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Trees Die
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Drought

SespeCreek, Lyons, Camp 2014
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Roots and Root systems
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Figure 3. Tree roots are relatively shallow but grow two to three times as
I'.ll as the branches,
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Oxygen deficiency

A Roots need oxygen to

respire, without it they
will die.

A Compaction,
waterlogging, deep
planting all reduce

oxygen content around
roots

Street Tree in Kiev, Ukraine, 2015
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Chestnuts in the Town of Pripyat
a few Km from the Chernoby!
Nuclear power plant within the
10Km exclusion zone. Site of
the worlds worst nuclear
RAALFAOGSNI AY YLy
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Oxygen, Carbon Dioxide and Nitrogen oxide In

A The concentration of gasses
changes with depth of soil.

A Roots often predominate in
upper layers of soil because
of this

A Add water and the graph
changes dramatically

A Reduced temperatures also
reduces oxygen
concentration
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Root Anatomy

A There are many kinds of
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http://www.ualr.edu/~botany/lsroot.gif

Root Development
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Mycorrhizae

V.AM. Ectomycorrhizae
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http://www.ualr.edu/~botany/mycorrhizae.gif

PF 6:Mycorrhizal Partners (lack
thereof)

A Conditions that favor
mycorrhizal growth are
also conditions that favor
shade tree growth

A Litterfall, lack of
compaction, moisture
and organic matter are all
essential to mycorrhizal
partnerships

A Many mycorrhizal fungi
are also saprophytic fungl
and rely on organic inputs
to soll, i.e., Carbon!
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Figure 14-42
Biology of Plants, Seventh Edition
© 2005 W.H.Freeman and Company
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Plant Physiology

A Plants are photosynthetie they gather their food energy
directly from sunlight

A To perform photosynthesis, plants need to have a supply of:
I Sunlight
I Carbon dioxide gas from the atmosphere
i Water
I Mineral nutrients

A During photosynthesis, plants release Oxygen, but they need
to use oxygen at night and in parts of the plant (like the roots)
that do not perform photosynthesis.

A The structure of a plant is adapted to gathering the things that
the plant needs.



Physiology

A Photosynthesis

i (6CQ+24H0 + lightA GH,,O, +60,+18H0)

i 3CQ+6HO0 + lighy CH,O,+ 3Q +3HO
A Respiration

I GH,O0;+ 6QA 6CQ+ 6H,0 +Chem E + Heat
A Transpiration

I Water loss from plant surfaces due to Ps

A Guttation
I Water loss from plant surfaces due to Rs

A Hormonal regulation of plant growth
I Auxins, cytokinins, gibberelin, ethylene, abscisic acid

T http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookPLANTHC
.html



http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookPLANTHORM.html
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http://www.ualr.edu/~botany/root_anatomy2.jpg

Roots have some unique structures

A Pericycle
I Endodermis

A Cortex

primary =ylem

_ primary phloem
pericycle yascular
cambium

endodermis

.....

b HL
i B
i B

gpidermis cortex oot hair

1£11994 Encyclopaedia Britannica, Inc.

Think Trees Conference Albuquerque, NM,
2016


http://www.ualr.edu/~botany/root_xs2.gif

Solute movement
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http://www.ualr.edu/~botany/sym_apoplast.gif

Uptake

The Path of Water into Roots
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movement
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Salinity, excess minerals in the root
zone

A Salinity is a predisposing
agent for root disease

I EXxcess salts in the root
system cause roots to >
a[ SF1€ YSial o}
attract Zoospores

I High osmotic potentials
prevent water movement
Into plants and require
plants to expend energy to
obtain water

¢CKS 580AtQa YAGOKSYY [Faa
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Salinity

A Is always a factor in the
drought stressed
western United States

A Is worst on unprotected
(uncovered) solls

A Requires leaching with
pure water to resolve

A Salinity = ET>PPT R %m n

behind o g °H

A Leaching = ET<PPT © . e

2/ Water plus salt
goes into soil




Drought increases Salinity and Salinit
Increases Drought!

A Uncovered soil exposed
to direct sunlight will
accumulate salts as
water evaporates.

A Mulches can help
reduce this*

*Come back Friday for more on Mulch
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Cavitation: Death of the xylem

Vessel Elements
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Cavitation leads to death of the
sapwood

A When all the water
columns in the wood
oreak, the tree Is at the
permanent wilting

noint.

A The tree is dead!
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Scorch Diseases

A More onXylelladiseases of
ornamentals

A Xyllellafastidiosais fast
becoming a very important
pathogen in many south
western landscapes.

A Pathogen confirmed by
ELISA and PCR testing

Historic Olive Tree at Rancho
Think Trees Conference Al [ , .
Soee Algdmitiios'in Ventura County



Bacterial Leaf Scorch Diseases

A Caused by strains of
Xylella fastidiosa

Almond Leaf Scortch
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This Is now a NM diseasd._ ook for It

A Found on Grapes,
PeachChiptalpalLas
Cruces) and Catalpa ir

NM
(N. Goldberg)

Most Sharpshooters are giEs =g~
not here in NM but here Fses f
are native Xylem feedera i
Including some
sharpshooters.
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Leaf Scorch

A Vectored by the glassy
winged sharpshooter and
other sharpshooters.

UC Statewide |IPM Project
@ 2000 Regents, University of California
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Leaf Scorch Symptoms
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A Yellowing
A Necrosis
A Total death
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What can we expect of drought

A Trees enter dormancy early

A Stress is increased
I Induced disease (Cankers)
I Insect attack is increased bark beetles
A Trees will die
I Physiological failures
I Disease
A Trees will not be replanted
A Deadwood and dying branches will be removed

A More sunlight will hit the ground increasing
evaporation



USDA has revised their climate zone map to
be 12 zones hotter now and in coming years

Hot Topic
A new government growing-zone map shows winters becoming Wa| | Stl’e et
warmer in much of the U.S. Below, comparisons for select cities.
(Parts of the cities may be in a different zone.) Journ al
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o

Temperature Anomaly (°C)
(AD 1961-1990)

Expect more hot days per year
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10000 8000 6000 4000 2000 0

P P MR PSP I B RS S .

I Marcottet al.,
o Science, ~ March

] 8, 2013

0.

I Holocene overall
.0.4- global temp from

- several types of
-0.8- records
=1.2= -

10000 8000 6000 4000 2000 0

Think Trees Conference Albuquerque, NM,
2016



Warming and Earlier Spring Increase Western US

Forest Wildfire Activity
Westerling et al. 2006 Science

A Forest fires tied to
climate change

A Increased length and
duration of fire

A Tied to earlier spring
and longer summer
droughts in Western
United States Forests
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Pests and Diseases will iIncrease

A Bark Beetles will continue to decimate
conifers in North America

A Bark Beetles and other tree damaging pests
will continue to expand their range

I Mountain Pine Beetle

A Due to warming trenc
found in California wi

S pests not previously
| arrive and begin to

damage trees and other plants



Insects that are increasing their range

A Emerald Ash Borer

A Asian LongHorned Borer

A Asian Citrus Psyllid

A Walnut twig borer

A Golden Spotted Oak Borer
A Mountain Pine beetle



Figure 1 | Geographic extent of mountain pine beetle outbreak in North America. a, Extent (dark red) of mountain
pine beetle. b, The study area includes 98% of the current outbreak area. c, A photograph taken in 2006 showing
an example of recent mortality: pine trees turn red in the first year after beetle kill, and grey in subsequent years.

Photo credit: Joan Westfall, Entopath Management Ltd.
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Symptoms of Drought Stress

Hotter days mean more sunburn




Symptoms



