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The Living Collection
A 344 Families

A 2721Genera

A 13750 species

A 163 countries

A 60.8%6 wild origin

A 16 Plant Heritagesollections
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Trees with the greatest number of individualdmaterleith

o

Taxudaccatal277 - Conservation Hedge
Saxegothaeaonspicua209 - Conservation Hedge
Prumnopitysandinal63 ¢ Conservation Hedge
Betulapubescens142

Pinussylvestrisl03

Sorbusaucuparial00

Juniperuscommunis60

Magnoliastellata60

Betulautilis 58
Betulapendula 47
Corylusavellana45
Alnusglutinosa43
Pinusnigra40

Thujaplicata35
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Chamaecyparirmosensis30




Champion Trees
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‘Rockanije’
UK & Ireland Champion Tree
Girth & Height
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Current Challenges

Climatechange and the Living Collection

- Inthe last 15 years we have recorded the coldest,
warmest, driest, wettest and windiest spells of weather

- Extreme and unseasonal temperatures both warm and
cold throughout the year

- Longer drier spells, particularly in the spring/summer

- Conversely more intense rainfall events has led to
flooding and to an increasing average rainfall.

- These subtle changes to the climate are and will
undoubtedly have short, medium and long term

Impacts on the trees within the Living Collection.




Current Challenges

Climate change challengedkainfall

A More rainfall extremes over the year

A Drier springs.

A Wetter autumn/winter

A Above average winter rainfall

A More intense/heavier rainfall throughout the year

A Problems associated with fluctuating water table.

A Requires installationf more effective drains and SUDS
A Increased usef mulches to conserveater
A Increased need to irrigate

- A Ensure thathe righttree is in the righgarden and location
e g within each garden.



Fluctuating water table has impacted
on trees both young and old




Current Challenges
Climate changeTemperatureextremes

A Mild winter/springsthen unseasonal late frosts
A Milder winters
A Warmer summerg record July 2022

A Fluctuating temperatures throughout year but
particularly in spring and autumn

A Extremes of temperature camw be
experienced at any time of year

A Extendedperiods of hot weather 80C plug
arenow anticipated more frequently




CurrentChallenges

Climate change challenge®Vind

A 7 _ ' A Severe wind events are happening more frequently

| i g throughout the year, not just over the winter monthsut

alsoduring the springsummer and autumn.

A Increasing damage the plants within the Living Collection
particularly trees.

A Scale and extent of devastation.
A Damage to infrastructure.
A Resultant garden closures.

A Associatedadditional clearance costnd loss of income.
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2 Met Office

Wind gusts
Generally 50-60 mph
> 75 mph locally
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6 June 2022




Climatechangechallenges;increasing Temperature

A Short, medium and long term consequencetprolonged dry
weather and record high temperatures 30C July 2022 Edinburgh
and Dawyck

A Plants particularly mature treedegin to suffer and require sustained
irrigation ¢ potential to hasten long term decline
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Climatechallenges;
Severe Winters

A The recent cool weather in December 2022
and with the winters of 2009/10 and 2010/11
perhaps two of the coldest winters in living
memory.

A Resultantdamage andlossof Ot ender 6

A Damage to infrastructure i.e. freezing pipes
and associated repair costs.

A Additional heating costs.

A Additional operational costs in keeping garden
open.
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Picturesque but potentially damaging
to trees
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Warm dry Julgrecord breaking 31C



The key longterm climate
change trends for Scotland

are.

A Weather will remain variable, it may
become even morevariable

A Typical summewill be hotter and
drier

A Typical winter /autumn will bemilder
and wetter

A Significant variation

We can also expect to see:

A Increasedsummer heat waveswith
extreme temperatures and drought

A Increasedfrequencyand intensityof
extreme precipitation events

A Reduced occurrence of frost and
snowfall

A Sea level rise
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*The projected values are for summer mean temperature under high emissions scenario



Drought

Thereis some evidence suggesting in fututleere will be less
drought on the west coast and more drought in the central highlat
of Scotland.

