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How do we improve selection decisions? 

• Ecological theory

• Ecophysiological strategies

• Trait based assessment

• Biogeographical data analysis



Roots of ecological theory



Competitors | C-Strategists

C-strategists are species that in the 
best and quickest way possible can 
assimilate the energy and space, 
both above and under ground, and 
by doing so get an advantage 
through powerful growth. 

These trees grow in habitats with 
high amounts of resources – water, 
nutrient etc. In dry and poorer 
habitats these species are less 
competitive. 



Pterocarya fraxinifolia



Stress tolerators | S-Strategists

S-strategists can be tolerant to one or 
several stress factors e.g. warm and 
dry habitats, cold temperatures, 
shade etc. 







Viburnum lantanoides



Ruderals | R-Strategists

R-strategists thrive in disturbed ecosystems where 
they can quickly establish themselves in young or 
disturbed vegetation system. 





Fig. 3. Relative proportion (%) of C-, S- and R-selection for 3068 

tracheophyte species measured from natural habitats across the 

world, using the globally calibrated CSR analysis tool ‘StrateFy’. 

Species names represent examples of the seven secondary CSR 

strategy classes (C, CS, CR, CSR, S, SR and R) suggested by 

Grime (2001). (Figure from Pierce et al 2017)



FIGURE 7 | (A,B) Hypothetical trait-based scheme for urban foresters. Building on CSR theory, (A) shows the variety of viable plant 

strategies in a trade-off between fast growth and high tolerance of stress. Positions A and C equate to different extremes of the trade-

offs between competitive-stress tolerant strategies, with position B representing a generalist strategy. A greater investment in

reproduction and faster growth is required in disturbed environments, resulting in more ruderal strategies (D), whilst in more stressful 

situations, delayed sexual maturity allows for greater investment in dense structural and photosynthetic tissues (E). Note that unlike 

other similar graphs, the trait trade-off is fitted by a quadratic rather than linear line of best fit. (B) Overlays environments found in 

urban forests upon this model, resulting in a method for best fitting tree species to urban forestry sites.





Method

•Measure leaf area (LA), leaf fresh weight (LFW) 
and leaf dry weight (LDW)
• LA
• LDMC
• SLA

•C : S : R 



Alnarp Arboretum Study, Sweden

•Trees and shrubs occupy a 
similar range, focused on the 
Competitor-Stress tolerator 
axis (C-S axis)



Trees growing in Alnarp Arboretum, Sweden



Shrubs growing in Alnarp Arboretum, Sweden



(Sjöman, Hirons and Watkins, 2025)



Acer saccharinum

Populus sp.
(Sjöman, Hirons and Watkins, 2025)



Pterocarua fraxinifolia

Pterocarya insignis (Sjöman, Hirons and Watkins, 2025)



Magnolia obovata

(Sjöman, Hirons and Watkins, 2025)



Toona sinensis

Juglans cinerea

(Sjöman, Hirons and Watkins, 2025)



Acer pseudoplatanus

(Sjöman, Hirons and Watkins, 2025)



Liriodendron tulipifera

Cladastris kentukea

(Sjöman, Hirons and Watkins, 2025)



(Sjöman, Hirons and Watkins, 2025)



Corylus colurna (Sjöman, Hirons and Watkins, 2025)



Prunus sargentii

Liquidambar styraciflua

(Sjöman, Hirons and Watkins, 2025)



Acer campestre

Sorbus intermedia

(Sjöman, Hirons and Watkins, 2025)



Tilia tomentosa

(Sjöman, Hirons and Watkins, 2025)



Acer x zoeschense

Metasequoia glyptostroboides

(Sjöman, Hirons and Watkins, 2025)



(Sjöman, Hirons and Watkins, 2025)



Zelkova serrata

Acer tataricum
(Sjöman, Hirons and Watkins, 2025)



Syringa reticulata
(Sjöman, Hirons and Watkins, 2025)



Koelreuteria paniculata
(Sjöman, Hirons and Watkins, 2025)



Carpinus orientalis

Rhododendron catawbiense
(Sjöman, Hirons and Watkins, 2025)



Elaeagnus angustifolia

Nothofagus antartica
(Sjöman, Hirons and Watkins, 2025)



Pinus nigra

(Sjöman, Hirons and Watkins, 2025)



Pinus leucodermis

Pinus sylvestris
(Sjöman, Hirons and Watkins, 2025)



Tsuga heterophylla

(Sjöman, Hirons and Watkins, 2025)



Abies homolepis

(Sjöman, Hirons and Watkins, 2025)



Abies procera

Abies nordmanniana

(Sjöman, Hirons and Watkins, 2025)



Taxus baccata

(Sjöman, Hirons and Watkins, 2025)



Limitations

•Variation in provenance and ecotype may lead 
different populations to be orientated slightly 
differently

•Additional species from different arboreta would 
add value

• ‘Stress’ is not a discrete criteria as stress can have 
many forms
• CSR tends to aggregate stresses (e.g., shade, drought, 

heat) so if information is required on a specific stress, 
alternative methods may be more effective. 



Robust species selection advice 
is essential

www.tdag.org.uk

https://www.tdag.org.uk/tree-species-selection-for-green-
infrastructure.html

http://www.tdag.org.uk/
https://www.tdag.org.uk/tree-species-selection-for-green-infrastructure.html


The profiles (280+)



Thanks for listening 

ahirons@myerscough.ac.uk

mailto:ahirons@myerscough.ac.uk

