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How do we currently select 
trees?



Do you currently source guidance from:

Tree Nursery Catalogues dominated species 
selection decisions across all major 
professional groups (Landscape Architects, 
Arboricultural Consultants, Local Authority Officers).

Always Mostly Sometimes Never
Dendrological literature 9% 20% 54% 16%

Online selection tools 3% 17% 58% 22%

Tree nursery catalogues 12% 48% 38% 1%

Recommendations from a 
tree nursery

4% 18% 67% 10%



Other sources of important to selection 
decisions
• 37% identify ‘experience’ as being 

important to selection
• Only 4% mention that they visit 

nurseries or botanical collections.

“Many of the nursery catalogues offer conflicting advice”

“Never depend on nursery catalogues alone”

“Hard technical information is very difficult to come by with nursery information often being very superficial and based on aesthetic features.”
Magnolia ‘Caerhays surprise’



Focusing the priorities of selection 
guidance

Ranking of characteristics that are most important 
for your tree selection decisions:

1. Potential mature tree size and form
2. Environmental tolerance – Drought most important
3. Suitability to planting site soil
4. Susceptibility to pests and diseases
5. Future maintenance requirements
6. Aesthetic qualities
7. Leaf phenology
8. Native vs. non-native
9. Cost of material
10. Leaf form 

Other notable mentions:
• Salt and pollution tolerance
• Conflict potential
• Wildlife and ecological value Quercus castaneifolia, RBG Kew



A Need for Guidance…



Figure from: Hirons and Sjöman (2018)



Thriving or Surviving?

Photo credit: 
Duncan Slater



Site – Climate, habitat and provenance
• UK – Temperate 

oceanic climate (Cfb)
i. Mean temperature of the 

coldest month > 0 oC
ii. Four months with a mean 

temperature > 10 oC
iii. Warm summer (warmest 

month mean <22oC) 
iv. No pronounced dry season

• We also adopt trees 
from adjacent climates



The importance of tree succession

Figure from: Sjöman et al. 2017

Figure from: Hirons and Sjöman 2018



Sucessional status can be vital to establishment

Photo credit: 
Henrik Sjöman



The Profiles

Park Paved SuDS Small Garden Coastal Transport Corridor



Environmental tolerance

Shade

Waterlogging

Drought

12% 26% 44% 18%

20% 33% 37% 10%

1% 11% 25% 63%



How do trees cope with 
limited water availability?



Structural

Life cycle

Physiological

Adaptations to limited water availability
Avoidance of tree water deficit Tolerance of water deficit

Osmotic adjustment
Low turgor loss point

Deep rooting 
Root proliferation

Increased hydraulic conductivity

Maximizing water acquisition Reduce water use

Leaf phenology
Leaf abscission

Stomatal closure

Reduced leaf and stem growth
Increased resistance to leaf water loss

Resistance to drought-
induced cavitation



How can we select for drought 
tolerance?





Advice from literature…
Acer negundo
• Useful for sandy, dry to sterile soil (Krüssmann 1982)
• Drought tolerant (Stoecklein 2001)
• Its native habitat is along streams and ponds (Grimm 2002)
• Native in moist habitats but perform well also in poor, wet, or dry habitats (Dirr 2009)
• Very heat and drought tolerant (Hightshoe 1988)
• Grows along shores of permanent bodies of water (Krüssmann, 1986)
• Like humid areas (Beaulieu 2003)
• Grows along stream banks, flood plains, swamps (Nelson et al. 2014)



Avoid ‘avoiders’ for the challenging sites

Alnus hirsuta Betula utilis



Improving selection decisions (in relation to 
drought tolerance)

• Trait based assessment
• A quantifiable characteristic that reveals something of the tree’s ‘personality’

• Turgor loss point (permanent wilting point) (ΨP0)
• Water potential at 50% loss of hydraulic conductivity (Ψ50)



Underpinning Science
• Leaf turgor loss point can be used as a 

universal measure of physiological 
drought tolerance that is quantifiable 
and measurable

