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Benefits of biodiversity

Plant biodiversity

A range of plants means that we can mitigate against the risk of any one crop plant failing. Because they have
different root structures and varying demands for water and light, each plant can find its own place to thrive. This
contrast with the stressed plants in monocultural orchards or arable field that will all need light and water at the
same time. Healthier plants will have higher yields and require less management.

Plant polycultures can also provide food throughout the year for humans and other animals. In addition, they
provide physical protection against extremes of weather and temperature. This higher stability of water, wind
speed and temperature leads to higher yields.

Animal biodiversity

Encouraging wide-ranging species, e.g. birds, invertebrates and nematodes and a complex food web means that
there are lots of connections between predators and prey. Any individual species is less likely to be able to
dominate. This means it's much less likely for any one organism to be considered a pest or problematic disease.

Orchard managers will want to encourage a wide range of pollinating insects to increase the amount of flowers
that are fertilised and therefore increase their fruit yields.

Some of the wildlife associated with veteran trees is at risk of extinction and so it's essential to protect and
encourage these species.

Children from Marks Gate Primary school spot invertebrates

on hawthorn hedge at Padnall Lake orchard, Dagenham.
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Mosaic of habitats

Orchards and forest gardens can contain a huge range of habitats for flora and fauna (plants and animals)

e fruit trees —especially if they are old and with veteran features
e shrubs, scrub and hedgerows

e patches of herbaceous perennials

e meadow or grassland

e pondand pond edge

e boggyarea

o leaflitter or mulch

e deadhedge or wood pile containing damp wood
e drydeadwood

e bare or uneven soil*

e stonyareas

e introduced shelters: bird/bat boxes, bug hotels

*In ridge and furrow orchards (where ridges were created to deal with heavy, wet soil), trees will be planted on
long raised mounds. This provides an additional habitat.

Continuity of habitat

The veteran orchard tree habitat is especially unique. As old trees die out, it's important to provide younger trees
that will become the essential habitats of the future. Ideally the younger trees will be on vigorous rootstock
because these trees are more long-lived.

The edge effect
Species A is adapted to living in habitat 1.
Species B is adapted to living in habitat 2.

Habitat 3 isn't ideal for A and B, but they can live/grow there. However, because A and B aren’t ideally placed,
species Cand D can also live there.

A B

habitat 1 i habitat 2

Because orchards have multiple habitats this increases the number of biodiverse edges.

@ © The Orchard Project 2025
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Orchards within the landscape

The size of individual orchards and the amount of wildlife they contain aren’t necessarily related; small orchards
can contain just as many species as large ones. However, this may be dependent on the connectedness of
suitable habitats within the landscape, so that wildlife can move from one site to another (wildlife corridors).
Linking such habitats may also improve the ability of wildlife to adapt to climate change. As such, orchards and
forest gardens can provide oases for wildlife within an otherwise intensively farmed or urban landscape.

Traditional orchards and veteran trees

The term ‘traditional orchard’ was coined around the end of the 1980s to distinguish low-input orchards from
their modernised counterparts. Traditional orchards are usually seen as widely spaced standard form trees, on
vigorous rootstock, growing in grassland. In the past they would have been grazed. However, sometimes they
were underplanted with additional crops.

In 2006 an intensive wildlife survey was done on three such orchards in Worcestershire:. The results proved what
had long been suspected by ecologists and conservationists: that they formed an important biodiverse habitat. In
an area totalling just five and a half hectares, 1,868 unique species were recorded which is equivalent to about
£4.5% of all known UK species.

This supported ‘traditional orchard’ being added to the list of priority habitats used by government. In 2008, the
definition was published for use with the Habitat Action Plan (HAP). Between 1992 and 2012, the traditional
orchard designation was added to the UK'’s Biodiversity Action Plan (BAP). >

In the latter half of the 20" Century the total area of orchards managed in a low intensity way declined by around
90% making their conservation a high priority. The area of land currently allocated to traditional orchards is
about the size of Wigan. The amount of land lost since 1890 equates to an area the size of Greater Manchester.
HAPs and BAPs have since been disbanded, but the Priority Habitat and Species lists remain in place.

The People’s Trust for Endangered Species (PTES) has done extensive research and created a traditional orchard
map of the UK: https://ptes.org/get-involved/surveys/countryside-2/traditional-orchard-survey/orchard-maps/

Traditionally managed orchard at Wisley, by Ella Hashemi,
The Orchard Project.

