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Trees and ekosystem services
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Advice from
literature?

Acer nigrum

e Heat and drought tolerant (Dirr (2009)

e Sensitive for heat and drought (Hightshoe 1988) -
e Prefers sites that are more humid (Beaulieu 2003) TREEs
e Has a higher drought tolerance than sugar maple (Bassuk et al. 2009) H\,EDE;AAE

Acer negundo
e Useful for sandy, dry to sterile soil (Krlissmann 1982)

e Drought tolerant (Stoecklein 2001)
e Its native habitat is along streams and ponds (Grimm 2002)
e Native in moist habitats but perform well also in poor, wet, or dry |
habitats (Dirr 2009) DIRRJS
e \Very heat and drought tolerant (Hightshoe 1988) ENCYCLOPEDIA OF
e Grows along shores of permanent bodies of water (Kriissmann, 1986) TREES
e Like humid areas (Beaulieu 2003) & SHRUBS
e Grows along stream banks, flood plains, swamps (Spellenberg et al.
2014)



Learning from nature

Illustration Johanna Deak Sjoman









“Everybody has a
plan until they

get punched in
the face”.

- Mike Tyson










Adaptations to limited water availability
vv

Avoidance of tree water deficit Tolerance of water deficit

Maximizing water acquisition Reduce water use
Osmotic adjustment

Increased hydraulic conductivity Stomatal closure Elastic adjustment - Physiological
Low turgor loss point

Deep rooting Reduced leaf and stem growth . Morphological
Root proliferation Increased resistance to leaf water loss .
Leaf phenology * Life cycle

Leaf abscission

(Hirons 2013)
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~ Tilia omentoa, Mldavia 2010



Oak and silver lime forest, Northeast Romania
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Leaf turgor loss point as a drought
tolerance indicator

e Leaf turgor loss point can be
used as a universal measure of
physiological drought
tolerance that is quantifiable
and measurable

 Rank species in terms of their
physiological drought
tolerance
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Acer spicatum, New York State, USA
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Acer rubrum

Acer rubrum Cultivar

Red Sunset October Glory Northwood
0 1 1 1
14
w
o
=
g
>
o
&
Q
e}
g
o T
_3 - a I
ab b ud
L
c
P =<0.05
-4

(Sjdman, Hirons & Bassuk 2015)




Summer

I Spring
[ Summer

Spring
|

-5

o



Summer Spring

I Spring
[ Summer

|

|
|
|
| ————
|
|
I

Aesculus flava



Spring

Summer
|
|
1
|
1
|
[
1
|
|

[ Summer

I Spring

Magnolia kobus

-1

-2

-3

5

We, (MPa)



Summer Spring

[ Summer

- Spiing " W

-—

|
|
|
|
|
|
|
‘ %
|
|
|
|
| n
|
|
|
|
|
|
|
|

I
I
I
| ———
|
|
I

Liriodendron tulipifera
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Cercidiphyllum japonicum
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Corylus colurna
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Tilia tomentosa
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Acer x zoeschense
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Eucommia ulmoides
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Quercus frainetto
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Koelreuteria paniculata
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