Prunus avium – Early July 2018



Underpinning Science
• Assess osmotic potential at full turgor in leaf discs 

based on Bartlett et al. (2012) and subsequent meta-
analysis 

• Apply regression equation to determine leaf water 
potential at turgor loss

• Rank species in terms of their physiological drought 
tolerance



Aesculus flava
Photo courtesy of Henrik Sjöman



Magnolia kobus
Photo courtesy of Henrik Sjöman



Cercidiphyllum japonicum
Photo courtesy of Henrik Sjöman



Liriodendron tulipifera

Photo courtesy of Henrik Sjöman



Corylus colurna
Photo courtesy of Henrik Sjöman



Tilia tomentosa
Photo courtesy of Henrik Sjöman



Prunus sargentii
Photo courtesy of Henrik Sjöman



Acer x zoeschense
Photo courtesy of Henrik Sjöman



Eucommia ulmoides

Photo courtesy of Henrik Sjöman



Quercus cerris
Photo courtesy of Henrik Sjöman



Pinus nigra
Photo courtesy of Henrik Sjöman



Ginkgo biloba Photo courtesy of Henrik Sjöman



Syringa reticulata Photo courtesy of Henrik Sjöman



Koelreuteria paniculata Photo courtesy of Henrik Sjöman



Applying data to guidance
• Highly significant differences in species turgor loss 

point.
• Data is consistent with what we would expect based on 

the trees’ natural habit
• Excellent promise as a tool to guide species selection in 

the future



Based on your experience, categorise the 
following species according to their tolerance 
to drought.

• Highly significant relationship 
between practitioners experience 
of a tree’s drought tolerance and 
summer turgor loss.

Drought Tolerance Sjöman, H. Hirons, A.D. and Bassuk, N.L – Accepted –
Urban Ecosystems



Assessing Vulnerability Curves



Vulnerability of amenity trees to embolism

Cercidiphyllum japonicum



Vulnerability of amenity trees to embolism

Eucommia ulmoides



Consequences of high PLC



Appropriate tree selection does not 
secure tree establishment!

Figure from: Hirons and Sjöman (2018)



How to get this guide



The future of this guide…

• Foster dialogue amongst GI 
professionals and ourselves
• Regular reviews and updates
• Responsive to emerging needs



Let’s take a look at the guide…



Applied Tree Biology

Chapters on:
1. Introduction
2. The Woody Skeleton: Trunk and Branches
3. Leaves and Crowns
4. Tree Roots
5. The Next Generation of Trees: From Seeds to Planting
6. Tree Water Relations
7. Tree Carbon Relations
8. Tree Nutrition
9. Interactions With Other Organisms
10. Environmental Challenges For Trees

Available Now!



Dr Andrew Hirons – ahirons@myerscough.ac.uk
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Feedback
•Love it!
•You ROCK!
•Wow, that is an impressive resource! I'll be sure to put a promotion of it in the next City Trees.
•Well done, a fine piece of work.
•This will be one of the most useful resources made available in recent times.
•Looks like a fantastic and very useful document!!
•Just wanted to say thank you, this is an AMAZING document – we’re very lucky we’ve got people contributing so freely and professionally to our 
industry and about such a key topic for our future.
•This is going to a very useful tool.
•I’ve only had a chance to skim through this, but this looks fantastic. Thanks so much for making it available.
•I'd like to offer thanks and congratulations for an excellent and much needed guide. I can see it becoming an indespensible tool very quickly.
•So glad this is now available, particularly useful for me in my role as Landscape Architect within our Flood and Water Management team where I 
deal with consultants/developers at pre-app stage over surface water management.
•Wow, that’s an impressive and very useful publication.
•…your interactive species guide is an excellent resource and hopefully will inform future urban planting.
•I saw your talk at ecobuild and have been anticipating this ever since, it's fantastic. Congratulations of making such an empowering, practical, 
and hopefully change enabling tool.
•Congratulations on the production of the new Tree Species Selection Guide - a wonderful piece of work which I imagine will be hugely useful 
across the country. I'm very impressed with the linked, browsable PDF document which is a technique I will look into.
•I have just been reading your tree selection guide and it is excellent. As a life long tree lover, qualified horticulturalist, and part-time garden 
designer, this is the best reference work I have come across. Thank you very much for all the care you and your colleagues have put into its 
preparation.
•This looks very useful- my congratulations to you and all concerned. I have already put it to use, as a double check on species selection in a 
current project.



Hirons and Thomas (2018)