* http://publications.naturalengland.org.uk/file/70007
> https://jncc.gov.uk/our-work/uk-bap/#uk-bap-priority-species-and-habitats
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Veteran tree habitat

e

. SSrep
AR

N )
%\) ‘\

1 Major deadwood
Sunbaked aerial deadwood/desiccated
wood (longhorn beetles)

2 Upper crown - small cavities

Dry rot holes (birds, bat roosts indicated

by urine stains, hornets)

3 Crown limb - large cavities
Red, white or brown rot (stiletto flies

cardinal, click and darkling beetles. Barn

owls)

4 Fungal growth on limb
Fungi on bark (wood awl flies, false
ladybirds)

5 Snag/stub

Large surface area for egg laying and fungi

(cardinal beetle)

6 Bark with fungal growth
Fungi on bark (wood awl flies, cardinal
beetles, false ladybirds)

lllustration: Neville Fay

Biodiversity

7 Broken limbs

Broken ends provide large surface area
for egg laying and fungi

8 Weak fork with included bark

Nest site (birds, squirrels, rove beetles,
micro-moths)

9 Water pools

Collected standing water (hoverflies,
water beetles, drone flies)

10 Flux on bark

Established sap runs (sap beetles,
hoverflies, fungus gnats)

11 Scar tissue from old wound
Damaged loose bark (bark beetles, false
scorpions, spiders)

12 Bracket fungi

Heart rot prepares wood for invertebrates

(fungus gnats, fungus beetles, noble chafer,

darkling beetles)

13 Delamination of wood

Exposed wood and peeling bark
(spiders, sap beetles, cardinal beetle)
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14 Subsiding major limb

Fracture can produce shattered stub habitat

15 Fallen limb

Fallen timber provides wet rot habitat:

leave in partial shade

16 Lightning strike

Burnt wood (flat bugs, false weevil, smoke flies)
17 Fungal colonisation of root

Damaged loose bark (bark beeltes, false scorpions
and spiders)

18 Basal cavity

Hollowing trunk (cardinal beetles, lesser stag, crane
flies)

19 Rot hole in trunk

Soft-textured white rot (lesser stag, rhinoceros
beetle combhorn crane flies

20 Root damage from browsing

White rot (stag beetle, hoverflies, combhorn
crane flies)
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Biodiversity surveying techniques

Biodiversity surveys
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Surveys provide crucial information about the condition of individual trees and the orchard as a whole. Any

measurements provide a baseline for showing how biodiversity can change over time and help determine the
management approach. Try to be as methodical as possible, e.g. take the same kind of samples at the same time
of year. Use the National Biodiversity Trust to learn more and upload findings: https://nbn.org.uk/ .

Flora

‘Higher’ plants
e Fungi

Ferns, mosses and liverworts
Lichens

Flora: higher plants

Timing: spring, summer
Complexity: medium
Expertlevel:  easy
Quadrats

Special equipment:

e Field guides;

e Fieldlens x 10;

e Anything to make a quadrat (wood, plastic, pegs and
string etc.);

e Map of site;

e Tape measure; and

e Sample bags to collect plants you can’t ID in the field.

Transects
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Fauna
¢ Mammals

e Birds
e |nvertebrates

e Amphibians and reptiles
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This is a line that you take all the way across the site, taking samples at regular intervals.

For both quadrats and transects, record the range of species and count their frequency. Also record the location

of the samples.

@
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Fixed-point photography
Special equipment:

e (Camerg;

e Tripod;

e Markers for tripod position; and
e Trail camera.

A . &

Glaciers ©

ol
usgs.gov

This type of measurement could be used to compare the extent of a veteran fruit tree or the lichen that is
growing on it.

@ © The Orchard Project 2025
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Flora: fungi

Timing: summer, autumn
Complexity: medium
Expert level: medium

Special equipment:

Field guides;
Field lens x 10;
Map of site; and

Compartmentalised box or open-weave net bags for sample col-

lection.

Additional notes:

Do direct searches rather than quadrats;

Count fruiting bodies;

Fruiting is sporadic so do repeat surveys — at least five years;
If fallen wood is moved, put it back in the same place; and
Mark finds on map and give samples a corresponding code.

Detailed analysis of fungi:

Special equipment:

Black pastel paper;
White card or high gsm paper; and
Compound microscope/slides etc.

Features for identifying fungi:

colour of spore print

habitat

substrate

number of fruiting bodies (sporomes)
season

odour

habit — spread, clumps, trooping, etc.

@ © The Orchard Project 2025
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Pink waxcap - Hygrocybe calyptriformis
iStockphoto © MortenChr

! - et =
Pluteus cervinus spore print © Steve Oram
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Flora: lichens

Timing: Any time, but will look different when wet
Complexity: medium
Expertlevel:  very difficult to identify to species

Special equipment:

e Field guides;

e Fieldlens x10;

e Map of site including tree positions;
e Small paper envelopes; and

e Camera.

