Drought tolerance
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Aim

ATo understand drought and drought tolerance.
ADrought associated pathogens

AWhy drought tolerance might be useful to you?
AWhy it mightnot be useful?

ABartlett drought recovery program
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How can we improve species selection so that we can provide our towns and cities with diverse and resi
trees that are capable of thriving in challenging urban environments? Due to be released in July 2018, t
guide will offer for the first time in the UK a comprehensive decision-making support tool for enhancing
services provision through tree species selection. Designed as a user-friendly searchable resources, th
provide research-based informations on characteristics, natural habitat, environmental tolerances, orn
issues to be aware of, notable varieties and use potential of a wide range of tree species.

To be notified as soon as the guide is released, please register your interest here.

Sign up to receive the guide as soon

as it is published.

Email Address

jbanks@bartlettuk.com



What is drought?

Dictionary

Enter a word, e.g. 'pie’ Q

drought

/draut/ 4

noun

a prolonged period of abnormally low rainfall, leading to a shortage of water.
"the cause of Europe's recent droughts”
synonyms: dry spell, dry peniod, lack of rain, shortage of water; drouth

. a prolonged absence of something specified.
"he ended a five-game goal drought”

. archaic
thirst.

Translations, word origin and more definitions



What is drought?

AGS5NRPdZAKI X LINBYSYla fulgeheficdpatenfall? Y

(Zhu 2002. Salt and Drought Stress Signal Transduction in PlantsRev Plant Biol. 2002 ; 53: 2487 3. (447%itatons)

AG5AYSyaArzya 2F RNRdAZAKIY om0 6KS
received, (2) whewperationsare affected, (3) when a definite
amount of rainfall is received, and (4) thmelinessof rainfall.

(Dagel1997.Defining Drought in Marginal Areas: The Role of Perception. Professional Geographer. Volume 49, Number 2, May 1997

Adinsufficientwater to meetneedsb &

(Redmond. 2002. The Depiction of Droughtnerican Meteorological Society )



Why Drought?

affecting tree establishment and growtkrandaet al. 2012; Lopez

ADrought IS the most common and most significant disorder
|
et al. 2012; Kaushal adlissenad 989) '
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AFoliar symptoms of drought are the most common issue
diagnosed in the UK & US Bartlett Tree Diagnostic
Laboratories.

A Drought resistance also displays crossistanceTaiz and
Zeiger 1991)
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Dist. by Universal Uclick

PARTS OF THE ELEPHANT
IN THE ROOM

© Tohn Atkinson, Wrong Hands
denial
reluctance Ighorance

. diversion
avoidance

silence

awkwardness
trunk

© John Atkinson, Wrong Hands « gocomics.com/wrong-hands « wronghands1.com
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agrea C What are the Consequences of
anomaly from 1881-60 rom \NWarmer Temperatures?

As average temperatures rise, so will the frequency of heat waves.

Since 1980, the earth has experienced 19 of its 20 hottest years on record, with
1998 the hottest and 2002 and 2003 coming in second and third.

Warmer temperatures could also increase the probability of drought. Greater
evaporation, particularly during summer and fall, could exacerbate drought
conditions and increase the risk of wildfires.

Warmer temperatures increase the energy of the climatic system and lead to more
Intense rainfall at some times and in-.some areas.

The increase in global temperatures is expected to disrupt ecosystems and result in
loss of species diversity, as species that cannot adapt die off.
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Climate Change Deniers?
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Positive proof of global warming.
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Lets talk trees
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A Short term:
A Foliage wilting / rolling
A Necrosis
A Leaf loss
A Branch shedding & drooping
A P&D susceptibility
A Death

Symptoms:

A Long term: N S Wl
A Reduced leaf size ) |
A Reduced extension growth
A Root proliferation
A Plant water relations disturbed

A Reduces wateuse efficiency
(variation in dry weight / water
used)

A P&D susceptibility
A Death



Foliage Wilting is a Typical Symptom of Drought




Leaf Scorch is a Common Symptom of Drought
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Conifer Dieback and Decline
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Conifer Dieback and Declin



remature Defoliation
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POOR TWIG GROWTH IS OFTEN
A GOOD INDICATOR OF DROUGHT STRESS
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DROUGHT CAN CAUSE
STARCH DEPLETION IN ROOTS AND TWIGS
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Chlorophyll Fluorescence?

Parameters deemed effective spp. and source

Fv/Fm Fraxinus spp. (Percival et al. 2006),Racomitrium sp, Anomodon sp.
& Rhytidiadelphus sp. (Proctor and Smirnoff 2000), Hordeum
vulgare (Rong- Hua et al. 2008), Salix sp. (Ogren 1990), Quercus
petraea (Epron and Dreyer 1992)

Fv/Fo Hordeum vulgare (Rong- Hua et al. 2006)
Fo Five woody perennials (Percival and Sheriffs 2002), Hordeum
vulgare (Rong- Hua et al. 2006)
Plags Triticum aestivum (Zivéak et al. 2008)
: 1-Vi Hordeum vulgare and Cicer arietinum (Oukarroum et al. 2009)
:?::’."::;‘.'ﬁ!‘:";‘.'?'.‘f‘l,‘f.i’i‘liﬁ;ﬁi“ﬁii"-ﬁf?&» DFI Hordeum vulgare (Oukarroum et al. 2007)

Low ssrosma oAt may be 3 ZaazaT arteeat Dlo, ETo, Tro & ABS Fraxinus spp. (Percival et al. 2006)

Parameters deemed ineffective | spp. and source

Fv/Fm Tilia sp. & Acer platanoides cultivars (Fini et al. 2009), Triticum
aestivum (Zivéak et al. 2008), Populus maximowiczi (Desotgiu et al.
2012), Zea mays (Cornic and Fresneau 2002)

Fv/Fo Tilia sp. & Acer platanoides cultivars (Fini et al. 2009)
Fp/Fm Salix sp. (Ogren 1990),
Fo Tilia sp. & Acer platanoides cultivars (Fini et al. 2009)

qP & gNP Populus maximowiczi (Desotgiu et al. 2012)
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Current and Future Possibilities?

A. campestre ‘Louisa Red Shine’

A. platanoides ‘Drummondii’
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Figure 2 Percentage change in fluorescence parameters in response to desiccation. Results
shown for A. platanoides ‘Drummondii’ (drought tolerant) and A. campestre ‘Louisa Red
Shine’ (drought sensitive).
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Water and Plants:

How does it work?




Evapetranspiration

Water relations:
Whole plant

Cohesion
Adhesion (capillary action’

Osmosis



