: A pollinator-friendly garden

For a wildlife-friendly, productive garden design that mimics a balanced, healthy ecosystem is best. Looking
into “Permaculture” approaches to gardening is a good place to start. Watch this video where Poppy
introduces the topic of permaculture.

“When we are designing a garden for pollinators, we want to keep this
complexity of nature in mind, the diversity of the natural world, and we

want to capture that in our spaces”

Create a “Nectar Bar” and plant larval foods.
Creating a nectar ‘bar’ or ‘cafe’ is simply to choose plants for your garden, balcony pots and planters that
provide nectar (and pollen) for insects. Here are some tips to encourage a wide variety of insects:

If possible, choose a sheltered, sunny spot

A herb garden is great for both insects and harvesting

Grow the same plant in clumps close fogether so that that pollinators can easily find them and
collect nectar from several flowers in one trip

Try to plant to produce a good long season of flowers — both early and late on in the year
Choosing scented flowers can help attract night-time moths to pollinate

Don't plant modern cultivated double flowers that are bred for show- many do not provide nectar!
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https://www.youtube.com/watch?v=OAOkm67bxws

See Mark Patterson’s video on making a pollinator-friendly windowbox- or plant these straight info the
ground to create a larger pollinator-friendly patch in the garden

Bird's-foot trefoil }

Workshop activity: map out your growing space
You can draw out your area be it a back garden or balcony or windowsill and research:

- Isit south or north facing?

- What kind of soil do you have?

- Isthere a water source nearby?

- Which areas are shady or sunny?

- Are there spaces to plant directly into the ground or do they need planters?
- Do you have space for a bee-bath or a bee-home?

Once you have got to know your space, make notes of plants you would like to fill your growing area with.
You can use Polli:Nation’s cards to match different plants to your space’s characteristics. Mark Patterson
from Api:Cultural has tonnes of downloadable resources and suggestions for pollinator-friendly plants, and
tailored documents for small spaces such as windowsills and balconies. His video is a great place to start.

Make a bee pond

Bees need water for several reasons: adding it fo honey fo eat (they can’t digest honey unless they dilute it},
to be able to feed their larvae the right food and for cooling their home in hot weather (they hang water
droplets up and fan air over them by beating their wings in a clever ventilation system similar to AC!). Bees
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http://polli-nation.co.uk/activity/plants-for-pollinators/
http://polli-nation.co.uk/activity/plants-for-pollinators/
https://www.youtube.com/watch?v=QQKTIJNtfHw

make hundreds of trips to find water every day in hot weather and you can help by creating a bee pond to
give them a local water source.

To make it safe for the bees, you need to put something in the water for the bees to stand on — which stops
them from falling in when they collect or drink the water. You can use stones and/or aquatic plants
depending on how big and deep your pond is!

Simple, small bee pond

1. Get a shallow dish - like a plant-pot saucer or a shallow bow!

2. Collect some small pebbles or gravel to add to it - these create islands for pollinators to land on

3. Place it at ground level in your garden/on your balcony or wherever you see pollinators

4. Fill saucer with just enough fresh water to come halfway up the gravel

5, Enjoy watching bees and other pollinators some for a drink and to collect water to take home with them
6. In hot weather you will need to refill the water every day or two because it will evaporate quite quickly -
so it's better if you can put the pond in the shade if possible.

Simple, larger bee pond
1. Get a container that is wider than it is deep — such as an old washing up bowl, a tub, a hole with a plastic
liner, or a preformed plastic pond. It's best if it is less than 0.5 m deep

2. Place the container in partial shade if possible but not under frees where dead leaves will fall in

3. Put in water up to halfway and add one or more rocks so they stick out above the water,

4. Optionally, add some plants. These can be submerged such as Elodea / Anacharis which are easy to
keep and can be bought in pet shops (where you can also get aquatic snails that will help keep the water
clean); or floating plants such as floating ferns or Frogbit which looks like a mini water-lily

5. No pump is needed because the water will be naturally filtered, but you may need to remove algae
which grows during sunny periods
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