Additional notes:

e Monitor colonies — fixed-point photography

Flavoparmelia caperata
e Oftenlocated in the canopy — difficult to access

e Sensitive to pollution (air, dust, acid rain, etc.) and environmental changes (shading, tree death, manage-
ment, grazing, pH changes)

e Cryptic - identification best left to specialists for many species

e Mark colonies on map.

Cladonia fimbriata

@ © The Orchard Project 2025
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Flora: mosses and liverworts (Bryophytes)

Timing: during wet or humid weather
Complexity: easy
Expert level: Nigh impossible to identify to species in many cases

Special equipment:

e Fieldlens x 10;

e Map of site including tree positions;

e Dissecting microscope;

e Paperenvelopes;

e The Moss Fauna of Britain and Ireland (aka “Smith”);
and

e Mosses and Liverworts of Britain and Ireland: A Field
Guide.

Additional notes:

e Afew species are readily identified, many are ex-
tremely cryptic

e Countindividual units, clumps or cushions — mark
each out with white plant label and count the tags

e Mark colonies on map

e Keep dried samples in paper envelopes —re-hydrate
to study under a microscope

Grimmia pulvinata © Steve Oram

@ © The Orchard Project 2025
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Fauna: mammals

Timing: depends on species

Complexity: some methods are easy, others more
complicated, suitable only for specialists

Expertlevel: ~ many are easy, fun for children to do

Using Specialist Equipment
Special equipment:

Daytime observations
Special equipment:

Field lens x10;
Field guides;

Hair tubes;

Live capture traps;

Camera traps; ;

) Nest tube with dormouse net
Footprint tunnels;
Binoculars;
Torch; and

Bat detector.

Endoscope
Binoculars

Longworth traps for live trapping

Additional notes:

Easy to observe signs of wildlife during the day
Fun for kids

Cheap endoscopes available that can connect to
phones (they aren't brilliant though!)

Look for spore — droppings, nibbled nuts, grazed
plants, tracks etc.

Endoscope search © PTES

@ © The Orchard Project 2025
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Night time searches

e  Go out looking for wildlife at night

e Fun activity

e Bat detector apps being developed —reducing costs

Torchlight search © Freddie Packe

Footprint tunnels ofiv quet 2e13

. . i
Special equipment: Hovioustle Pate
e Tunnel;

e Footprint guide;
e Catfood; and

e Carbon dust and vegetable oil. e
Additional notes: e L '
vy 079 . X
e Cantrack many small species including carnivores, rodents, rabbits, ' k. .“'&o .
squirrels, mice g (AT
NG " N
e Presence/absence, not abundance _} , .4;",,.'. :'0_"
e Record and keep data AT

e Records species unlikely to be observed in the field o /9
e Children can help

Camera traps
Special equipment:

e Cameratrap

Additional notes:

e Cameratraps are not cheap and could be stolen if in
an urban area
e Limited field of view

Fox and hedgehog © lan Holdsworth

@ © The Orchard Project 2025
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Fauna: birds

Timing: Seasonal, daytime
Complexity: medium
Expertlevel:  alllevels

Bird watching
Special equipment:

e Binoculars
e Field guides

Additional notes: -
Blue tit © Stephen Oliver

e Lots of books available
e Timed count can estimate abundance

Fauna: invertebrates

Timing: normally done in dry weather
Complexity: various
Expert level: many species difficult to ID and some methods require expensive equipment

Observing invertebrates
Special equipment:

e Lots - depends on survey
e Fieldlensx1o0
e Field guides

Additional notes:

e Key to measuring site biodiversity

e Verydiverse needs

Hazel leaf-roller, Apoderus coryli © Steve Oram

e Many different methods for surveying

@ © The Orchard Project 2025
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Sweep net surveying
Special equipment:

Additional notes:

Deadwood habitats
Special equipment:

Additional notes:

Nets;

Pooters;

Field guides;

Killing jar; and

Pre-labelled sample bags or pots.

. . . . Sweep net © http://www.nhm.ac.uk
Surveys for day-time active, mobile species P pel

Sweep in a figure of eight

Walk into the sun to keep your shadow behind you

Pooter catches to get a closer look. Samples can be killed and saved for later ID
Surveys should be timed transects and marked on a map — repeatable and comparable
Record weather conditions

Numbers of species can estimate abundance but best only to detect presence

Spoon on a stick; and
Endoscope.

