Protecting and using Forest
Genetic Resources for a
changing environment

Stephen Cavers,
UK Centre for Ecology & Hydrology

‘Forest Genetic Resources for future resilient forests’
All-IUFRO Conference 2022, Vienna
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Future resilient forests?
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» ‘Resilience’ has multiple and dynamic meanings, but...
* Likely to be delivered by:

* some degree of diversity
* dynamic systems (natural or managed)

* Need to make best use of the diversity available to us
* Atspecies level this means genetic diversity

* Challenge: identify genetic diversity, bring it into use

UK Centre for
Ecology & Hydrology
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Case study: Scots pine in UK

* Native species

* ‘National icon’

* Reduced to ~10% of original area

* Persists in multiple small, fragmented
populations

These populations represent:

* Naturally selected trees
 Remaining pool of ‘indigenous’ diversity

UK Centre for
Ecology & Hydrology




Characterise
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Characterise

DNA variation
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Extensive trait assessment

e Growth

* Reproduction

* Phenology

 Disease tolerance
 Pest attack

 Leaf microbial associates

-> multiple potential traits of value

UK Centre for
Ecology & Hydrology




e.g. Dothistroma tolerance
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e.g. Bud burst phenol
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Protect
* National FGR Strategy

for UK Forest
Genetic Resources:

protecting the UK's unique‘:diversity
of trees and shrubs
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Protect

* National FGR Strategy
* In situ protection: Establishment of
conservation populations - ‘Genetic
Conservation Units’

EUFORGEN

EUROPEAN FOREST GENETIC
RESOURCES PROGRAMME

UK Centre for
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Protect

* National FGR Strategy

* In situ protection: Establishment of
conservation populations - ‘Genetic
Conservation Units’

NEWS

Home | Queen Elizabeth Il | War in Ukraine | Cost of Living | Coronavirus | Climate | UK | World | Busi

Scotland | Scotland Politics | Scotland Business | Edinburgh, Fife & East | Glasgow & West | Highlands

Alba ‘ Local News

Genetic reserve in Wester Ross to
protect Scotland's national tree

By Ken Macdonald
BBC Scotland Science Correspondent

® 20 March 2019

UK Centre for
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Contains OS data © Crown Copyright and database, right 2020

Protect

* National FGR Strategy
* In situ protection: Establishment of
conservation populations - ‘Genetic

Conservation Units’

Scottish Biodiversity Strategy
Post-2020:

A Statement of Intent

WP, | Scottish Government
Riaghaltas na h-Alba
M guvg.la-:ut

declared the first genetic reserve in the UK to
help ensure we maintain the distinctiveness
of our Scots pine and other species. »

UK Centre for
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B()l:l)lylilc [< e KEW GARDENS WAKEHURST KEW SCIENCE READ & WATCH LEARNING MEMBERSHIP

Sardens

Home » Wakehurst > What'sinthegardens » Millennium Seed Bank

Millennium Seed Bank PrOteCt

Learn about our scientific mission to protect wild plant biodiversity in our

underground seed bark * National FGR Strategy

* In situ protection: Establishment of
conservation populations - ‘Genetic
Conservation Units’

* EXx situ protection: seed collections ->
RBG Kew Millenium Seed Bank

K / About Kew | Kew videos | Scientific Research & Data | Business & Venue Hire | Ask Kew | %
CW

ROYAL BOTANIC GARDENS

Visit Kew Gardens | Visit Wakehurst | Plants & Fungi | Science & Conservation | Collections | Learn RSN« i@ GVl News

Where am 7 Home Kew Databases MSB Seed List

MSB Seed List query results

15 records returned

Show| 10 v |records Use the column sort arrows or refine your search using the column filters, or filter all column5|

5::?' Plant Name - Location m:::: ed Wild Ge"“;: ation ?ia:;liq :::’ to Summary
| | | | ] [ ] [ ]

643601 gﬁi‘;ﬁf Pinus UK 1983 Yes 68 73 O +)
643612 gﬁf Pinus UK 1986 Yes 8 8 (2 o
126498 g’li‘zgtﬁf Pinus UK 1998 Yes 60 60 O o
643624 gmng Pinus UK 1986 Yes 12 12 2 o
925500 gﬁ‘:‘;ﬁf Pinus UK 2017 Yes 03 03 O +)
643656 gﬁgﬁi‘:‘p- Pinus UK 1986 Yes 20 20 O (+)
925037 gmgtﬁf Pinus UK 2017 Yes 93 96 O (+) U K Ce nt re fO r
045534 Qﬁf—f Pinus UK 2017 Yes 83 83 0 o Ecology & Hyd rology
876932 gﬁiﬁtﬁf Pinus UK 2016 Yes 68 70 O %)
876044 T INACEAE Pinus UK 2016 Yes 95 03 O +)

sylvestris



Disease tolerance Height
Use = , e

Selecting ‘best’ trees from
test trials

Estimated potential gains:

10% height
149 DNB tolerance

Feed into breeding
programme

Plus: genomic tools to
accelerate selection

_q..:.-.
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Inverewe (NW, FW)

Field Site
Glasshouse
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= = Pinewood Seed Zones
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Contains OS data © Crown Copyright and database

right 2020

Seed Bank Trlals
Kew/

ROYAL BOTANIC GARDENS

Breeding
Programe

Tree improvement
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GR protection in the tropics

hallenges:

* High species diversity
* (Climate change impact more acute?
* High number of useful tree species

SEKU

Agroforestry ‘< W it G
Centre -
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Case study: Moringa spp in
Kenya
* Native & introduced species included

* Highly valued, multipurpose species
* Fast growing

UK Centre for
Ecology & Hydrology




Characterise
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Agro-ecological zones
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Kenya agroecological zones, Kogo et al., 2019
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Height at Ramogi

Test

» High genetic variation for | i }
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* Height

* Productivity

* Pest tolerance

* Drought tolerance

Mean height (cm)

* Geographic variation evident
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* Next steps: |
* Protect 0
* Use (downstream trials) Population / family of origin

UK Centre for
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Conclusions

* Alink from conservation to use can be valuable

* Genetically diverse populations offer high potential for selection

* Systematic link from wild gene pools to production can help secure genetic
diversity

* Test widely to bring into use: multiple traits & sites

[ssues:

* Urgent need to extend approach to more species

* Need to make process more dynamic & responsive, especially in the light of
rapidly changing environment - genomic tools?

* How to handle areas of high diversity?

* Balance effort with potential use - prioritise species with high end use potential

UK Centre for
Ecology & Hydrology
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