However-

A Uncertaintyis highc models used define drought basically as a
precipitation deficit, but temperature plays a role too, so they n
underestimate summer drought

A Modelsuse quite long droughts {88 months) so the summer
decrease and winter increase in rainfall will be having opposite
effects, so summer droughts might not get picked up. Only one
modeltries to separate dry (Apbep) and wet (Od¥lar) seasons.
Theone study that looks at 2020s, 2050s and 2080s only finds

increasen central Scotland drought intensity in the 2080s.

In conclusionit is quite uncertain. This mostly reflects uncertainty
rainfall projections, but also in what is meant by a drought, for
example, how long a period of low rainfall is needed before the
'system’ of interest is under stress.
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Met Office

Mean Temperature

Summer Average =’

1961-1990
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A word ofcautionhowever we
will alsoneed to consider rainfall
andseveralother climate
variables.

A Including;c cloud coverfog, wind
and lightning incidence

A Wind speed valueare
particulalrlyuncertain in part
due tothe lowconfidence in
projecting futureNorth Atlantic
winter storm tracks



Current threats

PlantHealth
at RBGE




Kalopanax
septemiobus

A Armillaria sp.




The incidence of tree pest and disease introductions 192018

Eight toothed spruce bark beetle

Zig zag elm sawfly
riental Chestnut Gall

Wasp
Sirococcus blight

Pre 1990 4
Post 1990 19

Asian Longhorn Beetle
Ash dieback
Phytophthora austrocedri
Chestnut blight
Phytophthora lateralis
Pine tree lappet moth

Oak Processionary Moth
Massaria

Phytophthora kernoviae

Horse Chestnut leaf miner

Phytophthora ramorum

Dothistroma

Gypsy Moth

orse Chestnut bleeding
canker

Phytophthora alni

Acute Oak Decline

: Dendroctonus micans
elm disease

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
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Phytophthoraat RBGE

Phytophthoraspp. are extremely concerning.

P. ramorumn particular is likely to impaetll our
gardendor many yearso come.

Species already infected and removed since 2008 at
Benmore includéagnolia RhododendropKalmia
and Osmanthus

P. ramorunconfirmed on larch this year at Benmore.

Recently first finding dP. ramorunon Sciadopitys
verticillata(Japanese umbrella pine).

New Phytophthoraspecies are being discovered
(e.qg.,P.pluvialisat Benmore).

P. austrocedrnaving an impact on juniper and exotic
conifers Kanthocyparizvietnamensiy at Edinburgh.

First finding ofP.cactorumon Araucariaaraucana

P. pseudosyringaen Nothofagusat Logan and

Edinburgh. P.pluvialisinfecting a atureTsuga
Many morePhytophthorad LIS OA Sa 2 dzi G K S Nigesephyllac.130y.0) at Benmore.
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llatanfected withP. ramorumat Benmore site.

IC

S. vert

austrocedrat Edinburgh site
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Impact- removal of Juniperusigidainfected with P.austrocedrin the Rock Garden Edinburgh




Phytophthora ramorum
on the Larch at Benmore
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Currently large areas of Larch being felled in the forests
surrounding Benmore due to being infected with

There have been and are a numberRrpositive cases
found in the Larch and other plants at Benmore

Current plan is to remove all shelter belt Larch over the next
5 years to mitigate the risk to Living Collection

Logistical challenge of removing circa 350 trees, many of
which are over 25m tall without damaging the Living
Collection

RBGE Team is working closely with Forestry and Land
Scotland and Forest Research




Current impact- removal ofLarchinfected with P.ramorumat Benmore

Future impactc scale and cost of the required removal barchinfected with P.ramorumat Benmore and surrounding

area




Emerging issues

Dendroctonus micanSpruce Bark Beetle dRiceal Spruceat Dawyck

Impacts i First detected in 2020 with noticeable damage i see image below- to mature
Picea species at Dawyck.

Action - Forest Research working with Dawyck team have released relatively low
numbers [25] of biological control Rhizophagugrandisin 2021 in key locations.

Future Actiong Monitoring control and condition of trees particulamicea
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Case Study »

Cedrusibanii

A Planted1849

A Canopy damagedinder weight of
snow2010

A Tree reduce®011

A Subsequently infected with
Sirococcusonigenus

A Removed 2021




Sirococcusonigenus