Provide all types of deadwood — dry standing, fallen, canopy, inside
trunks and branches

Scoop debris from trunk cavities

Replace fallen deadwood in original position

Destructive surveys of trees being removed

Credits: Upper picture, Jo Homan. Lower, Steve
Oram

@ © The Orchard Project 2025
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Beating tray or sheet
Special equipment:

e  White tray or umbrellg;
e White sheet; and
e Sturdy stick.

Additional notes:

e Samples crawling invertebrates from bushes and tree
canopy

e Many flying insects will escape

e Unstructured, not really repeatable. Presence only.

e Pooter samples for closer inspection

e Samples can be preserved for later ID

Malaise trap
Special equipment:

e Malaise trap; and
e Killing jar with 70% alcohol.

Additional notes:

e Surveys for night-flying species

e Surveys should be for a set time and record carefully
the position and height of the trap — repeatable and
comparable

e Collect samples at the same time each day

e Record weather conditions each night and any signifi-
cant environmental changes

e Good at calculating abundance as well as pres-
ence/absence

e Always destructive. Nets are expensive to buy

Biodiversity surveys

CFI awardingqé)
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Students using a beating sheet

Malaise trap, in situ. By Ceuthophilus - GNU Free Documentation
License, Wikimedia Commons.

© The Orchard Project 2025
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Pitfall trap
Special equipment:

Preservative solution (anti-freeze works);
Watertight container;

Tube; and

Slate and stones or similar for lid.

Additional notes:

Surveys for ground dwelling species

Set several traps in a transect line and record their posi-

tions

Traps should set for a defined time — repeatable and com-

parable
Record weather conditions each night
Records presence only

Biodiversity surveys
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2.5 cml |_

A ] Plastic or
glass pot
12 6ii < Plgsti_c
drainpipe
— Preservative
X solution

Section through pitfall trap in situ

Pitfall trap, in situ. By Ceuthophilus — GNU Free
Documentation License, Wikimedia Commons.

Best results if destructive — preserving fluid is optional, but essential if leaving for more than one night, even

then predators will eat some of the catch

Tulgren Funnel
Special equipment:

Funnel;

Mesh;

Light source;

Container;

Field lens x10;

Dissecting microscope; and

Preservative solution (70% alcohol/ether, or 50%
washing-up liquid).

Additional notes:

Surveys for soil fauna

Surveys presence and abundance

Record weather conditions for the hours before sam-
pling

Many catches are microfauna so a dissecting micro-
scope is ideal, but not essential

Tulgren funnel set up U y
\\ 4 Sun or
electric
— light
& ~
KN

Tulg is
— ulgren canister
Coarse mesh grid

——

7 Soil sample

Fine mesh grid

Tulgren funnel

Sticky tape
Sample data label

Collection vial

.

70% alcohol

Image from Terrestrial Invertebrates © CCD Tingle

© The Orchard Project 2025
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Fauna: amphibians and reptiles

Timing: Reptiles only bask on sunny days
Complexity: easy
Expertlevel:  difficult to identify to species

Special equipment:

e Carpettiles;
e Logpile; and
e Pond

Additional notes:

e Lay carpet tiles or other flat pieces of material out in
the sun

e Build a hibernaculum

e Search deadwood log piles —replace logs

Common toad (Bufo bufo) © PTES

@ © The Orchard Project 2025
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Practical surveying 1: tree and standing deadwood surveys

You will be looking for:

Invertebrates, fungi, mammals, birds and bats that are feeding off or living in and around dead wood.

Resources:

FSC guides
Hand lenses
Reference books

Collection jars x4

Steps

Identify the micro-habitat e.g. tree cavity/ standing deadwood/ beneath bark/fallen deadwood

Look for dead invertebrates and invertebrate evidence — e.g. poo (frass), slime trails, webs, exoskeletons,
pupal cases. Collect a sample from each habitat in a jar. Record how many different types of invertebrate (or
invertebrate evidence) you think you've found.

Turn your attention to fungi on the chosen habitat. Look for fruiting bodies and hyphae. How many different
types of fungi can you find? If you have time, photograph them.

Look for signs of mammals, e.g. nesting material, droppings and pellets, feeding debris, tooth and claw
marks, remains.

Look for signs of birds - nesting material, droppings, foraging signs, feeding debris, poo.

Look for signs of bats - Droppings, potential roosts, moth wings.

If there is time, try to identify what kind of invertebrates and fungi you have spotted.

=

Credit: Jo Homan

@ © The Orchard Project 2025
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Practical surveying 2: orchard floor surveys

You will be looking for:

Plants and animals living around the fruit trees.

Resources:

FSC guides

Hand lenses

Page 173-175 of course book
Reference books

Collection bags x4

Steps

flora

1. Assess the rough distribution of shrubs, herbaceous perennials, groundcover plants and grassland/annuals,
e.g. draw a rough flora map.

2. Use the indicator plants lists a few pages ahead to get a sense of if the land has been ‘improved’/cultivated in
the past. Are plants wild or do they look introduced? Just focus on the plants you immediately recognised or
grasses you could spot.

3. Focus on groundcover plants, grasses and annuals. How many different types of plant can you find? Collect
some samples in the collection bags.

4. If you have time, identify some of the plants you didn’t immediately recognise.

Fauna

1. Look for evidence of mammals such as tracks in soft mud, prints, fur traces on fences and against shrubs,
holes, dens, desire lines, grass tunnels and poo.

2. Use the evidence from the reptile mat, tracking tunnels, nesting tubes and camera tracks to identify some

mammals and possibly reptiles.

Credit: Jo Homan
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Practical surveying 3: invertebrate and active bird surveys

You will be looking for:

Invertebrates and birds —anywhere but on dead wood.

Resources:

FSC guides
Hand lenses
Reference books
Collection jars x4
Sweep net
Pooters

White sheet and white umbrella

Steps

Birds

1.
2.

Do a timed count of active birds — e.g. how many birds do you count over the space of a minute?
How many different types of bird did you see?

Invertebrates

1.
2.

Choose a habitat to focus on, e.g. brambles, shrubs, tree leaves, long grass, short grass, boggy ground.

Use the white sheet and umbrella to collect invertebrates that you shake or beat from the brambles / shrubs
| tree leaves. Do a timed count of eggs and larvae over the space of two minutes. Collect samples of inverte-
brates you found in a jar. How many different species did you find?

Use the sweep net to collect invertebrates from long grass and the pooter to get a good look. How many
different species did you find?

Use the pooter to collect invertebrates from short grass and boggy ground. How many different species did
you find?

If you have time, try and identify some of the invertebrates you didn't immediately recognise.

Credit: Jo Homan

@ © The Orchard Project 2025



"'IE OR(“ARD Biodiversity surveys : %)
- CFl awardin
.@. pROI ECT developing qualifications diffgerent\y

Practical surveying 4: lower plants and soil health

You will be looking for:

Fungi, lichen, and bryophytes anywhere but on deadwood.

Resources:

FSC guides

Hand lenses

OPAL Lichen identification guide x5
Reference books

Collection bags x4

e Trowel

Steps

1. Fungi-how many different types of fungi can you see (not on wood)? Look for fruiting bodies and hyphae.

2. Lichens —use the Opal guide to see what the level of air pollution is like.

3. Bryophytes (mosses and liverworts) — how many different species can you count in the sward, hedgerows
and bark?

4. Use the trowel to take a sample of subsoil. Do the ribbon and ball test.

5. If you have time, look at the indicator species a few pages ahead of this, to get a sense of the soil condition

and type.

Credit: Jo Homan
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Biodiversity survey, Dick Turpin Orchard

Trees

Preliminary survey found 3 apples (1 fallen over) and 1 pear behind car park, 4 apples and 2 plums in front of
Cuckoo Hall. Age: 80-100 years

‘Bramley’s Seedling’, ‘Blenheim Orange’, ‘Peasgood Nonsuch’

Biodiversity highlights & habitat

Inonotus hispidus -shaggy polypore.

Dorcatoma substriata —wood borer beetle.
Lucanus cervus - stag beetle.

Celastrina argiolus - holly blue butterfly
Sympetrum striolatum - common darter dragonfly

Veteran trees; we found larvae of rare beetle
Dorcatoma in bracket fungus. The gravel pits behind
are due to be landscaped as leisure conservation
area for bird and wildlife, with meadows, ponds and

woodland.

Lots of standing deadwood in trees.

Following the general survey and biodiversity survey we made several interventions to preserve the life of the
trees and maintain biodiversity:

e Planted new trees to ensure continuity of habitat for any invertebrates that might live in the existing, veteran
trees. We planted '‘D’Arcy Spice’, ‘Chelmsford Wonder’, ‘Ashmead’s Kernel’, ‘Peasgood Nonsuch’, ‘Bramley’s
Seedling’. These were on a range of different rootstocks.

e Halo pruned around some of the more congested trees to encourage epicormic growth. Ring barked young
Prunus suckers.

e Propped leaning tree.
e Weeded around phoenix tree.
e Clipped ivy at base of overgrown trees to reduce chance of windsail.

e Mulched around the tree bases to rejuvenate soil and reduce any compaction.

@ © The Orchard Project 2025
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